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THURSDAY, MAY i, 1873 


THE WILD BIRDS PROTECTION ACT 


"C AVE me from my foolish friends, ’ ought to be a 
O stave in the spring song of each fowl of the air from 
the Nightingale which warbleth in darkness to the Dotterel 
whieh basketh at noonday Last year, as is well known 
a bill for the protection of u Wild Fowl" was brought into 
Parliament at the instance of the ‘ Close time Com 
mittee of the British Association,* and the various 
changes and chances which befell it before it bee une an 
Act were succinctly recounted m the Committee s repoit at 
the Brighton meeting printed in Nature, vol vi p 363 
This bill, as at first prepared and introduced to the 
House of Commons, was framed entirely on the Sea birds 
Preservation Act, which became law in 1869, and only 
differed from that successful measure where difference 
was needed, and the penalties and procedure it pro 
posed were the same as those which have proved to be 
so thoroughly efficient in the former case The minute 
care, the practical knowledge, and the consideration of 
various interests with which it was originally drawn may 
be gathered from a few facts Many of the birds it in 
tended to protect are known in various parts of the 
country by various names, and accordingly all these 
names were introduced, for it was clear to the promoters 
of the bill, though not, as shown by the sequel, to the 
public at large, that a man summoned for killing (let us 
say) a Lapwing would never be convicted if he brought, 
as he easily might bring, credible witnesses who in good 
laith swore that it was a Peewit, and that they never heard 
it called anything else At the same time, that the 
measure might not be needlessly severe, care was taken 
that of those species which bear different names in 
Scotland and England and do not breed m the latter, 
they should only appear under the name by which they 
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arc known in the former A few species too, though 
coming strictly under the category of “ Wild Fowl,” were 
omitted because of their making themselves obnoxious to 
farmers But the great feature of the bill was its being 
directed to a definite point—the preservation during the 
breeding season of those birds which, beyond all others, 
were and are subjected to cruel persecution at that time 
of year—thousands of Wild Ducks, Plovers, and Snipes, 
being constantly to be found in the poulterers’ shops 
throughout the spring months, not only killed while they 
are breeding, but killed, it is not too much to say, because 
they are breeding, since during that season they put off 
much of their natural shyness and fall easy victims to the 
professional gunners Furthermore, all who really know 
anything of birds know that it is just these kinds which 
are most rapidly diminishing in number—some of them, 
which in bygone days were most abundant, are now only 
seen as stray visitors There is, for example, the Avocet, 
the disappearance of which can be plainly traced to its 
destruction by gunners,* and had we space we could cite 
many similar cases Then too, nearly all these birds are 
of no small importance as an article of food, and their 
supply to our markets has produced a trade of con¬ 
siderable extent 

Now, on the other hand, there are a good many 
enthusiastic persons, of whom we desire to speak with all 
respect, who have long been under the belief that in this 
country the number of birds generally, and of small birds 
m particular, has been gradually diminishing, and these 
persons wished for a much wider extension of the phnciple 
of protection than seemed to the “ Close tune ” Committee 
necessary or expedient Whether their real is according 
to knowledge may be judged from what we have further 
to relate, but it is very plain that they disregard the wide¬ 
spread belief in the mischief popularly supposed to be 
caused by many of even our most useful small birds, and 
the fact, which no observer of experience can deny, that 
under certain circumstances, certain birds do a very 
considerable amount of harm—witness Song thrushes and 
Blackbirds m the strawberry beds—as well as that« is 
* S^» Stereaisa > ' Bndi of Norfolk," vol Ii P >37 wd Mowing p*gM- 
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only careful observation which will convince an unpreju¬ 
diced man that the harm so, done is outweighed by the 
general good. Fiftfiier, too, thesp persons overlook the 
impossibility of mating |ieo|jje change their opinions by 
Act of Parliament, au4 if could be oqly when they become 
better acquainted witii the great truths of natural history, 
that the desired results would follow Aq attempt to force 
public opinion in this country generally fails , 

Now this being the state of things when the “Wild 
Fowl Protection Bill ” was introduced by Mr Johnston, 
the enthusiasts at once tried to make it meet their ends 
The history of the bill being, as we have said, accessible to 
our readers, there is no need for us to entei upon details, and 
we content ourselves by reminding them that, m an almost 
deserted House, Mr. Auberon Herbert, on the motion for 
going into committee, succeeded in carrying, b/ a 
majority of 20 to 15, an “instruction’’ to extend the 
protection accorded under the bdl to “Wild Fowl "to 
other wild birds, and thereupon the spirit of the Bdl was 
entirely changed, and it was converted from the reasonable 
measure originally contempiued into one of mdotmitc 
and general scope Persons of common sense at once 
saw that m its nc>w shape it would be impracticable, not 
to say tyrannical, and notice was speedily given of its 
rejection Its introducer, howiver, contrived to gel it 
referred to a Select Committee, by whom it was still 
further modified, the objections mturally uiged igtiust 
its sweeping clauses being oven ome by limiting its cllu ts 
to certain birds named in a schedule, while the pcndties 
were diminished The schedule, it is true, contained the 
names of all those buds originally included in the Kill, 
butmmy others were added, though on what prmuple 
some were omitted and others introduced we cannot profi ss 
to say No ornithologist whose opinion could carry the 
slightest weight appears to have been consulted, and it is 
needless to say that no ornithologist was among the twenty- 
three members forming the Select Committee'*' 

We need not dwell further on historic details It is now 
evident that the efforts of the enthusiasts —well intended 
as they doubtless were- -have produced a law which is on 
all sides admitted to be virtually inoperative, instead of 
the effective measure which the results of the Sei buds 
Act warrant us m believing that the original Bill would 
have proved -Substantial fines, which would have been 
resonablc enough whei e professional gunners and poul¬ 
terers were concerned, would hive been manifestly eiuel 
in the case of schoolboys Accordingly the penalties 
were, to use the forcible expression we have heard ap¬ 
plied, “ sweated away ’’ to suit the minor offenders, and 
the Act is almost a dead letter. Mr Herbert, on the 
2lst of June last, laid a cuckoo’s egg in the caiefully- 
built nest of the British Association Committee, and the 
produce is a useless monster—the wonder alike of the 
learned and the layman, and an awful warning as an 
example of amateur legislation. The forebodings of the 
“Close-Time" Committee have proved but too true. 
In its last Report we read— 

"Your Committee cannot look with unmixed favour 
on this measure It appears to them to attempt to do 
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too rhupb, and not to provide effectual means of doing it. 
|p jnpiy former Reports they have hinted at, if not 
expressed, the difficulty or jtnpossibihty of passing any 
general measure, whjich, without b^ing oppressive* to any 
class, of persons, should bd adequate to the purpose. 
Further consideration has strengthened their opinion on 
this point. They fear the new Act, though far from a 
general measure, will be a very inefficient check to the 
destruction of those birds, which, from their yearly 
decreasing numbers, most require protection, its restrain¬ 
ing power having been weakened for the sake of pro* 
tectiog a number of birds which do not require protection 
at all. Your Committee have never succeeded m obtain¬ 
ing any satisfactory evidence, much less any convincing 
proof, that the numbers of small birds are generally decreas¬ 
ing in this country , on the contrary they believe that from 
various causes many, if not most, species of small birds 
arc actually on the increase They arc therefore of opinion 
that an Act of Parliament proposing to promote then: pre¬ 
servation is a piece of mistaken legislation, and is mis¬ 
chievous m its effect, since it diverts public attention from 
those species which, through neglect, indifference, custom, 
cupidity or prejudice, are sulfcn ig 1 persecution that will, 
in a few years, ensure their complete extermination ” 

We believe thit this opinion is entuely correct, but our 
space would not allow us to adduce evidence m support 
of it. Mi Herbert has now confessed the inutility of his 
handy-woik, and some tunc since gave notice of a motion 
for the appointment of a Committee of the House of 
Commons to examine witnesses on the question Before 
this article appears in print, our re iders will know whether 
he gets what he wants If he succeeds we suspect that 
not much good will follow, The eloquence of the enthu¬ 
siasts is likely to overpower the reason of the true natu¬ 
ralists—a race not prone to sentimentality or given to 
sensationalism 

We would observe that the destruction of “ Wild 
Fowl” stands on a vety different footing from the de¬ 
struction ot “ Small Birds,’ and if either is to be stopped 
it must be by different means. To check the first we 
believe no measure can be devised so complete as that 
which was list year spoilt by Mr. Herbert, but, since his 
unhappy success has taught Lcidenhdl Market that an 
Act of Parliament may be set at nought with impunity, 
it is quite possible that a new Act to be effectual should 
absolutely prohibit, within certnn diys, tile possession or 
sale of the birds to be protected, irrespective of whether 
they can be proved to have been 1 eceived from abroad or 
. not The destruction of “ small birds” is chiefly caused 
I by professional bird-catchers, for the numbers killed by 
the gun is in most cases comparatively trifling. The 
outcry that would be raised by farmers and market- 
gardeners, were they hindered from shooting the birds 
they find rifling their crops, would quickly repeal any Act 
which Parliament might inconsiderately pass to that 
effect But we certainly should have no objection to 
putting the bird-catchcrs under some restriction, and we 
believe it would be to their own advantage if they were 
restrained from plying their art during the breeding- 
season. We shall no doubt be condemned by many 
excellent persons, but we cannot look upon bird-catchers 
as a class that should not be suffered to exist. The voca¬ 
tion of a bird-catcher may or may not conduce to the 
practice of all the virtues, but there is no reason for 
regarding it as essentially and necessarily vicious. Goo 4 
and bad exist in every trade, bird-catching among the 
rest We conceive that Mr. Sweedlepipes had a right to 






make his living—nay, to be protected in doing so as 
long as he did not exercise his calling to the detriment 
of the community. Of course, this view will not suit the 
spasmodic writers of letters to the Times and other 
newspapers with their passionate appeals on behalf of the 
harmless Hedge-Sparrow and the unappreciated Tomtit 
Who is there that systematically persecutes either ? 
Certainly not the bird-catcher even of the blackest dye, 
begrimed with the soot of Seven Dials or Spitalficlds 
Are there not just as many Hedge-Sparrows and Tomtits 
m this country as there is room or food for? Are there 
not now many more Skylarks and Chaffinches than there 
were before heaths were broken up and bogs drained, 
plantations made and “vermin” killed by the game- 
keepers f But our excellent enthusiasts cannot see this 
with them are alike despicable anil detestable the gar¬ 
dener who will not believe that the Bullfinch is actuated 
by the purest and most benevolent motives m nipping off 
his apple buds, and the farmer who doubts whether the 
Sparrow’s ravages in his ripening giain aic counter¬ 
balanced by that saucy bird’s services in the cabbage- 
garden. To them all birds are at all times bent’on bene¬ 
fiting the human race No statement in this direction is 
too gross for such people to swallow The last we have 
met with is one of the most absuid. In the Ouaitiily 
Review for the present month (p 402), we read that from 
some nameless moors the sportsman h is been driven bv 
the vipeis, and the abundance of the vipers is owing to 
the extermination of “ their natural enemy, the beautiful 
peregrine falcon ” 1 Such a story is not worth refuta¬ 
tion , its original teller has said “ that which is not,’’ and 
the man who gravely repeats it is an idiot or worse * 

But now to conclude, we beg leave to ofitr the following 
suggestions — 

1st. That the “Wild Fowl Protection Bill” be passid 
as originally introduced, with the possible' exception of the 
sentence whereby fowls proved to have been impoitcd 
from any foreign country are exempted, 

2nd. That a “ Bill for the Regulation of Bird-catchers " 
be brought in—its chief featuie being the absolute prohi¬ 
bition of bird-catching by means of traps, springes, or nets 
during the spring months—say from April 1 to July 1, 
and that at other times of the year such engines should 
not be used within (say) 50 yards of any highway. 

3rd. That the “ sport ” of Swallow-shooting be abso¬ 
lutely and at all times prohibited , and finally we may 
add that if a Chancellor of the Exchequer should ever 
take a hint from North Germany and lav a tax on birds in 
cages, we m the name of our N lghtingalcs shall thank him 

FA UNA DER KIELER BVCI1T 
Fauna der Kteler Bucht. Zweiter Band Prosobramhta 


with the greatest care The illustrations are inimitable and 
hfe-like • we venture to say that no such figures of Mof- 
I lusca and their shells have ever been published m any 
country 

The introduction to the present volume contains an 
account of the currents, saline ingredients, and tempera¬ 
ture of the water in Kiel Bay, together with elaborate 
tables of the latter properties in comparison with those 
in some other parts of the North Atlantic and in North 
Japan, as well as a notice of the peculiarities, distribution, 
and frequency of occurrence of the Kiel Bay Mollusca, 
and relative abundance of the genera and species in 
proportion to that of the Mollusca in Great Britain, 
(Jiristiamafiord, and the Sound 

The body of the work embi ares the subclass Proso- 
branchia (comprising the orders Cyclobranchiata, Pectini- 
branchiata, and Siphonobranchiata) of the class Gastro¬ 
poda, a supplement to the first volume in respect of 
1 the other sub-class Opisthobranclnata (orders Pleuro- 
I branchiata and l’ellibranchiata), and the I.amelhbranchia 
1 (order L1mell1branch1.ua of the class Conchifera), with 
J short diagnoses in Latin, and full dcscnptions in German 
of all the species given m the woik The admirable 
figures amply illustrate every ch.uacter of the living 
animal and Us shell, some being of the natural sire, and 
others magnified 300 times 

We are not told whethei any Brarhiopod, marine 
I Pulmonobranch, or Cophalopod inhabits Kiel Bay , but 
assuming the list to be complete, we find 23 species of 
Conchifera, and 40 of Gastropoda, being altogether 63 
species There are 562 species of Mollusca in the British 
seas. This great diffeience may arise from the brackish 
nature of the water in Kiel Bay , and to the same cause 
may be attributable the smill sire of all the Mollusca, 
except Myttlus t(intis, which is usually stunted on the 
open sea coast. 

The authors have satisfactorily shown that the genus 
Trifort 1 (erroneously changed by IDeshayes to Pnp/wris) 
is distinct fiom Ctuthium, although belonging to the 
same familj, between which and Coithtopsuice it appears 
to be intermediate The prim ipal difference consists in 
the animal of Tnfotn having a retractile proboscis , and 
Lov£n's description of 7 penn/sa was doubtful on that 
point. Other writers on the Mollusca have done nothing 
to help us in the classification of this difficult group. 
The shells are distinguishable by the shape of the mouth, 
which is very peculiar m Tit forts , and the sculpture of 
the apex differs from that of Ccnthimn— an important 
character which might have been advantageously repre¬ 
sented in the plate before us. 

We hope the authors will not take amiss a few slight 
criticisms. Their Rtssoa inconipn.ua is not Alder’s 
species, but R. albelfa of Love'n. R. octona of Linnd is 


und Lamelhbratuhta, nebst emem supplement stu den 
Opisthobranchia . Mit 24 tafeln Von H. A. Meyer und 
K. Mdbms Small folio, 139 pp. (Leipsic, 1872) 


W E are rejoiced to see the second volume of this 
excellent “ ouvrage de luxe .” Like the first volume, 
the second bears evident marks of having been prepared 
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probably a variety of 7/ydrobia uhnr, judging from his 
description and the habitat “in Svecias subpaludosis.” 
The species described and figured by Meyer and Mbbius 
as R. octona has two moie (viz ten) whoils; it is not 
horn-colour, but variegated, the mouth is oval, and not 
“ fere orbiculata ; ” and Linnd does not mention the ribs 
which characterise the Kiel Bay species. The figures of 
Rtssoa striata do not show the foot-appendage or capdal 
cirrus, although it is described in the work. Atnphtfhyra 
should be Utricuius. 
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We -wish the authors could have given us some infor¬ 
mation as to the modus operands of the Teredo in exca¬ 
vating Its cylindrical tube, instead of merely quoting 
Hater’s opinion that the shell is the boring organ. One 
thing is certain, and indeed has been admitted by K.uer, 
that the foot of Teredo is in front, occupying the bottom 
Of the tube, while the shell at the same time occupies that 
part of the tube which lies immediately above the foot, 
and is closely pressed against the sides of the tube To 
suppose that the position of the foot and shell could be 
reversed by the animal, so as to make the shell lie at the 
bottom of the tube and the foot on one side during the 
process of excavation, is quite inconsistent with our 
knowledge of the Ttredo and of the habits of other 
boring and burrowing Molluscs. Solen, Caidmtn, 
Nattca, Actoeon, and many other kinds burrow 111 sand 
by means of their strong muscular foot, I'holas 
dcutylus occasionally does the same , and the limpet uses 
its foot only for excavating the hard rock in which it is 
sometimes more or less deeply imbedded The gradual 
enlargement throughout of the tube of Teredo, especially 
at the opening (where the siphons are placed), cannot 
possibly be caused by the shell, which invariably lies at 
the other end, and the prickles which cover the surface 
of the shell, and enable it to act as a fulcrum or point 
d’apfiut, could not be renewed if they were continually 
employed in rubbing away the wood There can scarcely 
be a question that the foot is the sole instrument of per¬ 
foration in Tend0, as it is in So ten, Pkolas, and Pat, lit 
J. Gwyn JiiUKisri 


OUR BOOK SIIFAF 

The Student's Manual of Compai alive Anatomy and 

Guide to Dissection fart 1. (Mammalia), by (, H. 

Morrell, M.A. (Longman and Co) 

This work is in two parts, which are of such different 
characters that they must be consideied separately The 
first is intended to include a short and complete summary 
of the main facts of the anatomy of Mammalia This is 
a large undertaking, and one which a resident in Oxford 
has not full opportunities of completing, for the ad¬ 
vantages in any place other than London, are not 
sufficient to enable any single student, however enthusi¬ 
astic, to get familiar with many of the subjects discussed. 
There is a want of vividness and point in many of the 
statements, several of which are too inclusive. Referring 
to the lobulation of the kidneys, the seals and whales are 
mentioned as presenting it, but why are the ox, otter, and 
rhinoceros omitted > The peculiarity of the stomach of 
the chevrotam is not referred to, and all we can possibly 
infer as to that of the peccary or hippopotamus is that it 
is constricted into two or three portions, which is un¬ 
doubtedly not enough Half a page only is devoted to 
the peculiarities of the liver throughout the class, and that 
of man is called simple, while that of the Ruminants is 
included among the multifid The spleen of the mar¬ 
supials is stated erroneously to be bent or bilobcd. 

But the great and inexcusable imperfection of the work 
is the omission of the description of the generative system, 
■which no amount of argument could persuade us will 
prove of the slightest good in any way. It only engenders 
a mystery and curiosity in the mind of the younger 
students, as to peculiarities of structure, which if they 
were treated in the ordinary routine, would, as they un¬ 
doubtedly are among medical students, be looked upon 
In nothing but a common-place manner. 

Tbe second portion of the work, the guide to the dis¬ 


sections of the brain, heart, &c , of the sheep are excel¬ 
lent, and will be found of great value ; they have long 
been wanted by teachers. A carefully compiled synopsis 
of the cerebral convolutions in man and the higher apes, 
from the work of M. Gratiolet, terminates the book. 

Academic Royale de Belgique. Centime Anniversaire 
de Fondation. Two vols. (Brussels: F. Hayex, 
1872; 

These two stout volumes, intended as a memoria 
of the celebration of the hundredth anniversary of 
the Belgian Academy, treat of a great variety of 
interesting and valuable matters. The Belgian Academy 
of Science, Literature, and Art was founded by Maria 
Theresa on December 16, 1772, but as December is not a 
very suitable month for a great public gathering of men 
from all parts of Europe, the Academy held its centenary 
fete on May 28 and 29, 1872, and it did it very royally, in 
piesence on both days of His Majesty the King of the 
Belgians, who gave the opening address, and entertained 
members and friends on the second day in his palace at 
Brussels. There took part in the celebration distin¬ 
guished deputies from all the countries of Europe 
and from America, and altogether it seems to have 
been a great success In these volumes will be found 
a detailed account of all that was said and done, 
v erbatim reports of all the speeches made, and of all the 
interesting papers read. The Academy began to make 
preparations for the centenary celebration m 1869 by the 
appointment of a commission. This commission ap¬ 
pointed members of the various classes of science, litera¬ 
ture and art to prepare papers giving accounts of the 
work done in these classes from the commencement, and 
others to do the same for the vanous literary, antiquarian, 
artistic and scientific subjects with which the Academy 
deals From this it may be surmised that these two 
volumes contain matter of very great value indeed. The 
first paper is by M. A Quetelct, giving a sketch (170 
pages) of the history of the first century of the Academy. 
But the second volume will be the more interesting of the 
two to scientific men, we can only indicate its contents 
Astronomy in the Royal Academy of Belgium from 1772 
to 1872, by M E. Madly; Report on the Mathematical 
works of the Academy duiing the same period, by M. J. 
M. de Tilly , Report on works in the Physical Sciences, 
Meteorology, and Physical Geography, by M. J Dupres 5 
Report on works in Chemistry, by M. L. G. de Komnck ; 
Report on works in Zoology, by P J van Beneden ; Report 
on works in Botany and Vegetable Phvsiology, by M. E. 
Morrcn , Report on works in Geology and Mineralogy, by 
M. G. Dewalque. 


LETTERS TO THE EDITOR 

[The Editor does not hold himselj responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications.] 

Biela’s Comets 

The present note is designed to show that several comets 
move m nearly the same orbit with that of Biela; that they 
probably entered the solar system as a group; and that, after 
making their first perihelion passage in close proximity to each 
other, they were, when reccduig from the sun. thrown Into 
their pre-ent orbits by the disturbing influence of Jupiter. 

j. Was the comet of 177a identical with that of Bida l — 
Tile mean of the seven consecutive periods between Janaary 3, 
1806, and September 23, 1852, is 2437 7 days. ConnUng five 
periods of the same mean length from February 17. 1773, brings 
us to July 2, 1805—six months before the perihelion uassage 
of 1806. In other words, the mean period between lift end 
1806 was greater bv about thirty-seven days than that between 
1806 and 1852. The perturbations during the half centunr 
succeeding the apparition of 1772 have not been computed It 
seems very unlikely, however, that the difference of periods 
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could thus be accounted for. We conclude, therefore, that the 
oomet of 1772 was not that of Biela. 

a. The first comet of 1818 is regarded by Dr. Weiss as a 
probable member of the Biela group * Tins body, discovered 
by Pons.ewas visible only four days Iis elements, at computed 
by Pogson, have a striking resemblance to those of Biela’s 
comet, the longitudes of the ascending nodes differing by only 
I 4 , There can be little doubt that it was connected, in its 
origin, with the comet of Biela 

3. The companion of Biela, observed in 1846 and 1852, is 
another comet of the same cluster The fact that sevoal 
cometary masses move in orbits almost identical, may afford a 
plausible explanation of the division of Biela’s comet. Was 
one member of the group overtaken by another as they were 
approaching perihelion in 1845, and was their separation aftei 
imperfect collision the phenomenon observed at that epoch ? 

4. The comet detected by Pogson, at Madras, on December 
2 and 3, 1872, may hive been another member of the same 
faintly. Its perihelion passage occurred nearly three months 
after the time computed for that of Biela. Prof Newton In, 
remarked + that so great a lengthening of the period could not 
probably be explained by planetary perturbation 

M. Hoek has shown t that certain comets have been asso¬ 
ciated in groups before entering the solar domain When 
the members of such cometary systems are widely separated, 
they may pass round the sun in very different orbits The 
comets, however, which constitute the Biela cluster must base 
entered our system at small distances from each other, since 
their orbits are nearly coincident These orbits, between longi 
tude 255“ and 265", pass within no great distance of that ol 
Jupiter. The group had perhaps made its first perihelion pas¬ 
sage in a paiabolic orbit Receding from the sun, it fell under 
the controlling influence of Jupiter , the comets had various 
positions in relation to ihe planet, and hence the orbits resulting 
from the attraction of the latter were slightly different 

We might regard the comet of 1772, the companion of Biela, 
and Pogson's comet of 1872, as probably identical, but for the 
small increase of distance between the two lliela-eomets in tire 
interval from 184610 1852 'Ihe period would he about 2456 

That the comets of this cluster have been moving in their pre¬ 
sent orbits but a comparatively short time is rendered prolnhlc 
try the fact that no two of the memlrers hitherto detected have 
become widely separated, and that, notwithstanding the fre¬ 
quency of the return to perihelion, the meteoric tMrit is much 
less diffused than in the case of other known stieams 
Were all the numbers of this cluster originally united in a 
single comet, or did they fitter tht solar system as a group 5 To 
this question, perhaps, no satisfactory answer can yet he given 
It seems probable, however, that the united masses would liavc 
formed a somewhat conspicuous object, too brilliant to have en¬ 
tirely escaped observation Danibi Kirkwood 

Bioomington, Indiana, April 15 


Earthquake in Dumfries 

While sitting in my lonely house in a retired but beautiful 
glen of Dumfriesshire, I was aroused on the evening of Wednes¬ 
day (6th current, at ten minutes to ten o’clock, by one of the 
most stngular nones ever I had listened to The tone of it v 
somewhat like thunder, but it did not use and fall in pitch 
he ed, perhaps, for twenty seconds, and was accompanied by a 
Slight tremor. At fiist I thought It was a two horsed carnage 
coming, and at a lumbering pace, and then, with some hesita¬ 
tion, ltook it for thunder, but next day I found that it 
generally recognised as an earthquake. The shaking was 
perceptible in some localities. It emended through the parishes 
of Closebum, Morton, Penpont, Glencaim, and Fynron, over a 
length, I am sale to say, of ten miles. Dr. Grierson of Thoin- 
bilt Museum felt it as a rude shock. In Tynron village there 
was some alarm, as one family thought it was the wall of the 
churchyard that h >d fallen On December 24, last year, a similar 
shock was leli in some parts of Upper Nithsdale Although 1 
have resided for many years in Dumfriesshire, these are the only 
occasion* on which there was any surmise ol an earthquake 
TJ)p local papers have said almost nothing about it, but 1 am 
sure this will interest s >me of your readers. 

"Tynron School, Apm 23 J. Shaw 

• Astr. N«h„ No 1710 

♦ American Journal of Science, April 1873 

J Monthly Notices of the R, A S , vol, xxv p. "S3 


East India Museum 

Allow me to make yet another suggestion (in addition to 
those of PL S and Piof Newtort), with regard to the disposal 
of the natural history collections at the India House It seems 
to me to be one of the greatest popular delusions, that specimens 
of natutal history necessarily require lofty halls and spacious 
galleries for their preservation and exhibition in a useful mannei 
I hold, on the contrary, that, with few exceptions, they tar 
better serve educational and scientific purposes w hen arranged 
111 ordinary apartments All the scientific work in the British 
Museum is done m small room* ; and the palatial galleries with 
their crowded myna Is of specimens and miles of glass cases, 
however instructive they may he (or might be made) to the 
public, are a positive hindrance to scientific work I am very 
much mistaken if all the Indit House natural his'ory collections 
might not be suitably placed in two or three ordinary sitting 
100ms, and so arranged in cabinets and boxes as to be far more 
convenient for reference and study than they have ever been 
The rent of a moderate-sired house 111 an airy situation, say 250/ 
with an equal sum for the salary of an clTicien Curator, and a 
small grant for cabinets and the necessary books of reference, 
is all Ihe expense required to make this interesting collection 
completely accessible to all who wish to consult it Every 
one interested in Indian natural history would then visit it It 
would again receive gifts of collections fiom travellers, Indian 
Olhcers, and other persons interested in the natural history of 
the East, and its increase in vaim from tins source alone might 
go far towards furnishing a tangible equivalent for the expense 
incurred, while it would certainly lendei the collection abetter 
^presentation of the Indian fauna than it 1, at piesent, and more 
worthy of a place, at some future time, in (lie proposed grand 
Indian Museum 

Such a modest establishment would also, 1 believe, do much 
good by showing at how small an expense a really useful 
scientific museum maybe kept up, and would thus encourage 
Ihe foimationollocnl museums 111 cases where 20,000/ or 30,000/. 
cannot be raised for ji building It would not, of course, be a 
I show museum for the uneducated public to wander and gaze in , 
—the British Museum serves that purj ose But it would prove 
gieatly supcrioi to any such mere exhibition, as a means of 
fumi-hing definite information on Indian 7oology, and enabling 
any intelligent inquirer to obtain some idea ol the many wonder¬ 
ful and beautiful forms of life which characterise, whit is at 
once the smallest and the richest in proportion to its exttnt, of 
the great zoological regions of the globe 

Ali-kui R Wallace 

It will be greatly to be r gretted if even yuui suggestions are 
adopted as a remedy for the presen neglect, and the claims of 
scientific men and of the public at large lor a Government 
museum lie abandoned It is very desinble for Indian interests 
that the Museum shall ^c, as before, connected with the Indian 
department 

It u> quite true accommodation in the sky-pailours, with casual 
access by a lift, is given for the indit.trial collections so well 
conducted by Hi. Borbes Watson, and which collections, as 
chairman of the Indian Committee of the Society of Arts, I feel 
hound to contend for as of great value to England and to 

There is no solid ground for Icttmg the Government go. 
They acquired in the like way the property of the Levant Com¬ 
pany, and attempted to shirk the rights and obligations, but 
were compelled to maintain the public buildings, churches, hos¬ 
pital* and burial-grounds at Constantinople, Smyrna, &c It 
inuBt be owned they constantly attempt to evade the obbga- 

They are now engaged in paying oil the stock of the old East 
India Company, of which they have acquired the territory, 
houses, property, prerogaiivc-, &c , and they must simulta¬ 
neously accept every obligation, pecuniary and moril 

This was a museum fur the service of 1‘ ngland and the se-vice 
of India, and there is no reason why it should not be kept up. 
There 1*, it is true, a growing licence in this day lor representing 
us as usurpers and oppres-ors of India, whereas the peace, pros¬ 
perity, and progre-s of India have been created by us, and were 
we to withdraw, would he destroyed by the sanguinary conflicts 
of the various races of conquered and conquerors amstuutmg the 
populations. 

We ought to stand on our right to share m the prosperity of 
India as a prerogative belonging to us Besides, for the benefit 
of India, the collections are kept up by Englishmen, for there 14 
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not the requisite knowledge among natives in India ; tlie work 
must be done in this safer climate, and the specimens can be 
better preserved here than in the museums of the hot plains, 
or those which may be fornfed m the damp regions of the 
hills. Hydi U arm- 

St. George’s Square, S.W. 

Instinct 

Moving 111 a Cn , /<■ 

Iw your last week’s number a letter appeared with the initials 
N. Y , in which it was staled that it is believed in Norlli Ame¬ 
rica that a lost man always stray* In a circle towards the kit I 
may mention that whilst walking In a woody and lnlly part of 
the New Forest, I found, to my great ^astonishment, that I had 
described a complete circle, and it was towards the left My 
father also tells me that he has been informed (although tinder 
what circumstances he does not recollect) that the sime idea 
obtains 111 Australia It has been suggested that the u isoii of 
this faci (if fact it is) is, tint the right side of the body is sponger 
than the left, in confirmation of the liuth of this cxplaiutioii, it 
is worthy of n dice that I>r \\m Ogle (m .1 pa[>ci on Pivtral 
Fre eminence, Mcdico-l Imuigicil 1 ian actions, sol liv ) Imds 
that men are right-legged as well as right handed, although the 
rule has not so universal an application One of the* [ nnts 
adduced by him in evidence is that bootmakers generally tnul the 
right foot laiger than the left 

If any ot your readers who have strayed 111.1 similar manner, 
would take the trouble to write to you merely -.tiling whether 
they wandered to the right or the left, it is possible that 1 oilfi- 
cient body of facts might be collected either *o conhim m dis¬ 
prove this curious belief. Geori f Darwin 

Down, Beckenham, A pul 29 


objects represented are usually the animals indigenous to the 
country, but the human figure is occasionally introduced, and 
since the arrival of the Furopean colonists, horses and even 
ships have been added. It is most remarkable to find the Bush¬ 
men m this respect so far in advance of the comparatively 
civilised negro, who has never of his own impulse produced 
anything approaching to the merit of these designs. Perhaps 
some of your contributors will be able to state whether any cor¬ 
responding difference exists in the cerebral organisation of the 
respective races. R. G. 

London, April 19 


April Meteors 

In continuation of my report sent you yesterday In reference 
to the April meteors of this year, I desire to add the following. 
The evening of April 21 being clear, a watch was sustained 
from g 1 * to i2 h , during which time 14 shooting stars were seen. 
These, with the 20 observed on the two previous evenings, make 
the total number seen 34 in 7) hours of observation The de¬ 
tails of the meteors noticed on April 21 are as under — 

Ref 1)11. luue He. inning Ending 

Kn RAD RAD 
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PERHAPS you will think that the following story of a Mentone 
dog, Pietrino, is worth adding to the similar stories which have 
appeared m your columns — 

The Archduchess Mane Ki giner passed the winter of 1S71 2 
at the Hotel Victoria m Mentone While there she become 
much attached to a spuiiel belonging to M Mdamlri, the land¬ 
lord, and on her return to Vienna m the spring she took the 
dog there Not long after, the dog icappearei at the hold in 
Mentone, having returned on foot a distance of nurly one 
thousand miles over a country totally unknown, excepting 
having once traversed it by rail 1 he fatigue ciused the poor 
fellow to die a few days aftcrwatds, anil Pietnno i> h muured 
With a grave and a monument in the liolel gardens 

I send you a Flench piper containing the same facts 

Villa d’Adbcmar, Mentone, Apiil 17 


Perhaps the following anecdote on the instinct of dogs, 
which has lately come to my knowledge, may piove of inkiest 
to some of your rtadeis 

A family residing 111 Yoikslnre possessed two dogs, one a 
mastiff, and theoihci a small dog 'Ihe ownci, visiting 11isimgs, 
took the little dog with him, and at the house where In dived 
there was a larger animal, who, disregarding the laws nl hospi¬ 
tality, woefully maltreated his youthiul visitor The huk dog, 
upon this, disappeared, and 111 a few days returned, bringing 
with him the masiill f-0111 \ oikshirt, which set upon the Hastings 
dog and thrashed him to withm an inch of his life Hiving 
performed this piece of retributive justice he ictuiiled t> his 
home in the noith, while the little dog stayed to lcjoiec over his 
fallen antagonist. A Pi Ktv bun 11 

Rugby, April 18 _ 


. Prehistoric Art 

Mr. Searle V Wood’!) inquiry [(Naiuke, vol vn p 443) 
whether any existing race ol savages is capable of depleting 
animals with the spirit and fidelity of the supposed con¬ 
temporary representations ot the mammoth is a mo t per¬ 
tinent one, but must be answered in the aifnmauve 
In the Atlas to Gustav l'utsch’s great work on the 
Aborigines of South Africa, just published at Berlin, will be 
found reproductions of delineations of animals, executed in 
caves by the Bushmen, which are certainly equal to the carvings 
and tracings of the prehistoric period. The originals are usually 
painted, hut sometimes carved or scratched in sandstone or some 
other soft material Five different colours are employed ; the 


Nos 22, 2$, 26, 30, and 31 were from the radiant near a Lyrre 
On April 19 and 20 the largest proportion of meteors were 
Lyraids, but on April 21 they were 111 a minority Nos 21, 23, 
24, 33, and were conlormable to a radiant at 0 Dracoms, 

1< A 283", D 59 -t , and it is worthy of note* that on the two 
preceding nights there were no indications of this ladiant point. 
To sum up niy recent oWivations, it would seem that from the 
various meteoric tracks noted, the April shooting stars ol this 
year had three well-marked centres of radiation, viz , (1) near 
0 Lyra., (2) near Arcturus, and (3) at 0 Dracoms (R A 283°, 

D 59 + ) Theie were also evidences of at least two other 
radiant points that, owing to the paucity of meteors, could only 
be approximately ascertained, via , (1) near ( Dracoms, and (2) 
near a Cygm I he brightest meteot seen on April 21 was a 
Lyraid , time, ii ,l 7 m Its path was accurately fixed The 
meteor first appeared at l” N of ! Cygm, and travelling to N, 
disappeared in a small triangle of stars 5" N of a Cygm Several 
of the meteors emitted sparks in traversing their couises, but the 
majority were small objects of very bnel duiatlon 

The (oregomg particulars (taken in conjunction with my pre¬ 
vious letter) maybe useful 111 determinating the radiant point of 
the Apnl meteors, especially with rcgaid 10 those diverging 
fiom Lyra, which, I believe, are considered identical with 
Cornell 1861 1 fixed this point at R A 274”, I) 37 + , which 

is nearly of accord with the result of Kailmski (1867), R.A, 
278” 2 D 34° 5+, and of Prof. A Ucrsehel (1864), R A. 
277° S. I» 34" h f* 

linstol, April 22 Wit mam F Denning 

A proposed new Barometer 

In the number of the P/ttloiop/tual Magazine for May 1871 is 
an aitirle by Prof Heller, of Ofen, Tendered (carelessly enough) 
from Poggendoitfs tnttal ,«, describing a balance fitted with 
nearly equal weights of very different volumes, which he pro¬ 
poses as a barometer lie says that the principle on which it i* 
founded “ has not hitherto been used in baromeltic measure¬ 
ments ” This is not quite correct, a balance, absolutely iden¬ 
tical in principle, is described by Boyle in vol. 1 p 231, of the 
Philosophical Transactions, under the title of “ A new Statical ‘ 
Baroscope” It would *-0010 that the practical difficulty of keep , 
ing it m accurate adjustment has been and still will be a bat to 
its use in the way the two inventors have proposed ; otherwise, 
it might perhaps be advantageously employed m mountain Sur¬ 
veys , it would, at any rate, be free from many of the objections 
to the aneroid. 

Considered, however, as an exact barometer, I would main- 
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tain that the principle is altogether erroneous, depending as it 
do«» on the assumption that the pressure of the atmosphere ts 
purely a function of its specific gravity or density This is not 
true, for pressure may vary within wide limits, whiLt the density 
remains unchanged Experimentally this might be shown by 
putting, say, an aneroid and a balance, such as I have been 
speakingsof, in a large glass vessel, which can he made air-tight 
when closed Under normal conditions the two will at first 
register the same pressure , hut if the temperature is sufficiently 
increased or diminished, the increase or diminution of elastic 
force will manifest itself by the aneroid , but as the density re¬ 
mains unaltered, the balance will show no change Does such 
an experiment at all correspond with any natural observations ? 
I think so, in, of course, a limited degree If the lower pait of 
a column of air is heated, its expansive force will push the ad¬ 
jacent air outwards and upwards , but as it does so, it has to 
overcome .a certain amount of inertia ; to do this requires time, 
during which, as the volume of the heated air does not incrctsc 
in proportion to the temperature, the elastic force does. This 
ought to be shown by the barometer , I think it often is, but the 
barometer is a sluggish instrument at best, anil Its indications aie 
undoubtedly wanting in quickness, and therefore in exactness 
Still iLs principle is correct, so is the pimciple of the aneioid, or 
of Bourdon’s baiometei (on which there is an interesting pipir 
in the Quaitnly Journal of Ihe Meteorological Society for 
April 1872), though practical difficulties stand in the way ol 
their use becoming general But the tangent balance is not 
capable of measuring atmospheric tension, except when that ten¬ 
sion depends on density alone , and this is frequently not the 
case—perhaps never J K. Ltui.11 ion 

April 23 - 

Acquired Habits in Plants 

At p 446 of Nat URf, J G records a "dog violet” which he 
thinks has assumed ail unusual form As theie are several pi tuts 
called “dog violet,” and ns one of them does 111 Ivvourable 
situations attain a very considerable height, it would be interesting 
to know what was the species observed by the river Aled 1 lie 
Viola tarnna (V nvmiana Reich ), in one of its loims which is 
probably a distinct spectrs, Ins flowering shoots which some 
times aitaiti a foot m length, and it supported by the surrounding 
Vegetation do sometimes stand nearly upright, If this was the 
plant ,observed, J t» only found a more than usually strong 
form _<_ C Bawm,iun 

The Zodiacal Light 

Mr Backhousf asks if the obsi rvitioiis given in vol 111 
p. 203, afford any proof that the Zodiacal I ight is not a lens 
shaped disc of light enveloping the Sun, if tins theoiy wcic 
correct, and the sun enveloped in a continuous mvss of light 
reflecting matter, whenever the light is seen 111 the evening 
after sunset, it ought to lie also seen in the miming belorc sun¬ 
rise, of the same brilliancy at the same angular distances from 
the sun, especially when those distances ate small, for thru the 
effect of an elliptical foim in the section of the envelope by the 
plane of the ecliptic would be almost entirely eliminated 

The results of observation given in most of onr hand-hooks of 
astronomy are therelore directly at variance with tins llicoiy, 
and I did not consider it necessaiy to allude to it before 

Jamaica, April 6 Mawviii IIaii 


ON VENOMOUS CATERPILLARS* 
OISON and venom are often used as convertible 
terms. I do not undeistand them to be so Poison 
properly means something which injuies the system by 
introduction through the stomach. Venom, something 
which injures by introduction into the vascular system 
through lesion of the tissues Most poisons are also 
venoms ; whatever injures, if introduced into the stomach, 
will most probably also injure if introduced directly into the 
blood. But the converse is not true most venoms are 
• not poisons, that is, it is not by digestion and assimil ition 
that they work, but by entering the vascular system from 
without It is said that you may swallow the venom of 
the rattlesnake with impunity ; and I imagine you may, 
if it does get absorbed through the mucous membrane , 
but Dr. Fayrer’s experience, lately published, of the effects 
* A paper read at the openlug of the Kensington Entomological Society 


of the semi-swallowing, which occurs in extracting the 
venom from a poisoned wound by sucking, would rather 
seem to show that such extremely virulent venom would 
penetrate the mucous membrane, and act as if actually 
introduced by a wound, his throat having become dange¬ 
rously ulcerated from sucking the poison from the wound 
of a man bitten by a cobra There is yet another way 
than swallowing or being wounded, by which venom may 
injure, and that is through the nervous system, by appli¬ 
cation to the skin This is the way in which the nettle 
must sting In that case there is not the smallest lesion in 
the skin, and if anettle were artistically made to touch the 
open surface of a gaping wound, it would not sting at all; 
neither is it by mechanical irritation that the pain is 
caused The nettle has a venom gland, as well as the 
rattlesnake, and it is the application of this venom to the 
delicate termination of the nerves in the skin which pro¬ 
duced the pain felt 

The subject to which I invite the consideration of the 
Society this evening is whether any insects possess simi¬ 
lar powei of tniury to that of the nettle. In ordinary 
cases the venom of insects is applied by a puncture in 
the skin, into which the venom is introduced by an appa¬ 
ratus pro\ tded for the purpose But for a long time it 
has been said that certain caterpillars sting like the 
nettle, although the authoi ities have tor the most part 
been too vague to allow us to be very sure as to the fact ; 
and supposing the fact to be true, it has been argued that 
the pain or annoyance was merely the result of mechant 
cal irritation of a similar nature to that which medical 
men sometimes meet with m haudit-sseis, or rather hair- 
cutters, where minute portions of the cut hair of their cus¬ 
tomers work their way into the skin below the shirt-sleeve 
and give rise to a painful and irritating sore on the wrist. 
1 wo passages which 1 shall take leave to quote, will bring 
the question, as it at present stands, pretty fairly before 
the meeting The hist is from a piper by myselt on the 
geographical relations of the chuf Coleopterous Faunas, 
which was published in the Lmn.uan .Society's Journal 
for 1870 (p. 55; — 

“A very leniarkable Afiic.in affinity m the Lcpidoptera 
1 has been mentioned to me by Dr NVelwitsch It is plain 
i that an affinity to any genus endowed with peculiar pro- 
1 pertics is rendered doubly cert nn if the supposed allied 
' species possesses the same properties Thei e is a 1 epidop- 
, tcrous insect tn Australia, the' luiva of which possesses rc- 
' markable poisonous powers. It has been named Do nit0- 
phota vuluitan r Such insects also occur in South 
■ Africa Lmngstone speaks ot a catci pillar cnWtA Rigut a 
j as producing fearlul agony if a son. is touched with its 
1 entrails. Mr Baynes, in his ‘ Explorations in South-west 
Africa,” speaks of another, or perhaps the same, which 
he calls the Rita, and which is used as a poison for their 
i .11 rows by the Bushmen , and I)r Welwitsch had a per- 
! sonal expcrtencc of the severe swelling and pain in every 
| jiart of his body which he touched with Ins hand after 
I collecting specimens ot a catci pillar against which he had 
! been warned as poisonous He- had in consequence of 
the warning carefully avoided touching them, shoving 
1 them into a phial with a sttaw , but whether he had inad¬ 
vertently touched them oi lingered the leaves on winch 
they had been feeding (which lie collected for examina¬ 
tion), he and his servant were both laid dp helpless for 
two or three days Ills specimens of the catcipilhi 
were lost , but among his I epidoplera Dr Fcndler of 
Vienna, who has undertaken a description of them, finds 
no less than four species of Dot atophora, and these, 
doubtless, are the per 1 et insects of species of the cater¬ 
pillar, from one of which lie suffeied ” 

The second passage which I wish to quote is from a 
paper by Mr. Roland Tilinen. Notes on the above paper, 
and also published in the Lmnean Society’s journal. It 
is as follows — 

“At p. 55 Mr. Murray notes what he considers ‘ a very 
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remarkable African affinity’ in the Lepidoptcra of Aus- 
tralia, in reference to the case of the larva of Doratophora 
vulturans Lewin. The instances which he cites as analo¬ 
gous, however, are very different in character, for he 
quotes the mention by Livingstone ‘ of a caterpillar called 
Jttgura, producing fearful agony if a sore is touched with 
its entrails' ; and the statement made by Baynes and 
Other travellers, that a caterpillar is used by the Bushmen 
to poison their arrows. It is evident that, if a caterpillar 
be used at all for poisoning arrows (concerning which 
report my inquiries have hitherto been attended by no 
satisfactory result) it must be the intestines or juices of 
the animal which are so employed But the case of 
Doratifera vulneratiss s the common one of (what appears 
to be mechanical) irritation, by means of clusters of 
spines, a defence possessed by many caterpillars, not only 
in Australia and South Africa, but thioughout the globe, 
and of which the larva of the European Cnethoinmfia 
processioned presents a familiar example Duncan (Nat 
Libr. Ent. vol vn Exotic Moths, pp 181-2 pi xxu f 5) 
represents the larva of D vutr.,mns as possessing four 
fascicles of rufous spines, exsertile at will on both the in¬ 
terior and posterior portions of the bodv, and quotes I cwin 
to the effect that the wound inflicted bv the fascuits is 
very painful According to Mi Murray’s acumnt it 
would appear that the African 1 irv.r, fiom the handling of 
which Dr Welwitsch cxpci lcnccd such sulfuing, were near 
allies (if not actually species of Dorati fan ) , and the con¬ 
clusion is obvious that it was by fascicles of spini s tliatthe 
pam was occasioned—not an uncommon ease in the 
warmer parts of the world, and one by no means indi¬ 
cative of any special relation between the Lcpi<'opteious 
faunas of South Afuca and Austialia " 

Mr. Trimcn is obviously right as to the' absent e of 
analogy between the venomous propertu s of the cater¬ 
pillars spoken of by Livingstone ami Biyncs, and those 
met with by Dr Wclwitsch, and it was a 'lip on my part 
to collocate them together , but I am not satisfic'd th it he 
is equally right 111 refei ling the pain r msetl bv th< xpn ies 
of Doratophora to mechanical lintation He gives no 
facts m support of his assumption to that effett, and 
the facts communicated to me by Dr, Wclwitsch regtitl¬ 
ing the insect from which he suffeied seem to me wholly 
inconsistent with that supposition It may be supposed 
from his and my silence that we acquiesed m Ml 
Trimen’s views But it is not so When Mr Tnmcn’s 
paper appeared Dr Wclwitsch spoke to 111c upon the 
point, and 1 urged him to communicate to the scientific 
world fuller details of the ini ident than I had given and 
I understood that he intended to do so m anv account of 
the insects collected by him I therc'foie did not feel 
warranted in speaking, which I now regret, for as with 
much else that he had on hand to do, his life has been 
too short for him to do it himself Now that lie has 
passed away from us I should not like an erroneous im¬ 
pression to exist as to the f.i-ts , and although 1 have 
little to add to what 1 formetly stated as communicated by 
him to me, I should wish to lepeat it more precisely, and 
to say that Dr. Welwitsch himself was firmly convinced 
that it was not a case of mechanical nritation but of a 
special virus of unusual potency 

In the first place, then, Dr Welwitsch had heard of 
this noxious caterpillar before he met with it—the natives 
knew it well and dreaded it In the next place wlu n he 
' did meet with it bis native attendant warned him of it— 
and they took every precaution against touching it , they 
plucked leaves on which the catei pillais were feeding and 
guided them from the leaf into the wide-mouthed bottle 
or vessel he bad to carry such specimens home in They 
also took specimens of the plant on which they were feed¬ 
ing. I suggested to him that the sting might have been 
in the plant, but this he was posttive was not the case 
Tne virulence of the venom was such that by the tune 
they reached home in an hour or so after, every tendei 


part of their body which they had touched with their 
fingers had become swollen and inflamed, their eyes 
were closed up, their lips and cheeks swollen as if they 
had been assisting (as principals) at a pm: 5ght, and the 
consequent fever was so great that they were laid uja 
unable to move for two or three days , and when they 4m 
get up he found that their attendants had bundled out of 
the house both the caterpillars and the plants on which 
they fed. Now it seems to me that mechanical irritation 
is a wholly inadequate cause for such extrrme inflamma¬ 
tory action Mechanical irritation may go a certain 
length, but there are bounds beyond which we must look 
for some other explanation 

But first we want more facts and more examples. I 
exhibit two caterpillars, apparently different species, which 
I have ret eivod from Old Calabar, given to me with a 
notandum as reckoned injurious if not venomous, but my 
information as to them is too vague to allow me to cite 
them as positive examples of venomous caterpillars. And 
I also show one from Brazil which 1 have received from 
my friend, Mi Fiy, which lie informs me bears a very 
bad character m Biazil Both of these, indeed, all to 
wh'ch this property has been ascribed, are hairy cater- 
illars , but then it is only hairy caterpillars that seem to 
ave the necessary apparatus for stinging—all stinging 
plants, so far as I know, are hairy If the caterpillars 
have a special venom, then, as m the nettle, there should 
be a gland at the base of each hair, which should be 
hollow, and the spines in most, if not all, our caterpillars 
arc hollow I know of no phy siological reason against their 
being so made In the skin of the newt there are pores 
which exude an acrid irritating fluid If a hollow hair 
were placed over the pore with propel muscles, we should 
then have a paralU 1 to the supposed case 

But, as I siid before, we want infoimation as to the 
existence and amount of this venomous property, and the 
chief object of this paper to-night is, after eliciting the 
views ot the meeting, to suggest to those who may have 
the opportunity the desnablcness of making observations 
on the point. A. MURRAY 


ON % I'D CD Ob /\)t A’ DIMENSIONS 

VVfE may define spaa ns that which indicates and 
v v measuu s the c xtcnsion of the Universe. We may 
determine the form and position of any material object 
by assuming thiee infinite planes, fixed in infinite space, 
and at right angles to each other Space then is the 
room occupied by matter, 01 included between distant 
masses of matter , and, as such, wc know of it only as 
possessing three dimensions —length, breadth, thick¬ 
ness 

Descartes (. I’nncipta pars 2,“ Quid sit spat turn, sive 
locus inlci/ms") remarks, “ F01, in truth, the same exten¬ 
sion m length, breadth, and depth, which constitutes 
space, constituted body, and the diffcience between them 
consists only in this that in body we consider extension 
as particular, and conceive it to change with the body ; 
whereas in space we attribute to extension a generic unity 
(genernahi umtatem), thus after taking from a certain 
space the body which occupied it, we do not suppose that 
we have at the same time lemoved the extension of the 
space, because it appears to us that the same extension 
remains there so long as it is of the same magnitude and 
figure, and preserves the same situation in respect to cer¬ 
tain bodies around it, by means of which we determine 
the space ” 

Gauss used to say that one of the happinesses of his 
future life would be the amplification of his conceptions 
of space, the realisation of that which he had once 
known as space of three dimensions, as space of four 
dimensions. For just as we can conceive of beings “like 
| infinitely attenuated book-worms m an infinitely thin 
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sheet of paper," which can realise space of only two 
dimensions, so also we may conceive of bungs capable 
of realising space of font dimensions Piof Svlvestu, 
Dr. Salmon, Prof Clifford, and others, have indicated in 
some of gheir profoundest mathematical demonstrations 
that they possess ‘‘an inner assurance of the leality of 
transcendental space ’’ Wc desire now to bnng forward, 
with great apology to the mathematicians for 0111 tementy, 
some ideas, which we believe may enable even the least 
mathematical amongst us, to realise,—faintl), indeed, 
and very dimly—the possibility of existence of space, 
other than that which we now occupy 'l his we propose 
to do, (n) by attempting to realist a condition oi life in 
space of two dimensions, and (fit) by adding the element 
of diverse motions, to oiu alieady known spice 

Our knowledge of the Universe involves the conception 
of Space, time , and number 1 hi sc are intuitiii notions 
we cannot strictly define them , in the abstract oui 
notion of them is merely relative , apart from material 
existence wc cannot realise them. Extension is an 
essential property of matter, and our conception of space 
is linked with our conception of extension Robert 
Hooke, in a series of lectures IP Potcntia K< stifitti.’a, 
written nearly two bundled years ago, and too little 
known, defines a sensible body as “a dctonninate span, 
or extension, defended fiom being penetrated by anothet, 
by a power from within ” Now this power may be most 
readily conceived to be a vibratory motion of the panicles 
across a position of rest Let us ini iginc an infinitely 
thin plane vibiatmg between two fixed points with such 
velocity that no other matter can penetrate into the spai 1 
limiting the ubiation, then a solid bounded in one direc¬ 
tion by the two fixed points would be the result For c 
ample, let an infinitely thin sheet of iron a niftic squaic 
vibrate with extreme velnctty in a span of one metre, and 
a cubic metre of iron would be the lcsult The rapid ubi 1- 
tion of the plate would defend the range of vibration fiom 
being penetiated, anti impenetrable material substance 
would result An infinitely thin line vibrating between 
two fixed points would furnish a plane An lnhnitely thin 
plane vibrating between two fixed points would furnish a 
solid 'Ihus by the addition of motion we can eonvcit .1 
determinate space, approximately of one dimension, into 
space of two dimensions , and by the addition of motion 
we can convert space of two dimensions into space of 
three dimensions Can wc conceive of any motion which 
given to space of three dimensions shall generate spaci of 
four dimensions ? We do not know of such motion, but 
we can surely conceive the possibility of its existent e 
Space of four dimensions is transcendental span it is 
beyond the limit of our experience, but not beyond the 
limit of our imagination! 

Let us now endeavour to realise the condition of 
a being living in space of two dimensions If man pos¬ 
sessed the eyes and the powci of llight of an eagli, supet- 
added to his oidinaiy intellectual qualities, he would, no 
doubt, have very enlarged views of space As it is, man 
is distinguished from the biute animals by his erect beai- 
ing, and the range of space which his vision enables him 
to scan Our eyes are e.istly movable in various dircc- 
tiosts, so also is our head , by a slight movement of the 
head, and eyes, we may take in eitbei sp ice bounded by 
the horizon, 01 by .1 surface a foot square If we throw 
our head back we enlarge our view of space , if wc bt nil 
our head forward we narrow our view ol space. Now, 
imagine that a man thus endowed, and with our own 
notions of space of three dimensions, begins to stoop for¬ 
ward and to grow so. his eyes survey less space , he stoops 
more forward; his body forms angles of 80", 70°, 60°, 50" 
in succession, with a horizontal plane. Then he is obliged 
to go on all-fours, his limbs shorten and are gradually 
absorbed into the mass of his body, he crawls, he creeps, 
at length his limbs disappear altogether, and he trails 
hitnself along and glides like a serpent, moving in a hori¬ 


zontal plane During these successive shrinkmgs in the 
direction of his thickness his head has become fixed, his 
eyes motionless, m the plane in which lie moves, and his 
vision has hence become more and more limited Now 
Ins body begins to dimmish m thickness, he becomes 
thinner, and thinner, and thinner, and when he has be¬ 
come very thin indeed, let his thickness be expressed as 
the numerator of a fraction, while the denominator is an 
j infinitely great number—say, if you will, as many figures 
' as, written on paper, would reach ten billion miles, with 
I ten figuies to an inch Now he is a mere plane, an inti 
nitely tlun surface; he occupies space approximately ot 
| two dimensions , his eyes are on a line 1 iv to imagine 
I what the ideas ot space of such a being would be , com- 
I pired with oui own ideas of space, compared with his own 
I ideas before and during his process of flattening He 
I would now contemplate only a plane surface , he would 
! sec length and breadth w ithout thickness Compare also 
his ideas of space at each and every position between 
vciticality anil horizon tali ty as lus ken gets less and less, 
and at last the whole world is shut out from him 
Again, to come nearer home, and back again to the 
world of real existences, let us compare our ow n ideas ot 
spice after concentrating our vision for awhile on a book 
.1 toot square 1 , with our ideas of space aequm d while wc 
asiend a lofty mountain, or lie upon our back on thi deck 
of a vessel in mid-ocean Compare the views ol space 
possessed by .1 prisoner immured for forty ye.us in ,1 
dungeon tight tut square,of La Sachette in the I mu . tin. 
A\rtr, of a being bed-ndden for half a century, with those 
of a huntei in the ptairies of the Wc-,t, a sailor of the 
Atlantic, even of a dweller in a flat tame countiy '1 he 
conceptions of space possessed by these differ, nt people 
1 will vary cnoimously Contract the limits of space of 
1 possible contemplation , lcmove the possibility ot con- 
1 tin plating sp.iei of gieat dimensions, and the finally of 
such contcnipl ition will itself die out, and thus, by a gradual 
process of diminution, we may arrive at our ideal being, 
living in space of two dimensions Finally, let us imagine' 
the being of two dimensions—length and breadth-—to 
become nartowei and narrower, and when he has become 
1 xtremely narrow let us divide his breadth by in infinitely 
large number, and ho becomes approximately of one 
dimension , he has now only length , he lives 111 a lino , 
his one motionless eye is a point 
So much for space of less dimensions than our own 
Let us now try to concent an extension of oui ordinary 
space , and let us attempt this by the supcradditian 
of motion to known space And let us clearly 
lealise the fact that one and the same thing 
may easily possess various motions at the snur time 
1 lor instance, when I walk across the' room, talking the 
| while, my voi.il chords possess fiv< distinct motions 
fn) their own propel motion of vibration , plus yi) the 
motion of translation caused by walking forward , plus K y) 
the motion of rotation of the earth about Us axis, plus 
the motion of revolution of the earth about the sun , plus 
(f) the motion of translation of the whole sol.u system 
through space Let us suppose now that our bodns, 
I instead of being at apparent rest, were to vibrate in arcs, 
I with an amplitude of 10.000 miks, and with .an infinite 
] velocity , and let the plane of the direction ol viluation 
itself vibiate between limits 10,000 miles apart and let 
the whole vibrating system move with infinite iclocity m 
a circle 1,000,000 miles diameter , and let the cncle 
rotate upon its diameter , and let the sphc'ie of revo¬ 
lution thus formed revolve in an infinitely great ellipse , 
and let the ellipse rotate upon one of its axes , and— 
but hold i we have suiely arrived at a somewhat enlarged 
view of our own relations to space Conceptions of this 
nature sufficiently pursued may, perchance-, lead us to the 
very threshold of transcendental space , and, once on the 
threshold, we may look wondcringly beyond 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
VIII. 

I TOLD you I had something more to say about the 
Spectrum of blood, and this is not only an instance 
of the way in which the spectrum helps us in several 
important questions that, at first sight, do not seem 
at all connected with each other, but it shows the 
enormous power of research that is open to us. The 
colouring matter of blood, for instance, is found, like that 
of indigo, to exist in two perfectly different states, which 
give two perfectly different spectra The colouring matter 
of blood is indeed capable of existing in two states of 
oxidation, which arc distinguishable by a difference m 
colour, and also in their action on the spectrum They 
may be made to pass one into the other by suitable 
oxidising and reducing agents, they have been named 
by Professor Stokes, their discoverer, red and purple ciuo- 
nne. Previous to the introduction of spectrum analysis, 
red and purple cruorinc were perfectly unknown Fur¬ 
ther, if by means of a spectrum microscope, such as I 
have alie.tdy described, a blood-stain is examined, Mr. 
Sorby asserts that the thousandth part of a grain of blood, 
-—that is to say, a blood spot so small that it only contains 
Tboo a K rain > ls perfectly easy of detection by means of 
this new method, and he has shown that its presence may 
be easily proved in stains that have been kept for a long 
time, and lecogmsed even after a period of fifty years. 


oT 

. Ob 



He has also shown how it maj be detected under the most 
unfavourable conditions, provided that a trace of lu matin 
has escaped decomposition or removal, he has, m fact, 
successfully applied this method in several important 
criminal cases 

Another very interesting fact is, that when blood con¬ 
tains very small quantities of carbonic oxide gas in solu¬ 
tion, it exhibits a very curious series of absorption bands 
This fact is of considerable value in toxicological research, 
for in cases of poisoning by the so-called charcoal fumes, 
where, as is well known, the poisonous action is due to 
the formation of carbonic oxide, it can be readily detected 
by the peculiar bands which the blood under these cir¬ 
cumstances exhibits 

Mr. Sorby has ajso applied the spectrum microscope 
to the study of blow-pipe beads, and has shown that in 
some cases as small a quantity as j^J 00 th of a grain of 
some substances can be thus lecogmsed, even when mixed 
with other coloured bodies, which would interfere with 
the usual reactions dependent on colour alone 

In the case of radiation, as you know, we are able to 
determine the existence of new elements altogether. This 
is produced to a certain extent, as in the above case, in 
the absorption spectrum. Let me give you another prac¬ 
tical application of this principle. Di. Thudichum, as a 
result of researches made for the Medical Department of 
the Privy Council,has communicated to the Rnj nl Socety 


a paper in which he narrates the result of his inquiries on 
the yellow organic substances contained m animals and 
plants; and at the present moment it is impossible to 
say what important practical results may be expected as 
we come to know more about these substances,'’especially 
in the matter of dyes, which I am sure is a thing that 
commend itself to you 

Again, Mr Sorby, m a communication to the Micro¬ 
scopical Society, brings the matter still nearer home. He 
shows us that, in the case of wines, he can, by means of 
the absorption bands, determine the very year even of 
vintage, and this, you will see at once, is a matter of very 
great importance Let me read you an extract from one 
of Mr Sorby's reports. He says —“ The difference for 
each year is at fiist so considerable that wines of different 
vintages could easily be distinguished, but after about 
six years, the diffeience is so small that it would be diffi¬ 
cult or impossible to determine the age to within a single 
year. After twenty years, a difference of even ten years 



does not show any stuking conti ast, and the age could 
not, therefore, be determined to nearer than ten years by 
this process. However, up to six years I think it quite 
possible to determine the age to within a single year. I 
took specimens of various ports from the casks, of different 
ages up to six or seven years, and labelled them in such a 
manner that I did not know the age of any, but could 
ascertain it afterwards by reference I then made the 
experiments with great care, and found that, by proper 
attention to the details described above, I could correctly 
determine the year of vintage of each particular speci¬ 
men ” (Chemical News, December 17, 1869, p. 20e.) 

We have, in fact, a definite method of analysis Of 
animal and vegetable colouring matter, and also of the 
colouring matter of decayed wood Nor is this all, for, 
in another communication—for these things are now be¬ 
ginning to crowd upon us, and they will continue to do so 
much more by-and-by—Dr. Fhipson asserts that this 
new method is perfectly competent to indicate any ar i- 
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ficial coloration of wine. Mr. Sorby, on the other hand, 
has giveiPhis attention to beer; so that you see, if I have 
been taking you occasionally to the stars, I sometimes 
haV(6 the opportunity of travelling a great deal nearer 

home. * 

Mr. Sorby has also made some extremely delicate and 
interesting researches on the colouring matters existing in 
leaves. He has been able to identify numerous colouring 
principles, which he his arranged in five distinct groups 
these groups rejoice in the names of chlorophyll, xanto- 
phyll, erythrophyll, chrysophyll, and phatophyll, the ab¬ 
sorption spectra of which are perfectly distinct and well 
marked. It is found generally that leaves contain colours 
belonging to several groups, and frequently more than one 
of the same group Mr. Sorby also finds that the change 
of colour which takes place in autumn consists chiclly in 
the disappearance of the chlorophyll, which renders the 
remaining colours visible, and these most frequently are 
of a yellowish tint. Some leaves, however, turn red in 
the autumn this appears to be due to a falling off of the 
vital power of the plant, for by artificially diminishing the 
vital power, the intensity of this red colour is increased 

One great value of this method of research is that it 
enables us to recognise special colouring-matters, even 
when mixed with several others, and to determine the 
particular conditions in which they occur in plants or 


animals—whether m a solid state or in solution —and 
whether those dissolved out by reagents exist as such in 
the living organisms, or are the products of decom¬ 
positions. 

So that you see, on the whole, at the present moment, 

, I think we may be full of hope that the new process may 
I gradually lead to many more practical applications , but 
I realty we cannot say much about them at present, because 
the introduction of spectrum analysis is so recent We 
are, however, already furnished with another instance of 
the close connection there always must be between any 
great advance in physical inquiry and the application of 
the skill of our opticians to aid us in the inquiry We 
have the Sorby-Browmng spectrum microscope, and then 
a large number of people cun study the beautiful pheno- 
I mena which this new method of research has opened up 
to us, where formerly it was almost impossible to imagine 
| that science, or even the practical affairs of earth, should 
I in any way benefit 

j Having thus dealt very briefly with some of the more 
I practical applications of the subject, I must now take you 
I a somewhat distant journey to the sun and to the sur>; 
and I must, in the first instance, attempt to connect the 
I two perfectly distinct classes of phenomena which I have 
, brought to your notice,—the phenomena, namely, of radi¬ 
ation^ and the phenomena of absorption ; and this con 



Fic 49 —Corr«ipandaiic« of some of the lines given out by iron vapour (below), and of some of the Fraunhofer lines in thn solar spectrum 


nection between radiation land absorption is an instance 
of the slow growth of science I remarked to you in the 
former lecture, that Fraunhofer, at the beginning of this 
century, had a very shrewd suspicion of the perlect co 
incidence of place in the spectrum between certain dark 
lines which he saw in the spectrum of the sun, which I 
romued to explain to you on this occasion, and the 
right lines in the spectium of sodium. You know how 
very simple the spectrum of sodium is you will, perhaps, 
think it very strange indeed that such a simple thing was 
not explained very long ago But Fraunhofer at the first 
suspected, and after him many of our greatest minds sus¬ 
pected, that there was some hidden, wondrously strange, 
connection between the doable yellow line which you will 
remember is characteristic of sodium, and a certain double 
line which exists among the strange black lines of the 
solar spectrum, which I Begged you to banish from your 
minds on the last occasion, when we were merely dealing 
with radiation. But now I must ask you to bear with me 
while I attempt to make clear to you all the strange facts 
Concerning these black lines. I have been favoured by 
Dr. Gladstone with an extract from Dr. Brewster's note¬ 
book, dated St Andrews, October 28,1841. In it Brewster 
says,—“I have this evening discovered the remarkable 
fact that, in the combustion of nitre upon charcoal, there 
are definite bright rays corresponding to the double lines 
of A and B, and the group of lines a in the space A B. 
The coincidence of two yellow rays with the twp deficient 
Ones at D, with the existence of definite bright rays in the 
niteC flame, not only at D but at A, a and B, is so extra¬ 


ordinary, that it indicates some tegular connection between 
the two classes ot phenomena ’ The double lines A and 
B refer to some of these dark Fraunhofer lines in the solat 
spectrum, which for convenience of iefucnce were at first 
called after the lcttcis of the alphabet; we now find that 
their number is so enormous that it is absolutely im¬ 
possible to attempt to grapple with them in any such 
method, but these names are still retained 

The explanation of the coincidence between the two 
bright lines of burning sodium vapour and the two dark 
lines D in the solai spectrum was first given by Prof 
Stokes about 1852. 

It is this. The light emitted by an incandescent 
vapour is due to the vibrations of its molecules, as a 
sound note emitted by a piano wire is due to the vibra¬ 
tion of the wire. You have only to go into a room where 
there is a piano, and sing a note, to find that the wire 
which corresponds to your note will respond to your 
voice. Now, in the same way, when light is passing 
through a vapour, the molecules of which vibrate at 
any particular rate, they will be urged into their own 
special rate of vibrations by the vibrations of the light 
which correspond to that particular rate which is passing 
through them. Hence the light will, so to speak, be 
sifted, and the force it has exercised in impelling the 
particles in the interrupting vapour to vibrate will tell 
upon it j and in this way those particular vibrations which 
have had the work to do will be enfeebled 

It is clear that the parts of the spectrum thus reduced 
in brilliancy will depend upon the vapour through which 
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the light has passed. If sodium vapour be traversed, then 
the light corresponding to the bright lines of sodium will 
be enfeebled. 

This great law, to which the researches of Stokes and 
Stewart and Angstrom have led, and which has been 
established by the experiments of Foucault, Ktrchhoff, 
Olid Bunsen, may be summed up as follows —Casa and 
•vapours, when relatively coot, absorb those rays which 
they themselves emit when incandescent, the absorption 
is continuous or selective as the radiation is continuous 
or selective. J. Norman Lolkyer 

(To be continued ) 


NOTES 

The Emperor of Brazil has conferred upon Dr Wairen De 
La Rue the distinction of Knight of the Imperial Order ol the 

Rose. 

The subject of Professor Tail's Rede Lecture, to he delivered 
on the 23rd Inst , will be “ Thermo-Electricity.” 

A paragraph has recently appeared m several scientific pipers 
quoted from the Zeitsihrijt Jut Tannitenluude, stating that 
Prof. Hallicr of Jena has described a new potato-discast, which 
nude its appearance last autumn in the neighbourhood of that 
town, the disease being indicated by the presence of a puipL web 
and the appearance of a number of black spots on the shin, rcfei able 
apparently to the pcnthecia of a pyrenomycetous fungus We 
leam from the Rev M J Berkeley that this so-called new 
disease is nothing but the well-known “ copper-web ” whu li i„ in 
soyie years very destructive to asparagus, mint, and otlur irpps, 
and has been known in some instances to attack the potato 
The description in the 7atnhu/t is identical with this familiar 
parasite. Figures will be found in Tulasne’s “ Fungi IljpogTci," 
untftf Rhiioctoma, showing that the so-eallcd peiithecn are 
speftibui. Mr. Broofne has detected' the form of fructification 
known' tut cdnldu. 

'Lady Lykix, wife of Sir Charles Lyell, Bait, l'.KS, died 
las! Thursday, in h« 65th year. Her ladyship was the eldest 
daughter of the late Mr Leonird Horner, E R.S 

During the Easter term the following lectures in n dural 
sciences will be given at Cambndge —On Heat (1) Adi mccl 
(for the Natural Sciences Tripos), by Mr Trotter, Trinity Col 
lege, in Lecture-room No 11, on Mondays, Wednesdayand 
Fridays at 10, commencing Wednesday, April 30(a) bit men. 
tary (for Special Examination and 1st Part of Natural Sciences 
Tripos), on 1 uesdays, Thursdays and Saturdays at 11, com¬ 
mencing Tuesday, April 29 On Chemistry, by Mr Main, St 
John’s College, on Tuesdays, Thursdays, and Saturdays at 12, 
h» St. John's College Laboratory, commencing Thursday, April 
24. Instruction in Practical Chemistry will also be given On 
Palaeontology—the Molluscs, &c , by Mr. Bonney, St John’s 
College, on Tuesdays and Thursdays, at 9, commencing Thurs¬ 
day, April 24 On Geology—(for the Natural Sciences Tripos, 
Stratigraphical Geology), by Mr Bonney, St John's College, 
on Mondays, Wednesdays, and I rulays, at ro, commencing 
“Wednesday, April 23 Elementary Geology (for the First part 
of the Tripos and the special examination), on Tuesdays and 
Thursdays, at 11, commencing Thursday, April 24, there will 
be excursions, of which notice will be given from time to lime. 
On Botany (for the Natural Sciences Tripos), by Mr Hicks, 
Sidney College, on Tuesdays, Thursdays, and Saturdays, at 
II, In Lecture-room No. r, beginning on Tuesday, April 29; 
the lectures during this term will be chiefly on Cryptogamic 
Botany and on Classification Biology the Trinity Pnelcctor 
Wffl give a course of Practical Lectures on Elementary Biology, 
on Mondays, Tuesdays, and Wednesdays, at 11 a.m , commcnc- 
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ing Wednesday, April 30 This course is intended as an intro* 
duction to the study of both anatomy and physiology, A short 
lecture of about half-an-hour will be given at each meeting, fol¬ 
lowed by practical work for about 1J or 2 hours * 

The annual stnrle of the Royal Society last Saturdly at Bur¬ 
lington House was a great success The number of visitors was 
exceedingly large, and the objects exhibited were numerous and 
varied In the Mathematical Room, Mr Latimer Clark showed 
his remarkable experiment of the influence of light on the conn 
ductivity of selenium, recently described m Nature, 

The office of "Lord Rector” of a Scotch University is 
generally regarded as merely honorary, a testimony of the esti¬ 
mation in which the students bold the gentleman whom they 
elect As a rule the Lord Rector acquiesces in this opinion, and 
seldom does more in return for the supposed honour conferred 
than mark the commencement or dose of his three years’ 
tenure of office by making a speech to the students. As might 
be surmised, Prof. Huxley, who was recently elected to the 
Lord Rectorship of Aberdeen University, which counts Prof. 
Bain among its staff of teachers, does not regard the office as 
merely honorary lie intends to take advantage of the position 
conferrred ujion him by doing some actual work for the good of 
the University Naturally one of the first grievances he has 
attacked is the medical curriculum, which at Aberdeen, a* at 
most other medical -chools, 1$ hampered by the “traditions <5f 
the elders " as to the supposed advantages of the dead languages 
to a medical s'udent Shortly after Prof Huxley’s election, he 
received a numerously signed petition from the medical students 
requesting hun to use his influence to obtain the omisssion of 
Greek as a compulsory subject in the preliminary examination 
Piof Huxley has gnen notice that he will bring forward at the 
next meeting of the University Court a resolution to reform the 
medical curriculum at Aberdeen, as he considers it at present 
rather overweighted With classics, and believes that some new 
Aftifogement would probably be exceedingly advantageous, 
gipAtially in the matters of natural history and botany. ‘ 

We hear fiom Mr Lloyd that living specimens of the Lancelet 
(Amphioxus lanccolatus) have been very recently received at the 
Crystal Palace Aquarium, from Naples, ami are now alive We 
hope that Dr Dolirn will be succis-ful m sending other living 
specimens ol this most mteiestmg fish to other Aquaria in this 
country, so that its affinities and development may be more 
thoroughly worked out and generally utidei stood. 

Mr Thomas William Bridge was on Friday elected to a 
Natural Science Scholarship at Trinity College, Cambridge. 
Mr. Bridge has for some two years woiked under Mr J. W. 
Clark, the Superintendent of the University Musi urns of Zoology 
and Comparative Anatomy, and about a month since was ap¬ 
pointed, by the Professor of Zoology, to the newly-founded post 
of Demonstiator in Comparative Anatomy in the University 

Dr Divi rs, ol the Middlesex Hospital, has been appointed 
to the Professorship of Chemistry m the new Engineering Col¬ 
lege at Jeddo. 

Pros Agassi? has not been behindhand in employing t}ie 
advantages placed at his disposal by Mr Anderson’s munificent 
bequest A programme is already published of a summer coufse 
of Natural History at I’enekese Island,, designed chiefly for 
teachers, and for students preparing to become teachers. Among 
those that Prof Agassi? is able to include on his staff we find 
the names of Profs Shuler, Wilder, Packard, and Putnam, and 
every attempt is being made to obtain a sufficient-endowment, 
through the liberality of others, to offer the course free of charge 
to deserving students. The Superintendent of the United -States 
Coast Survey and the United States Commissioner of Fisheries 
have also promised all the assistance in their power to this excel¬ 
lent undertaking. 
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Dr. Charles C. Abbott has discovered in the river drift at 
Trenton, New Jersey, in gravel at great depth, and beneath 
Undisturbed layers of fine sand, three chipped implements, of 
Unquestionably human manufacture, lying close to each other 
One has a knife-hke form, 9 in. long, made of a reddish-brown 
stone, compact, laminated, and susceptible of a high polish 
The other two bear a considerable resemblance to common 
European forms: one is of opaque yellowish quartz, 51 in. long, 
and I Jin. m greatest width ; the other is a flake of sand-stone 
rock, 6Jin. Jong, 3jin wide From the occurrence of such 
specimens so near each other. Dr Abbott thinks that we must 
admit that the antiquity of American man is greater than the 
advent of the so-called “ Indian.” 

The Royal Geogiaphical Society have awarded the following 
medals for the present year .—In Physical Geography Gold 
medal to W. C. Hudson, age 18, of Liverpool College , bronze 
medal to W. A Forbes, age 17, of Winchester College In 
Political Geography • Gold medal to S. E. Spring Rite, age 
16, of Eton College, bronze medal to A. T Nutr, age—, of 
University College School 

At the meeting of the Royal Geographical Society on 
Monday, Sir Henry Rawlxnson said despatches with reference to 
the East Coast Livingstone Expedition had been received from 
Sir Bartle Frerr, dated March 27 The English portion of the 
expedition had keen recently materially augmented, for, instead 
of consisting as previously of Lieut Cameron and Dr Dillan, it 
had received the valuable services of Lieut. Murphy, an oflictr 
of Engineers, who had obtained peimission from the Indian 
Government to join it Mr Moflatt, a nephew of Dr Livingstone, 
had alsojomed the expedition,and there was every reason to expect 
that his assistance would be of the greatest use in time of need. 
Bergamoyo had been already reached, and by the latest accounts 
the march into the interior had been commenced From the 
first camp, at a distance of twenty miles from Bergamoyo, com¬ 
munications had been received from Dr Dillan, in which lie 
intimated his expectation of being speedily joined by Lieut 
Cameron, Lieut Murphy, and Dr Moflatt They would, not¬ 
withstanding the fact that the rainy season was not yet over, at 
once proceed on their journey. 

Prof. Thiski ton Dm announces a course of six lectures 
on the “ Aspects of Vegetation ” at the Royal Horticultural 
Society’s Gardens, and Mr. Thomas Moore a course of six 
demonstrations on "Medical Botany” in the Chelsea Botanic 
Garden. 

A twice MONTH!Y scientific periodical, in Turkish, is to 1* 
brought out in Constantinople called the Dolab , the Repository 

On Jan. 31 there was a slight shock of earthquake at Rangoon 
in English Burmah. On Feb. 12 an earthquake -was felt at 
Peshawur and Lahore in India. Slight earthquake shocks were 
felt on March 14, at 8 p.m , at Yanina (Jamna) in Albania, 
Turkey. %> 

"■v- , 

There is a report from Doncaster to the effect that shortly 
after two o’clock on Tuesday afternoon the town was visited by 
a sibart shock of earthquake, which shook several houses to 
their foundations. In our correspondence this week will be 
found an account of an earthquake which occurred recently in 
the south of Scotland. 

The French Association for the Advancement of Science, com¬ 
mences its second annual session at Lyons on August 21 We 
believe that there is every hope of a most numerous and lit- 
teresting meeting. 


*3 


The New York Journal of Applied Cl, mittiy for February 
contains a very excellent article on " The Promotion ofScien- 
tific Research,” by Prof C. A Joy, in which he amrfudverls 
severely on those so-called "practical"men ” who test the value 
of all scientific investigation by the “ What is the use J ” standard. 
"Original research,” the writer says, "is the nervous llmd that 
furnishes strength to the muscle The brawny aim is hut 
dead meat unless the body is fed with nourishing food Theo¬ 
dore Parker, in one of his discourses, alludes to the figure of a 
Chinaman in a shop window turning vigorously a crank , upon 
investigation he found that it was the crank that turned the man, 
and not the man the crank It is the same with practical appli¬ 
cations. The practical man applies the principle, and with 
great pomp and arrogance claims to turn the crank , it is not 
true—ft power higher than his is behind it all, the origi¬ 
nal investigation, the discovery of the principle upon 
which the movement rests, is really the engine that 
drives the man and makes him do its b.dding ” Prol 
Joy in speaking of the recent artic'e in Nature, in which 
Sir Benjamin Brodie calls attention to the enormous expenditure 
of money of the University of Oxford, in the way of subsidies to 
students and annuities to fellows, without any adequate result-, 
counsels the Americans to forbear copying the English University 
system He proposes the following plan of promoting scientific 
lesearch •—Let there be incorporated a society lor the promotion 
of scientific research, to consist of a small numbei of strictly 
scientific trustees, who shall hold the property and appropriate 
the income to such objects as thty deem worthy of aid It would 
not be, strictly speaking, a society, but a foundation foi the 
purposes specified The head-quarters of the corporation should 
he in New York City If the wealthy citizens of New York, 
who owe all they possess to the progress of science, would 
give money into the hands of such a board of tiustees, they would 
be doing a most important work Wherever and whenever any 
person was known to be engaged m the prosecution of some 
scientific research, the trustees could make him an allowance 
for conducting the inquiry, or to enable him to publish ins 
results. Such assistance would often secure important dis¬ 
coveries. There are numerous professors scattered over the 
country whose salary is so small that they are obliged to add to 
it by outside work, or whose services at the college arc so press¬ 
ing that they have no leisure for anything like voluntary laboui 
A little assistance and encouragement to such persons would go 
a great way. Any college would be flattered by having their 
officers thus singled out by the best judges of the eountiy as 
worthy of a sulwidyfrom a society founded to encourage icseaich 
This course is preferable to giving a fond to a college foi educa¬ 
tional purposes, or to found a professorship, as the means for 
education are very great m this country, and there is fir less 
need of mere educational facilities than there is of men engaged 
in purely scientific study. It has often happened that money 
has been raised to found a professorship for a particularly able 
man; after his death a person of inferior ability takrs his place, 
and thus the object of the donor is defeated It is therefore 
better to put the money into the hands of trustees selected (or 
the purpose, ami let them pay the income to those who ire 
known to be worthy to receive it The demands upon the 
fortunes of our wealthy men are constant and numerous, and 
they naturally give to such objefrts ai are within their com;) < - 
hensioD, If they could be made to understand that the -ouuo 
of our prosperity Is science, and that the springs of discovery 
whence flow all the improvements of the day must bi i-epe 
perennial, they would freely give of their substance, ami we 
should soon see the watch-fires of original research kindled over 
the whole country. 

The New York Nautical School-ship Afnuty has spent the 
past whiter in deep-sea research, as m a previous sms jo, and, 
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as before, ha* utilised the opportunities presented in the interest 
of science Captain Giraud surveyed a large portion of the so- 
called volcanic region ” of the Atlantic Ocean, finding the 
water very deep in that vicinity Specimens brought up from 
the bottom appeared to be of undoubted volcanic origin The 
Caseila-Millei; deep sea thermometer was used on one occasion 
at a depth of 2,040 fathoms, two miles north of the equator, in 
longitude 22° 16' west, and indicated a temperature of 35" F., at 
t,000 fathoms 38°, and at the surface 8i°, the air being 8o°. 
touring the voyage fiom the Canary Islands to Rio the tempe¬ 
rature at uniform depths was found to vaiy only about two 

The Iion-Steel Institute conclude their meeting at Willis’s 
Rooms to-day 

Prizes for papers on the “ El van Courses” of Cornwall, are 
offered by Mr J A Phillips, F C S , to the present and former 
pupils of the Miners’ Association of Cornwall and Devon The 
papers and illustrative specimens are to be deposited mth Mr, 
J H Collins, 1- (1 S , H011 Assistant Secretary of the Miners’ 
Association, rolyitchmc Hall, Falmouth, on or before Sept I, 
1873 The author of the best papei will lie entitled to a prize 
(in books, selected by himself) of the value of 5/ A second 
prize, also in books, of the value of 3/1, will be given to the 
author of the paper next in order of merit 

We have received the first numbei of a new American journal, 
Started last month, Thi Sanitarian, edited by Dr A N Bell, 
of New York It aims at presenting the results of tht v.inous 
inquiries which have been, and which hereafter may be made, 
for the pi enervation of health and the expectations of human 
life, so as to make them most advantageous to the public and to 
the medical profession Among the most important ailules is 
one by the editor, on “The New York Quarantine Establish¬ 
ment," which is illustrated with two maps This is preceded by 
one on “Infant Mortality, with suggestions for improving the 
condition of Foundlings j ” and followed by another on “ The 
necessity of Re-Vaccination ” We strongly recommend this ex- 
cellently conducted journal to those interested in sanitary 

Among the rarer and more interesting remains found in the 
mounds of the west of America, are plates of mica cut into 
different shapes, and evidently preserved as objects of great 
rarity and value , and, in the absence of this mineral in the 
Mississippi Valley, the question has frequently arisen whence 
the material could have been del ived A recent communication 
from Prof. W. C K<rr, the Slate Geologist of North Caiolina, 
tends to throw some light on this subject, and to open an inte¬ 
resting chapter in regard to the American prehistoric man The 
work of collecting mica is at present carried on upon the largest 
scale in the high and rugged region between the Black Mountain, 
the Roanoke, and the head waters of the Nolachuchy, principally 
in Mitchell County, North Carolina The legion m question 
has long been known for the existence of numerous open works 
and tunnels, which, at first sight, were supposed to have been 
made in the search for silver or some other valuable metal. 
Prof, Kerr, in his capacity of State Geologist, was led to investi¬ 
gate this question, and very soon found, in every instance, that 
the excavations referred to were much older than the earnest 
discovery of the country by the Spaniards, and that in all cases 
they were found in ledges of coarse granite, which contained 
nothing but large patches of mica Prof Kerr has been satisfied 
for some time that in these mines we have the work of the 
Contemporaries of the mound-builders, and the localities whence 
they derived the mica What use they made of it we cannot 
f ayf! but it i» suggested that it may have served the purpose of 
minors or possibly have been used as windows, as well as for 


ornament. The number and sire of these mines is remarkable, 
some of the open cuts being more than too ft. in diameter, and 
20 ft. or 30 ft in depth, even after the caving in and filling up of, 
centuries of weathering The tunnels often extend Inwards several 
yards, but are said to be too small for a man of ordinary size to 
work m These show distinct marks of the tool mghe granitic 
wall, as if made by a dusti-shaped instrument about an inch 
btoad Numerous plates of mica are found In these tunnels and ex- * 
cavations, some of them trimmed to particular shapes. These facts 
open up a new chapter in the history of the American aborigines, 
illustrating the character of the commerce carried on at a very 
remote period, and showing the magnitude of the operations, 
and the extended period of time over which they must have been 
prosecuted, to enable a people furnished with nothing better than 
wooden and stone tools to produce excavations of so great 
magnitude 

Stnus, a journal of popular astronomy published at Leipzig 
and Vienna, contains, in its fourth number for this year, a lec¬ 
ture by Prof Oppolzer, on “The Imnoitance of Astronomy in 
connection with Ancient History,” the continuation of an article 
on “ Copernicus and his Anmversaiy,” one of a series of articles 
on the “Topography of the Heavens,” the present treating of 
the constellation Gem ini, besides a few notes. 

The additions to the Zoological Society’s Gardens during the 
last week include a Ring necked Parakeet ( Paltiomn torquata) 
from India, presented by Mr W E Johnson , a long-eared 
Owl ( O/us vu/qans) from Europe, presented by Dr Bree j a 
Wood Owl ( Syrntum atuco), presented by Mr H W L Browne j 
a Chinese Hamer ( Cinus ipihnotus) , a grey Eagle Owl ( Bubo 
tiuerius) and a Bosnian’s Potto {PiroJutum potto) from W, 
Africa, a horned I'ragopan (Cmoimi satyia) fiom the Hima¬ 
layas ; a black tailed Hawfinch (Cotiot/irumtts mtlauurus) from 
Japan , two crested Buntings ( IMopAus tuJanukius) ; two red 
eared Bulbuls {/‘vtnonotm /no*ui), and a red-vented Bulbul 
(P fatmoirhotu) from India, a redheaded Bunting (Amberisa 
rutila ), and a ycllow-biowcd Bunting (A ihrysophrys) from 
Japan, a black lanager (Ituhyphonus intlaleuais) from S. 
America, purchased, two Emus (Dromaus nmur-hoUtitnhte) 
from Australia, deposited, a great Kangaroo ( Macropus qtgan* 
ttus), and a Derbian Wallaby (//a/matunts derbianus), born 
m the gardens. 


ON THE HYPOTHESES WHICH LIE AT 
THE HA SEA OF GEOMETRY * 

Plan 0/ Hu Inn situation 

I T is known that geometry assumes, as things given, both the 
notion of space and the first principles of constructions in 
space She gives definitions of them which are merely nominal, 
while the true determinations appear in the form of axioms 
The relation of these assumptions remains consequently in dark¬ 
ness , we neither perceive whether and how far their connection 
u necessary, nor, a pnon, whether it is possible 

From Euclid to Legendre (to name the most famous of modern 
reforming geometers) this darkness was cleared up neither by ma¬ 
thematicians nor by such philosophers as concerned themselves 
with it The reason of this is doubtless that the general notion of 
multiply extended magnitudes (in which space-magnitudes are 
included) remained entirely unworked I have in the first place, 
therefore, set myself the task of constructing the notion of a 
multiply extended magnitude out of general notions of magni¬ 
tude It will follow from this that a multiply extended magni¬ 
tude is capable of different measure-relations, and consequently 
that space is only a particular case of a triply extended magni¬ 
tude. But hence Hows as a necessary consequence that the pro¬ 
positions of geometry cannot be derived from general notions of 
magnitude, but that the properties which distinguish space from 
other conceivable triply extended magnitudes are only to be 

* By Bernhard Riemann. (Translated by Prof W. K. Clifford, from vol. 
mu. of the Gottingen Abhandlungen.) 
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deduced from experience Thus arises the problem, to discover 
the simplest matters of fact from which the measure relations of 
space may he determined; a problem which from the nature 
of the case is not completely determinate, since there may be 
several systems of matters of fact which suffice to determine the 
measure-relations of space—the most important system tor our 
present purpose being that which Euclid has laid down as a 
foundation These matters of fact are—like all matter* of fact— 
not necessary, but only of empirical certainty , they are hypo¬ 
theses. We may therefore Investigate their probability, which 
within the limits of observation is of course very great, and 
inquire about the justice of their extension beyond the limits of 
observation, on the side both of the infinitely great and of the 
infinitely small 

I —Nation oj an n-plv extinded magnitude 

In proceeding to attempt the solution of the fiist of these pro¬ 
blems, the development of the notion of a multiply extended 
magnitude, I think I may the more claim indulgent ertUcism m 
that I am not practiced in sueh undcrUkmgs of a philosophical 
nature wheie the difficulty lies more 111 the notions themselves 
than m the construction , and that bcs.des some very shorl hints 
on the mallei given by Privy Councillor Gauss 111 his second 
memoir on ihquadratie Residues, 111 the “Gottingin t.'dilute 
Anzeige," and m Ins Jubilee-book, and some philosophical re 
searches of Hcrosrt, 1 could make use of no previous labours 

§ I.—Magnitude-notions are only possible where there is .in 
antecedent general notion which admits of different specialisa¬ 
tions Actoiding as there' exists among these specialisation, a 
continuous path from one to another or not, they form a mu 
tuitions or di\c>,U mamfoldne s the individual spec alisations 
are called in the first ease jaunts, in the second ease elements, of 
the manifoldness Notions whose specialisations form a dnm/t 
mamfoldncss are so common that at hast in the cultivated 
languages any things being given if is always possible to find a 
notion m which they arc included (lienee niathcm.aliciuis might 
unhesitatingly found the thiory of di-eiete magnitudes upon the 
postulate that ceitam given things aie to be legardcd as iqmvi 
lent ) On the other hand, so few and far between art the occa¬ 
sions for foiming notions whose specialisations make up a <<>/,- 
turnons mamfoldncss, that the only simple notions whose 
specialisations form a multiply extended manifoldness arc the 
positions of peiteived ob|ccts and colours Moie frequent occa 
eioiin for the creation and development of these notions occur 
first in the higher mathematic 

Definite portions of a manifoldness, distinguished by a mark 
or by a boundary, ate called Quanta J heir compart on with 
regard to quantity is accomplished in (lie case of discrete mag¬ 
nitudes by counting, in the cise of continuous magnitudes liy 
measuring Measure consists in the superposition ot the m igni 
tudes to be compared , it then fore requires a means of using 
one magnitude as the standard for another In the absence of 
this two magnitudes can only lie compiled when one is a part 
of the other, in which case also we can only determine the more 
or le-s and not the how much The researches which can 111 
this case be instituted abo ,t them foim a geneial division of the 
science of magnitude in which migmludes are regarded not as 
existing independently of position and not as expressible 111 
terms of a unit, but as legions in a mamfoldncss Sueh re¬ 
searches have In come a necessity for many parts of mathematics, 
c f , for the treatment of many-valued analytical functions , and 
the want of them is no doubt a chief cause why the celebrated 
theorem of Abel and the achievements of Lagrange, Platf, 
Jacobi for the general theory of differential equations, have so 
long remained unfruitful Out of this general part of the scienci 
Of extended magnitude in which nothing is assumed but what is 
contained m the notion of it, it will suflice for the present pur¬ 
pose to bring into prominence two points j the first of which 
relates to the construction of the notion of a multiply extended 
manifoldness, the second relates to the reduction ol determina 
tions of place in a given manifoldness to deteimmations of 
quantity, and will make clear the true character of an «-fold 
extent. 

. §2 — Ifinthe case ofa notion whose specialisations form a con¬ 
tinuous manifoldness, one passes from a certain specialisation in 
"* definite way to another, the specialisations p issed over lorm a 
•imply extended mamloldness, whose true character is that in it 
a continuous progress, from a point is possible omy on two sides, 
forwards or backwards If one now supposes that this mam- 
foldness in It* turn passes over into another entirely different, 
*&a Sgtin in a definite way, namely so that each point passes 


over into a definite point of the other, then all the specialisa¬ 
tions so obtained form a doubly extendtd manifoldness. In a 
similar manner one obtains a triply extended manifoldness, if 
one imagines a doubly extended one passing over m a definite 
way to another entirely different, and it is easy to see how this 
construction may be continued If one regards the variable 
object instead of the determinable notion of it, this construction 
may be described as a composition of a variability of « +1 
dimensions out of a variability of n dimensions and a variability 
of one dimension 

tj q —I shall now show how conversely one may resolve a 
variability whose region is given into a variability of one dimen¬ 
sion and a variability of fewer dimensions r l o this end let us 
suppose a variable piece of a manifoldiiesi of one dimension- 
reckoned from a fixed origin, that the values of it may be com- 
parable wuh one another—which has for every point of the 
given mamfoldncss a definite valj-, varying continuously with 
the point; or, in other words, let us take a continuous function 
of position within the given mam o'dness, which, moreover, is 
not constant throughout any part o that manifoldness I very 
system of points where the function 1 '5 a constant value, forms 
(hen a continuous manifoldness of levier dimensions than the 
given one These mamloldnesses pass over continuously into 
one another ai the function changes , we may therefore assume 
that out of one of them the others proceed, and speaking gene¬ 
rally this may occur in siivh a w ay that each point passes over 

into a definite point of the othei , the casts of exception (the 

study of which is important) may hire be left unconsidered 
Hereby the deteimmation of position m the given manifoldness 
1- reduced to a determination ot quantity and to a determination 
of jiosition in a mamfoldncss of less dimensions It is now easy 
! to show that tins manifoldness has « - 1 diminsi ns when 
the given mamloldness is ir-ply extended. By repeating then 
tilts operation n times, the determination of position 111 an 
n |>ly extended manifoldness is reduced to 11 determinations 
of quantity, and therefore the determination of position in a 
1 given manifoldness is reduced to a turns numbei of deter- 

I mutations of quantity -o/mt this n posable There arc nnm- 

! toldnesses in which the dcteimmatmn of position retjunes 
not a finite number, hut either an endless series 01 a continuous 
manifoldness of determinations of quantity Such mamloldnesses 
aie, for example, the possible determinations of a function for a 
given region, the possible shapes of a solid figuie, ckc 

11 — A/easttn n/tiltons of whuh <1 manijo/diien of n dimensions 
t\ capable on the nnumptum that tun r ho ., a Uug'h tud, pendent 
of position, and eonseyuintlv that tvo r Inn may h inuisunJ by 
eoery othei. 

Having constructed the notion of a manifoldness of n dimen¬ 
sions, and found that its true charactri consists in the property 
that the determination of jiosition in it may be 1 educed to « 
determinations of magnitude, we come to the second of the 
| problems projiosed above, viz, the study of the measure relations 
ol which such a mamfoldncss is capable, and of the conditions 
which suffice to determine them These measure-relations can 
only be studied in abstract notions of quantity, and their depen¬ 
dence on one another can only be represented by formula; On 
certain assumptions, however, they aie decomjxisable into rela¬ 
tions which, taken separately, are capable of geometric re¬ 
presentation , and thus it becomts possible lo express geome¬ 
trically the calculated results. In this way, to come to solid 
ground, we cannot, it is true, avoid abstract considerations in 
our formultc, but at least the results of calculation may subse¬ 
quently lie presented 111 a geometric form The foundations of 
these two parts of the question are established in the celebrated 
memoir of Gauss—" Disquisitiones generalcs circa superficies 

§ 1.—Measure determinations require that quantity should be 
independent of jiosition, which may happen in various ways 
The hypothesis which first presents ttse f, and which I shall here 
develop, is that according to which the length of lines is in le- 
jiendent of their position, and consequently every line is measur¬ 
able by means of every other. Position-fixing being reduced to 
quantity fixings, and the position of a point m the »-dimensioned 
manifoldness being consequently expressed by means of n 
variables jr t , jr„ jr„ . . a„, the determination of a line comes 

to the giving of these quantities as functions of one variable. 
The problem consists then in establishing a mathemaucsl ex¬ 
pression for the length of a line, and to this end we must con- 
stder the quantities x as expressible in terms of certain units I 
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ihall treat this problem only under certain restrictions, and I shall 
confine myself in the first place to lines in which the ratios of 
the increment* dx of the respective variables vary continu¬ 
ously, We may then conceive these lines broken up into 
elements, within which the ratios of the quantities dx may 
be regarded as constant; and the problem is then i educed 
to establishing for each point a general expression for the 
linear element di starting from that point, an expression 
which will thus contain the quantities x and the quantities 
dx. I shall suppose, secondly, that the length of the 
inear element, to the first order, is unaltered when all the 
points of this element undergo the same infinitesimal dis¬ 
placement, which implies at the same time that if all the quan¬ 
tities dx are increased in the same ratio, the linear element will 
»*ry also in the same ratio On these suppositions, the linear 
element may be any homogeneous function of the first degree of 
the quantities dx, which is unchanged when we change the signs 
of all the dx, and in which the arbitrary constants are continuous 
functions of the quantities x To find the simplest cases, I shall 
seek first an expression for manifoldnesses of » -1 dimensions 
which are everywhere equidistant from the origin of the linear 
element j that is, I shall seek a continuous funriion of position 
whose values distinguish them fiom one another In going 
outwards from the origin, this must either increase in all direc¬ 
tions or decrease mail directions ; I assume that it incieases in 
all directions, and therefore has a minimum at that point If, 
then, the first and second differential coefficients of this function 
are finite, its first differential must vanish, and the second diffe¬ 
rential cannot become negative j I assume that it is always posi¬ 
tive. Thu differential expression, then, of the second order 
remains constant when ds remains constant, and increases in the 
duplicate ratio when the dr, and therefore also «/>, increase in 
the same ratio , it must therefore be ds* multiplied by a con¬ 
stant, and consequently ds is the square root of an always posi¬ 
tive integral homogeneous function of the second order of the 
quantities dx, in which the coefficients are continuous (unction* 
of the quantities x 1- or Space, when the po-ih >n of poults is 
expressed by rectilinear co-ordinates, ds- , Space is 

ihere'ore included m this simplest case 'I he next case m sim- 
p icily includes those mamfoldncsscs in which the I n- element 
msy be expressed as the fourth root of a quaitic diflerentnl ex¬ 
pression The investigation ol this more general kind would 
require no rcallydiflerent principle*, but would lake considerable 
time and throw little new light on thr theory of space, especially 
as the results cannot be gconielrically expressed , I restrnt mj- 
self, therefore, to those manifoldnesses in which the line dement 
is expressed as the square root of a quadric diffeienli.nl expres¬ 
sion. Such an expression we can transform into another similar 
one if we substitute for the « independent variables functions of 
« new independent variables. In this way, however, wc cannot 
transform any expression into any other; since the expression 
contains n ”_ + _! coefficients which are arbitrary functions of 
the independent variables , now by the introduction of new 
variables wc can only sitisfy w conditions, and therefore make 
no more than n of the coefficients equal to given quantities. 
The remaining n —“ - arc then entirely determined by the 
nature of the continuum to be represented, and consequently 
n functions of positions are required for the determina¬ 

tion of Us measure-retations. Manifoldnesses in which, as m 
the Plane and in Space, the line-element may be reduced 
to the form x/ 3 dx*, are therefore only a particular case of the 
manifold nesses to be here investigated ; they require a special 
name, and therefore these manifoldnesses in which the square of 
the fine-element may be expressed as the sum of the squares of 
complete differentials f wifi call flat In order now to review 
the true varttties of all the conunua which may be rcpiescnted 
in the assumed form, it is necesiary to get rid of diffiuilnes 
arising from the mode of representation, which is accomplished 
by choosing the variables m accordance with a certain principle. 

J. 2.1- For this purpose let us imagine that from any given 
point the system of shortest lines going out from it is constructed ; 
the p muon of an arbitrary point may then be determined by the 
, initial direction of the geodesic In which it lies, and by us dis¬ 
tance mea-ured along that line from the origin. It cm therefore 
he expressed m teuns of the ratios dx Q ol the quantities dx in 
tills geodesic, and of the length .r of this line. Let us intro¬ 


duce now instead of the dx a linear functions dx of them, such 
that the Initial value of the square of the line-element shall 
equal the sum of the squares of these expressions, so that the 
independent variable* are now the length s and the ra ios of 
the quantities dx Lastly, take instead of the d * quantities 
x,x t x, x proportional to them, but such that the sum of their 
squares = r. When we introduce these quantities, the square 
of the line-element is 3 dx* for infinitesimal values of the x, but 
the term of next order in it is equal to a homogeneous function 
of the second order of the «—quantities (x, d i a -_r, rf.t-,), 
(x,dx i -x i dx,) an infinitesimal, therefore, of the fourth 
order, so that we obtain a finite quantity on dtvidmg this by the 
square of the infinitesimal triangle, whose vertices are (o, o, o, ), 
(a, a, a, ), {d r„ d d r„ ) This quantity retains the 
same value so long as the r and the dx are included in the same 
binary linear form, or so long as the two geodesics from o to x 
and from o to d \ remain in the same surface-element, it depends 
therefore only on place and direction. It is obviously zero when 
the manifold represented is flat, t e when the squared line- 
element is reducible to S dx*, and may therefore be regarded as 
the measure of the deviation of the manffoldness from flatness at 
the given point m the given surface-direction. Multiplied by 
-} it becomes equal to the quantity which Privy-councillor 
Gauss has called the total curvature of a surface For the 
determination of the measure-relations of a mamfoHness capable 
°f representation in the assumed form we found that u ’i — l 
place functions were necessary, if, therefore, the curvature at 
each point in n' l ~ l surface-directions is given, the measure- 

relations of the continuum may he determined fiom them— 
provided there be no identical relations among these values, 
which in fact, to speak generally, is not the case. In this way 
the measure relations of a mandoldness in which the line e'emeut 
is the square lout of t q indue diflcreniul may be expressed in 
a manner wholly independent of the choice ot independent vari¬ 
ables A method entirely similar may for this putpose be ap¬ 
plied also to the manifo'cinei* in which the line clement has a 
| less simple exprc-siun, et>, the lourtli root of a quartic 
I differential In tins eise the line-element, generally speaking, 
is no longer ledueiUe to the form of the square ro )t of a sum of 
squares, and thciefore the devulion fiom lutncss in the squared 
line element is an infinitesimal of the second older, while in 
those inamloUlncsses it was of the fourth ordei. This properly 
of the last-named conimui may thus be called flatness of the 
smallest parts The most important property of these contmua 
for our present purpose, for whose sake alone they are here in¬ 
vestigated, is that the relation* of the twofold ones may be geo¬ 
metrically represented by surfaces, and of the morefold ones may 
be reduced to those of the surfaces included in them; which now 
requires a short further discussion 
8 3—In the idea of surface-, together wi»h the intrinsic mea¬ 
sure-relations in which only the length ol lines on the surfaces is 
considered, there is always mixed up the position of points lying 
out of the surface We may, however, abstract from extemoi 
relation, if we consider -uch deformations a, leave unaltered the 
length of li'ies—J e if we legard the surface as bent in any Way 
witnout stretching, and treat a 1 surfaces so related to each other 
as equivalent '1 fins, for example, any cyhndric or conical sur¬ 
face counts as equivalent to a plane, since it may be made out of 
one by mere bending, in which the intrinsic measure-relations 
remain, and all theorems about a plane—therefore the whole of 
planimetry—relain their validity On the other hand they 
count as essentially different from the sphere, which can¬ 
not be changed into a plane without stretching. According 
to our previous investigation the intrinsic measure-re'aticni of a 
twofold extent in which the line-element may be expressed as 
the square root of a quidnc diffeienttal, which is the case with 
surface*, are characleiised by the tutal curvature. Nov this 
quantity in the case of surfaces is capable ol a visible interpre¬ 
tation, viz, u is the proJuct of the two curvatures of the surface, 
or multiplied by the area of a small geodesic mingle, it is equal 
to the sphencal excess of the same. The first definition assume* 
the proposition that the product of the two radii of curvature » 
unaltered by mere bending, the second, that in the same 
place the area of a small triangle is proportional to Us spherical 
excess To give an intelligible meaning to the curvature ot an 
, *.fold extent at a given point and in a given surface-direction 
j through it, we must start from the fact that a geodesic proceeding 
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from a point 19 entirely determined when its initial direction is 
given. According to this we obtain a determinate surface if we 
prolong «U the geodesics proceeding from the given point and 
Wing initially in the given surface-direction j this surfsce has at 
the given pfcmt a definite curvature, whuh is also the curvature 
of the «-fold continuum at the given point in the given surface- 
direction. 

§ 4.—Before we make the application to space, some con¬ 
siderations about flat manifoldnesses in general are necessary, 11 
about those in which the square of the line-element is expressible 
os a sum of squares of complete differentials. 

In a flat «-fold extent the total curvature fs zero at all points 
in every direction , it is sufficient, however (according to the 
preceding investigation), for the determination of measure- 
relations, to know that at each point the curvature is zero in 
» —independent surface directions. Manifold nesses whose 
curvature is constantly zero may be treated as a special case 
of those whose curvature is constant The common character 
of these contmua whose curvatuie is constant may be also ex¬ 
pressed thus, that figures may be moved in them without stretch- 
uig For clearly figures could not be arbitrarily shifted and 
turned round in them if the curvature at each point were not 
the same in all directions On the other hand, however, the mta- 


completeness an exposition of the worship of the heavenly 
bodies among different nations, and the extent to which local 
conditions of climate and ethnological differences have influenced 
the character of the adoration offered to the sun and the moon 

and the stars. According to him a true worship of the sun_ 

except in the polar regions—is only to be found on elevated 
plateaux, where the return of the orb of day was welcomed with 
gratitude after the colder night, while in low-lying tropical lands 
the aborigines looked with dread, at the glowing ball of fire 
which each summer seemed to threaten their world with annihi¬ 
lation. We can strongly commend this paper as a most com¬ 
prehensive, although not specially novel exposition of Aryan and 
other mythological systems. —The German engineer, Herr H. 
Kephn, has drawn attention to the mussel-hills (Casqueiros 
sambaquis) of Brazil in the district of the Rio do San Francisco 
do SoL The position of these deposits appears to refute the 
idea of their being mere Kjokkenmodings, while the great 
respect shown by the natives for the dead, and their care to pro- 
vide them proper sepulture, would seem to afford further evidence 
that these elevations which often rise to a height of 50 feet, 
cannot lie due to the hand of man In relerence to the 
above, it may interest our own archeologists to know that Herr 
Walter Kauffman draws attention in the same number to his 
discovery in the neighbourhood of Hull, at a spot known as 


sure-relations of the manifoldness are entirely determined by the 
curvature , they are therefore exactly the same in all directions at 
one point as at another, and consequently the same constructions 
can be made from it whence it follows that m aggregates with 
constant curvature figures may have any arbitral y position given 
them. The measure-relations of these mamfolduesses depend only 
on the value of the curvature, and m relation to the analytic 
expression it may be remarked that if this value is denoted by a, 
the expression for the line element may be written 

§ 5.—The theory of surfaces of constant curvature will serve 
for a geometric illustration It is easy to see that surfaces whose 
curvature is positive may always be rolled on a sphere whose 
radius is unity divided by the square root of the curvature , but 
to review the entire mamfoldness of these surfaces, let one of 
them have the form of a sphere and the rest the form of surfaces 
of revolution touching it at the equator The surfaces with 
greater carvature than this sphere wi.l then touch the sphere in¬ 
ternally, and take a form like the outer portion (from the axis) 
of the surface of a ring, they may be rolled upon zones of 
spheres having less radii, but will go round more than once 
The surfaces with less positive curvature are obtained from 
spheres of larger radii, by cutting out the lime bounded by two 
great half-cirues and bringing the section lines together The 
surlace with curvature zero will be a cylinder standing on the 
equator , the surfaces with negative curvature will touch the 
cylinder externally and be formed like the inner portion (towards 
the axis) of the surface of a ring. If we regard these surfaces as 
locut in quo for surface regions moving iu them, as Space is 
locus iu quo for bodies, the surface regions can be moved in all 
these surfaces without stretching. The surfaces with positive 
curvature can always be so formed that surface regions may also 
be moved arbitrarily about upon them without bending, namely 
(they may be formed) into sphere-surfaces , but not those with 
negative curvature. Besides this independence of surface regions 
from position there is in surfaces of zero curvature also an inde¬ 
pendence of direction from position, which in the former surfaces 
does not exist. 

(To be continued.) 


SCIENTIFIC SERIALS 
Zeitscknfi fur Ethmlogte, No. 6 —The present number gives 
a compendium of useful suggestions, which might advantageously 
be acted on in other countries besides Germany, addressed by 
the Anthropological Society of Berlin to all persons engaged 111 
exploring, or other expeditions to distant regions. In those 
directions for observing and collecting whatever is most adapted 
to extend and rectify our actual knowledge, insormation is given 
W regard to the various races with whom travellers may come la 
contact, and the special geographical, linguistic, social and other 
condimiis, which more particularly require further elucidation. 
—Prof. A. Haitian gives win this number with his habitual 


Castle Hill, near Holdemess, of a burial place belonging, as he 
conjectures, to the transition period between the Stone and 
Bronze ages. Ilerr Kauffman found on the western side of die 
hill, where the ground had been cut for building purposes, a 
fragment of some loam vessel, a compact mass of oyster shells, 
some flint flakes, and a human nb. After carefully removing the 
earth, Herr K discovered at from 4 to 4J feet below the surface 
the vertebra: of another skeleton, and finally collected nearlyall the 
bones of two skeletons, completely enclosed in a mass of oyster 
shells.—Dr A. B Meyer, of Manilla, in the course of a short visit 
in the Philippines, found skulls which presented that peculiar 
appearance of sharpening or filing of the teeth, described by the 
old traveller, Thtfvenot, and the accuracy of which has often been 
called in que-tion Tne Negrito skulls from the Philippines, 
examined by Dr Meyer, also exhibited the artificial flattening 
of the heads noticed by Thevenot —Herr Virchow drew atten¬ 
tion last summer to the fact that occasional deviations present 
themselves from the normal cranial configuration of a race, which 
ought to teach us extreme caution in regarding any single 
specimen as a typical form He was led to make this remark 
by his Observation in the Anntomicil Museum of Copenhagen 
of the skull of Kay Lykke, a man of the noblest Danish descent, 
who had flourished two hundred years ago, and been celebrated 
in his day for bis personal beauiy, his effeminacy, and the sensual 
bias of his disposition Yet the skull of this once elegant, 
accomplished, and self-indulgent courtier of the 17th century, 
belonging to an otherwise brachycephnlic race, is more strikingly 
dolichocephalic and depressed than the Neanderthal head, and 
might readily be supposed to have belonged to an Australian 
savage. The cranial capacity which is given by Professor 
Panum, of Copenhagen, as 1,250 cubic centrm, is, moreover, 
below the amount that is conjecturally assumed for the Nean¬ 
derthal skull. 

The supplement to the vol of the “Zeits f. Ethnologle,” for 
1872, is exclusively occupied with the Linguistic Notes of Dr. 
G. bchwetnfurth, drawn up as the result of his travel in Central 
Africa, and gives numerous vocabularies and specimens of the 
languages of the different tribes who occupy the district of the 
Bahr-el-Ghasal, among whom Dr. Schwemfurth lived more 
than two years. 

Nuovo Gmttale Botanico Itahano, vol. iv. Nos. 1—4, Jan — 
Dec., 1872 The volume for 1872 of this journal, edited by one 
of the most accomplished of Italian botanists, Prof. Caruel, con¬ 
tains evidence of considerable scientific activity in the Peninsula. 
A large space of these four numbers is devoted to cryptogmmic 
botany; we have papers on the mosses of Abyssinia, by De 
Venturi, and of Ceylon and Borneo, by Hampe, on the fungi of 
Parma, by Fassenni; on Diatoms, by Ardissone, and on a new 
classification of cryptogams, proposed by Prof. Cohn. Besides 
several paper* on systematic, descriptive, and geographical 
botany, one of the most interesting on physiological and histo¬ 
logical subjects is bjr Saccardo, on the amvloid corpuscles 
contained within the fovilla of pollen, illustrated by a 
plate. Prof. Caruel contributes a very valuable biographical 
notice of the Italian botanist, Andrea Cesalpino, bom at 
Arezzo in 1519, and a summary of the content* of his great 
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work, “ De Plantw,” published at Florence in 1583, which his 
biographer states to contain the essential features of the classifi¬ 
cation propounded by A L Jussieu two centuries later. 

Artnalen der Che mu uni Pharmacu , February, 1873 The 
number commences with a paper on a new derivative of sulpho- 
carbamic acid, by II Ulasiwetz and J. Kachler The new 
body is obtained by the action of carbonic disulphide on cam¬ 
phor in the pre.eruo of ammonia Measurements of its crystals 
are given The numbers obtained by an analysis agiee well with 
the formula C,, H lfl , N 4 , S, , this is regarded as an ammonia 
salt, a copper compound C,, )!,, If a , b„ C11, has been uhtained, 
but the acid cannot be lsokitcd’from it, as SII, refuses to pre¬ 
cipitate the copper Several other compounds of the body are 
described.—The next paper is a short note by M Bcrthclot on 
the formation of Acetylen by the silent electric discharge 
Messrs R Boettger and 1 heodor Petersen contribute a paper 
on the Nitro-comp iuiids of Anlhrachmon The following bodies 
are described « Mononitroanlhraclunon, a Monamuioinihra- 
chmon, an l a Diaro mthrachmon Nitrate , the behaviour of these 
a bodies with concnitrared sulphuric acid is then desculicd - -On 
the Vanndites ol rhallium, by Thomas Carmlly 1 he author 
describes the method of preparation and properties ol the salts 
in question , this paper has already appeared in the April num¬ 
ber of the Chemical Society’s journal, as also has the next, on 
Ethyl-amyl, by Harry Grmishaw, and Schorlcmmer’s papet on 
the Heptanes from Petroleum—Crystallographic Notice, I by 
C. Klein, is a long paper on the measurement, Acc of crysta.s, 
a contribution to 0111 knowledge of Neurm, by Julius Mauthner , 
“Remarks on my Water Air-pump,” by N Jagn , ami a paper on 
Excretin from Hum in Exciement, by F Hinterbergei The 
authoi has established the formula C 8tl , II w O for this body, and 
has obtained a Hrominatcd deuvative Cj ( „ II J4 , Hr »() 

Bulletin d, fu Si* u'tJ dt (,/tno aphic -The first article in the 
March numbei is by the Abbe Dnrand, formerly a missionary in 
Brazil, on the Solimoe-, the nime given to the Amazon from its 
junction with the Rio Negio upwards, this liemg the name of the 
most powerful tube on its banks The Abbe gives an nccount 
of his journey up the river as far as Peru Ills .article contains 
many valuable I acts as to towns, and people, and products of the 
district through winch he passed The next article is the last of 
Capt Derregagaix’s papers on the South of the Province of 
Oran ; the present one treating of the Geology and Meteorology 
of the district This is followed by a translation of part of 
Col. Yule’s essay 011 the geography of the Oxus prefixed to 
Wood’s “Journey to the hource of the Oxus”—M N de 
Kbaiiikoff contributes a paper on our knowledge of the Khanate 
of Khiva 


SOCIETIES AND ACADEMIES 

London 

Royal Society, April 24 —On the Duiabihty and Preservation 
of Iron Ships, and on Riveted Joints, by Sir William Fairbairn, 
Bart , F R S 

On the employment of Meteorological Statistics 111 deter¬ 
mining the best course for a Ship whose sailing qualities 
are known, by Francis Gallon, F.R S 

Zoological Society, April 29 —Anniversary Meeting — 
Viscount Walden, FRfi, president, in the chair —After some 
piehminary business the report ol the Council was read by the 
Secretary, Mr P L SJater, !• R S It stated that the number 
of ordinary members ot the Society on January 1 last, was 3,05a, 
of Foreign members, 25, and of Corresponding members, 197 
The total income of the Society in 1872 was 26,728/, being 
2,017/. more than that of 1871, and exceeding the income of any 
previous year, except that of the year 1862, when the Inter¬ 
national Exhibition was held. The total expenditure of 1872 
had been 26,900 1 , and a balance of 1,956/ had been earned 
forward for tiie benefit of the current year The assets of the 
Society on December 31, 1872, were calculated at 10,532/, 
While the liabilities were reckoned at 5,490 i The Reserve-fund 
Consisted of a sum of 8,000/ Reduced 3 per Cents The Scien¬ 
tific publications of the Society for 1872 had consisted ol the 
usual volume of “ Proceedings, four parts of" Transactions,” a 
Revised List of the Vrrtcbrated Animal-, now or lately living 
in the Society’s Gardens, and a General Index to the ten years 
of the Society’s “ Proceedings,” from 1861 to 1870. The most 
Important work undertaken m the Society’s Gardens in 1872 had 


been the bridge over the Regent’s Park Canal, intended to connect 
the Society’s new grounds on the north bank, with the present 
Gardens This had been completed in October last at a total cost 
of 1.333/ The new Lodge and Entrance-gates in primrose-hill 
Road had likewise been finished, and the new entrance opened to 
the public for the first time on Faster Monday The total 
number of visitors to the Society's GirJens in 1872 had been 
648,088 being 52,171 more than the corresponding number In 

1871 The greatest numtier of admissions in any one day in 

1872 had been 44,608, which took place on May 20 (Whit 
Monday). The number of animals in the Menagerie on Dec. 31, 
1872, was 2,010 Many of the (accessions during the year had 
consisted of specimens of rare or little known animals, of which 
full particulars arc given. The Report concluded with a long 
list of donors, and their sevenl donations to the Menagerie. 
The Meeting then proceeded to elect the new Members of 
Council and the Officers for the ensuing year, and a ballot 
having been taken it was found that Viscount Walden, F.RS , 
had been elected President, Mr Robert Drum uond, Treasurer, 
and Mr P L Selatcr, F R S , Secretary of tile Society The 
new Members of Council elected were Fiancis Gabon, F.R S,, 
John P Gassiott, Jun , St George Mivart, I' 1< S , George 
Russell, and Richard II S Vyvyan 

Geological Society, Anrtl 9 —His Grace the Duke ol 
Argyll, K T , F R S , president, in the chair 1 he following 
coiivnumcations were read —“ Lakesof the* north-eastern Alps, 
and then beaung on the Glacier-erosion Theory,” by the Rev. 
1 G B mney, 1 * G S. The purpose of this paper was to test, 
by the lakes of the bulzkatnmergut and neighbourhood, the 
theory of the erosion of lake basins by glaciers, which has been 
advanced by Prof Ramsay 1 he authoi premised (l) that an ex¬ 
tensive glacier could not exist without a considerable area to sup. 
port 11 , (2) that under no circumstances could a glacier excavate 
a cliff of consideiable height (say 1,000 fl ) approximately verti¬ 
cal , (!) tint owing to the proximity of the regions, a theory of 
excavation which applied to the Western mid Central Alps ought 
to be applicable also to the Eastern Alps I tr then proceeded 
to examine a number of lake's in detail 1 lie Kontgsec lies in 
a remarkably deep, stcen-sided valley, terminated by a cirque, 
with cliffs full a thousand feet high, and has no large supply area 
behind The Hallstadtersee is similarly situated, lias a cirque at 
the head, and two lateral valk'ys nearly at tight angles to the 
lake, up which arms of it have formerly extended These are 
not likely to have furnished gltcicrs which could have excavated 
the lake , and ibove the nrque there is no large supply area. 
The Gasauthal consists of like-basins separated by valleys of 
rivei-erosion 'lhc buschelsce and Wollgingersee, on the south 
sole of the Schafberg, aie separated by a narrow sharp ridge of 
lulls, incapable of nourishing glaciers large enough to grind 
them out, there are no signs ot glaciers from other directions 
having eroded them The Mond.ec and Attersee (once one 
lake) on the north lie under the steep cliffs of the .Schafberg, 
which could not have nourished a large glacier, and the ndge 
of the Schaflierg is too sharp to admit of the supposition that a 
great glacier, coming from the south, has passed over it to ex¬ 
cavate the lake , yet the Attersee, in a position least favourable 
to glacial action, is the largest and deepest lake in the balzkam- 
inergut Ihe head of the valley in which these lakes lie l* 
reahy among low hills, in the direction of the Austro.Bavarian 
plain The I raunsee was shown to give no evidence in favour 
of .1 theory of glacial erosion. Since then these lakes cither had 
at thur heads pregl.isial cirques (the very existence of which 
was incompatible with much erosive puwer on the part of a 
glacnr), or were beneath sharp and not greatly elevated ridges 
of rock, the author c included that they had not been excavated 
primarily by glaciers He considered a far more probable ex¬ 
planation to be, that the greater lake-basins were parts of ordi¬ 
nary valleys, excavated by rain and rivers, the beds of which had 
undergone disturbances after the valley had assumed approxi¬ 
mately its present contour He showed that the lakes were W 
most cases maintained at their present level by drift, and that, 
while in a region so subject to slight disturbances as the Alps, 
positive evidence for his theory would be almost impossible to 
ob'ain, no lake offered any agnnst it, and one, the Konigsee, 
was very fav mraale to it — “ On the Effects of Glacier-erosion 
m Alpine Valle>s,” by Signor B Gastaldi The author de¬ 
scribed the occurrence in ihe valley of the Lanzo and other 
Mpme valleys, at heights between 2,000 and 3,000 metre* 
(6,700 Riid 10,000 feet), of large cirques, in two of which, in the 
valley Sauze de Cesanne, the bottom was occupied In the autumn 
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by glaciers reduced to their smallest dimensions The author 
noticed the various rocks in which these cirques were cut, and 
expressed his opinion that they are the beds formerly occupied 
by glaciers, <he power of which to excavate even comparatively 
hard rocks, such as felspathic, amphibolite, and chlorite-schists, 
he considered to lie proved The author then referred to the 
mouths of the Alpine valleys opening upon the plain, which he 
described as being generally very narrow in proportion to their 
length, width, and orographies! importance, and he pointed 
out that in the case of the 1 alley of the Stura, at any rate, the 
outlet of the valley has been cut out by the river Tins pecu¬ 
liarity he accounts for by the fact that whilst the calcai eous and 
felspathic rocks are easily disintegrated by atmospheric action, 
certain other rocks, such as the amphibolites, diorites, syenites, 
amphibolite-schists, euphotidcs, serpentines, &c , resist atmo¬ 
spheric denudation , and he indicated the peculiar distribution 
of these rocks in the region under consideration, by reason of 
which portions of them occupied the points which are now the 
mouths of the valleys 

Anthropological Institute, April 22 —Prof Busk, FRS, 
president, m the chair -The following papers were read — 
The Religious Beliefs of the Opbois or Santeux Indians resident 
in Manitoba and at Lake Winnepeg, by A P Reid, M D — 
The predominating Danish aspect of the local nomencla'ure of 
Cleveland, by Rev J C Atkinson -Rock Inscriptions in 1 
Brazil, by John Whitfield —Remarks about the consecration of 
the Serpent as an Emblem but not an Object of Worship among I 
the Intelligent Druids, by James Hutchings 

Entomological Society, April 7 —Prof Westwood, pre¬ 
sident, in the chair —Mr, Champion exhibited specimens of 
Jnio/iuni confttsum and ftinus tuitions, which he had ob¬ 
served in British collections mistaken for T Ustaieum and 
P fur, —Mi Verrall exhibited several new species of Dtf'eta 
belonging to the families An/ubr and S yifhuhr, taken in Britain 
—Mr. McLachlan stated that he hail been informed by Lord 
Wnlsmgham that he had observed Dragon flies in California and 
Texas preyed upon by other large insects which seized them 
whilst flying througli the air The Inner were, no doubt, some 
species of Astlus , but it was the first time he had heard of 
Dragon flies being preyed upon by other insects as they had, 
hitherto, been supposed to lie free from such attacks —Mr F 
Smith made some remarks on a species of Pmtatoma sent from 
Calcutta by Mr Rothney, which was of the same colour as the 
hark of the tree on which it was observed in great numbers — 
Major Parry communicated a paper on the characters of seven 
nondescript Lucanoid Coleoptera, with remarks on ihe genera 
Lissotts, Niguhus, arid hgulut —Mr h redeiick Bates commu¬ 
nicated “ Descriptions of new Genera and species of 71m. 
briomtitt from Australia, New Caledonia, and Norfolk Island ” 
—Mr Muller read some interesting remarks on the habits of the 
Cympdiv, communicated to him m a letter from Mr W F 
BasBett, of Waterburg, U S —Part I of the Transactions for 
1873 was on the table 

Meteorological Society, April 16 —Dr Tripe, president, 
in the chair —A discussion took place on the following ques¬ 
tions which had been submitted to the consideration of the 
Meteorological Conference held at Leipzig in August last — 
No 2. Barometers for Stations of the second order No 4 
Maximum and Minimum Thermometers No. 5 Instruments 
for determining Solar Radiation. No 18 Uniformity 111 Hours 
of Observation. No. 20 Division of the Year for the Calcula¬ 
tion of Mean Results. On question No 2, several spoke in 
favour of aneroids, and several that they weri flot to be trusted; the 
opinion of the meeting was that for hard rough work where the 
aneroid is exposed to low and high pressure it is not suited for 
taking correct observations, and that the Kew barometet is much 
to be preferred. On question No 4 the testimony of the meeting 
was in favour of Phillips’ and Negretti’s maximum thermometer 
On question 5, reference was made to a paper by Rev F W 
Stow, M A., on “ Solar Radiation,” which is printed in the 
Journal of the Society for April 1873 Time would not allow 
of questions 18 and 20 being fully discussed, so they will be 
brought up again at the meeting on May 31. 

Manchester * 

Literary and Philosophical Society, April 15.—R Angus 

Smith,F R S .vice-president, in the chair.—Mr, Francis Nicholson 
exhibited two fine eggs of the golden eagle (Fates chrysattos) taken 
the previous week Irom a nest m the north of Scotland. For¬ 


tunately some of the large landed proprietors both in Scotland 
and Ireland are now preserving this noble bird from persecution 
during the breeding time —A letter was read from Mr William 
Boyd Dawkins, F.R, S , who, as Secretary of the Committee of 
the British Association for carrying on the exploration of the 
Victoria Cave, felt obliged to notice the “ Notes oil Victoria 
Cave,” by Mr W Urockbank, published in the Proceedings, 
March 10, 1873 Mr Dawkins suhmitted that until the work 
of the Committee, to which the cave has been handed over by the 
kindness of the owner, he finished, and the observations, to 
which Mr Brockhank has had no access, be recorded, his notes 
must of necessity be imperfect and 11 ible to error Mr Dawkins 
then calls attention to two matters of fact, in which he shows Mr 
Brockbank’s statement to be entirely unfounded—“On some 
Improvements m Flcctro-Magnetic Induction Machines,” by 
Mr Henry Wilde 

Philadelphia 

Academy of Natural Sciences, October is.—Prof 
Leidy directed attention to the collection of fossils, from 
the vicinity of l'ort Bridger, Wyoming, presented by Dr 
J Van A Carter, Dr Joseph K Corson, USA, and 
himself Some of the fossils were refi rred to a huge pachy¬ 
derm with the name of Uinlalhtnum robrntum [This subject 
has already been several times referred to in Nauire See 
Mr A II Garrod’s letter last week] Prof Leidy further 
called attention to a multitude of chipped stones, which 
he had collected about ten miles north east of Foil Bridget 
Many of the fragments are broken in such a manner that 
it is difficult to be convinced that they are not of artificial 
origin. The materials of the splintered stones consist of jaspers, 
quartzites, some of the softer rocks of the tertiary strata, and 
less frequently of black flint identical in appearance with that of 
the English chalk 

December 3, 1872 —The president, Dr Ruschenberger, m the 
chair.—Jostph Wilcox made remaiks about some glacial 
scorings lately observed by him in St Lawrence Coumy, N Y 

December 10, 1872—Ihe president, Dr Ruschenberger, in 
the chair—Jos Wilcox made the following remarks —Having 
lately visited many mineral localities 111 Canada, I desue lo place 
them on record, as many of them are not mentioned either in 
the “Geological Repoit of Canada,” or in Dana’s “Mineralogy ” 
At the falls of Ottawa River at Grand Calumet Island, black 
mica (phlognpite), pyroxene, hornblende, serpentine, treinolite 
The following localities are all in the Province of Ontario -At 
Arnpnor, Catcile (dog tooth spar) , near Paekcnham, Horn¬ 
blende , in Bathurst, pyroxene, scapohte, sphenc, apatite, peris- 
terite , two miles south-west of Perth, bronze mica (phlogopite), 
having beautiful hexagonal marks on the cleavage planes , near 
j Oily Lake, in North Elmslcy, Apatite, pyroxene, black mica 
| (biotite), zircon, red spinel—chondrolite, in Burgess, apatite, 

I black mica (biotite), near Bob Lake, twenty miles north-west of 
Perth, the best crystals of apatite aie found , near the St Law¬ 
rence River, six miles south-west of Brockvillc, large octahedral 
crystals of iron pyrites, some of them four inches in diameter 
All of these minerals are well crystallized, except Ihe perixterite 
and chondrolite —Prof Leidy directed attention to some fossils 
recently received from Dr J. Van A Carter, of hort Bndger, 
Wyoming They were— Palatxyopt jun 01 , hntacyon ram, 
Cintacyon vorax, and Chamthti pristmus — Remarks on siliu 
ore from Colorado, by George A, Komg 

December 17, 1872 —Dr. J L I.eConte m the chair -Prof, 
Cope made some remarks on the Geology of ^Wyoming, es¬ 
pecially with reference to the age of the coal series of Bitter 
Creek. He said that discovery of the Dinosaur Agat/uwmas 
sylvestns bad settled the question of age, concerning which there 
had been much difference of opinion, in favour of the view that 
they constitute an upper member of the Cretaceous scries. It ap¬ 
peared to the speaker, that the explorations directed by Dr 
Hayden during the past season had contributed largely to our 
knowledge, proving the existence of an intei ruption between the 
cretaceous and tertiary formations less it is true than that 
which exists elsewhere, and similar to that insisted on by 
Clarence King's survey in the region of Bear River and the 
Wahsatch country.—Prof Cope defined a genus of Saurodont 
l'isbea from the Niobrara Cretaceous of Kansan, under the name 
of Ermckthe. He stated that it agreed with Portheus and fib- 
ihyodixtts in the absence of nutritious dental foramina on the 
inner face of the dentary bone, and especially with Pattheus m 
the irregular sizes of the teeth 
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January 7 —Dr Ruschenberger, president, in the chair 
-E Goldsmith described wlmt he considers a new mineral 
winch he names 11auhmnalt, after its first observer, Mr. 
T 6. fiaatwme 'll., mineral has a green colour; the 
hardness is between 1 and 2, and it is micro-crystalline 
l’lie regular forms, which he saw, were short hexagonal 
pyumids, the infinite pyramid (prism), and triangular slender 
pi isms, which may be one sixth sections of the hexagonal 
pi lain Under ordinary circumstances the mineral is dull, but 
wInn observed under power it appears vitreous The streak is 
ugh, green The qualitative chemical examination indt- 
cilcd the oxide, of chromium, non, and magnesium—Prof 
Cope revarked, that, ihrough the kindness of Prof B. F 
Mudge, he had an opportunity of examining additional 
ipeciiuens of the turtle from the cretaceous of Kansas, described 
by him in the Proceedings of the Academy, 1872, p 129 The 
phalanges indicated a large flipper of the type of marine turtles 
They are moie flattened than m the Propluridic so far as the 
latter are known, and are proportionally larger The genus and 
species weie mined Joxochelys latiremtr. 

Paris 

Academy of Sciences, Apnl 21.—M de Quatrefages 
piesident, in the chair —The following papers were read.—A 
final answer to M Secclu, by M Faye M. Faye cdled atten¬ 
tion to the fact that Father Secchi has accused him of insinu¬ 
ating that his drawings of the spots are not authentic, which 
insinuation also applies to the drawings of Carrington and 
Father Tacthme This he showed was not the case, his state¬ 
ment that photographs, and not drawings, were required, being 
perfectly obvious as regards its signification. He then pro¬ 
ceeded to answer Secchi s statements as to eruptions projecting 
the erupted matter towards a common centre, and asked how it 
seas that the-e masses cooled during a passage which lasted 
often but a day or two, or even a few hours, could produce 
spots which lasted for months lie then answered several other 
objections, and called attention to Respighi’s observations of the 
chromosphcic, the earliest, as they arc the best yet executed, 
as fully bearing out Ins theory.--On the condensation of 
Carbonic Oxide and Hydrogen, and of Nitrogen and Hydrogen, 
by the silent electric discharge, by MM P and A Ihenard 
The authors had noticed that the prolocarbtdc of hydrogen and 
carbonic anhydride, which, under the silent discharge condensed 
to a liquid, were doubled in volume and converted into carbonic 
oxide and hydrogen by the spark they therefore sought to 
recombine the two latter gases by the discharge , in this they 
succeeded, and the action was more rapid lhan with the first 
They al 0 succeeded in producing ammonia from three volumes 
of hydiogen and one of nitrogen when treated in the same 
way, the action was most rapid when an acid was present to 
absorb the N 1I 3 as fast as it was formed — On the physical 
and political history of Chili, by M Gay, was a sketch 
of a work by the aulhor m Spanish consisting of thirty 
volumes —On the qualities necessary to the springs required 
for the supply of water to Paris by M Belgrand —M. Ley- 
mcne was then elected correspondent of the Mmcralogical 
Section in place of the late M. Haulinger, and M Dldion 
correspondent of the Mechanical section in place of the late 
Canon Moseley —On a spectral illuminator, by M F. P Le 
Roux, described a new method of obtaining monochromatic 
illumination —On the action of electricity on flames by M. 
Neyreneuf.—On the application of the curves des debits to the 
study of the laws of rivers and to the effects produced by a 
multiple system of reservous byM de Graeff — Observations on 
Phylloxera vastatnx, by M Maxime Cornu—A decree from the 
President of the Republic was received authorising the Academy 
to receive a legacy of 40,000 francs, left to « by the late 
Marshal Vaillant —On the interference fringes observed in the 
case of Sirius and several other stars when large telescopes are 
employed, a consequence of ihe relative angular diameter of 
the stars in question, by M. Stiphan. The author hopes, by 
means of leitain observations, to obta n an approximate 
measurement of the diame er of Sinus.—On the comparison of 
electiical machines, byM Mascatt—Remarks onthe resistance of 
galvanometers, by M J Reynaud —On the condensed discharge 
ef the induction spark, by M Th. du Moncel —Researches on the 

chloride bromide and iodide of tnchloracetyl, by M H GaL_ 

On the action of sodic sulphide on glycerin, by M F. Schlagden- 
hauffeu,—On a volumetric method of estimating oxygen w 
hydric peroxide and other liquids, by M. F. Hamel ; this is on 
pr pil'd 1 1* n 0/ the d engagement of oxygen from the above 


body, by means of potassic permanganate. The gat liberated and 
the permanganate used form the data necessary Tor the prepara¬ 
tion of standard permanganate solution, where the oxygen 
liberated per c c. of reagent used is known, On thf properties 
and composition of a cellular tissue which extends throughout the 
organism of the vertebraU, by M. A. Muntz.—Discovery of a 
new human skeleton of the paleolithic period lit the caverns 
of Baousse Roussc, by M E. Riviere —On the influence of 
various coloured rays on the spectrum of chlorophyll, by M. J. 
Chautard —A note on Ihe habits of “ Lombncs," by M. £. 
Robert 
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*A VOICE FROM CAMBRIDGE 

I T is known to all the world that science is all but dead 
in England. By science, of course, we mean that 
searching after new knowledge which is its own reward, 
a thing about as different as a thing can be from that 
other kind of science, which is now not only fashionable, 
but splendidly lucrative—that “science” which Mr. 
Gladstone and Mr. Lowe always appeal to with so much 
pride at the annual dinner of the Civil Engineers—and 
that other “ science" prepared for Jury consumption and 
the like. 

It is also known that science is perhaps deadest of all 
at our Universities. Let any one compare Cambridge, for 
instance, with any German university; nay, with even some 
provincial offshoots of the University m France. Intheone 
case he will find a wealth of things that are not scientific, 
and not a laboratory to work in ; in the other he will find 
science taking its proper place m the university teaching, 
and, in three cases out of four, men working in various 
properly appointed laboratories, which mea are known 
by their works all over the world. 

This, then, is the present position of Cambridge after a 
long self-administration of the enormous funds which 
have been so long accumulating there for the advance¬ 
ment of learning. Cambridge no longer holds the place 
which is hers by right in the van of English science, her 
workers are few, and to those few she is careful to afford 
no opportunity of work, such as it is the pride of scho¬ 
lastic bodies in other countries to provide for the men 
who bring the only lasting honour to a university. 

We have in what has gone before instanced Cambridge 
specially, as we have to refer to a step which has been 
recently taken there ; but if the state of things is to be 
condemned at Cambridge, it must be admitted that it is 
only too recently that an attempt has been made to 
correct, in one direction, a similar state of things at Oxford. 

What then do the Universities do > They perform the 
functions, for too many of their students, of first-grade 
schools merely, and that in a manner about which opinions 
are divided; and superadded to these is an enormous 
examining engine, on the most approved Chinese model, 
always at work, and then there are fellowships. 

Now the readers of Nature do not need to be in¬ 
formed that at the present moment there are two Royal 
Commissions inquiring into matters connected with the 
Universities, and that not long ago, at a meeting at 
the Freemasons’ Tavern, the actual absence of mature 
study and research at the Universities, the lack of oppor¬ 
tunities and buildings for scientific puposes, the apothe¬ 
osis of the examining system, and the wanton waste of 
funds in fellowships, were unhesitatingly condemned by 
some of the most distinguished men in the country, 
many of them residents in the Universities. 

Within the last week a memorial has been presented to 
the Prime Minister by persons engaged in University 
education at Cambridge, which on one of the points 
above referred to contains a most important expression 
of opinion; but we had better give the memorial in ex- 
tenso 

No. 184— Vol, vnt. 


[Memorial.] 

“ We, the undersigned, being resident Fello vs of Col¬ 
leges and other resident members of the University of 
Cambridge engaged in educational work or holding offices 
in the University or the Colleges, thinking it of the 
greatest importance that the Universities should retain the 
position which they occupy as the centres of the highest 
education, are of opinion thit the following reforms would 
increase the educational effitiency of the University, and 
at the same time promote the advancement of science and 
learning. 

“ 1 No Fellowship should be tenable for life, except 
only when the original tenure is extended m considera¬ 
tion of services rendered to education, learning, or science, 
actively and directly, in connection with the Universityor 
the Colleges. 

“ 2. A permanent professional career should be as far ns 
possible secured to resident educators and students, 
whether married or not 

“ 3. Provision should be made for the association of the 
Colleges, or of some of them, for educational purposes, so 
as to secure more efficient teaching, and to allow to the 
teachers more leisure for private study 

“ 5. The pecuniary and other relations existing between 
the University and Colleges should be revised, and, if 
necessary, a representa'ive Board of University Finance 
should be organised 

“ We are of opinion that a scheme may be framed which 
shall deat with these questions in such a manner as to 
promote simultaneously the interests of education and of 
learning, and that any scheme by which those interests 
should be dissociated would be injurious to both ” 

This memorial reflects great credit upon the two out 
of seventeen heads of Colleges, and the majority of 
Professors, Tutors, Assistant-Tutors, and Scholars who 
have signed it. The only wonder is that some action 
to remedy a state of things which has been considered 
a scandal by many, both m and out of the University, 
who have had the best opportunity of studying it, 
should not have been taken before. But we think 
the memorial fails in one point, and we believe that 
Mr. Gladstone has hit the blot, for his carefully worded 
reply reads to us most ominous. "The time has 
scarcely arrived for bringing into a working shape 
proposals for extending and invigorating the action 
of the Universities and Colleges in connection with the 
more effective application of their great endowments ” 
We see in the memorial too much reference to teaching, 
and too little to the advancement of learning. 

Surely if the funds accumulated at our great Universi¬ 
ties are to be merely applied to teaching_purposes, the 
Government has the best possible argument for instantly 
requiring a very large proportion of the “great endow 
meats ” to be handed over, in order to endow other teach¬ 
ing bodies at present crippled for want of funds, and to 
create other teaching centres where now no teaching 
exists. 

Might not the memorialists have taken a higher line, in 
which they would have been supported by all the culture 
of the country ?, Might they not have pointed out that the 
universities were once the seats of learning, and that the 
fact that they are now merely seats of teaching has arisen 
from a misapplication of the “great endowments” to 
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which Mr. Gladstone refers ? Why should not the men 
of Cambridge say boldly that they wish their University 
to become again m the present what it was in the past ? 
No government would dare to cripple such a noble work. 
As representing the then range of knowledge, and as 
seats of research centuries ago, our universities were un¬ 
equalled ; at,'present in both these respects they are 
ridiculous. 


COUES’ AMERICAN BIRDS 

Key to North American Birds. By Elliott Coues, M.D. 

(Salem, U.S.) 

HIS by no means small volume lsjintended to give a 
concise account of every species of living and fossil 
bird at present known from the continent north of the 
Mexican and United States boundary. The reputation 
of the author, who is so well known by his works on the 
sea-birds, and for the anatomy of the‘loon, cannot but'be 
increased by this production, which illustrates on eve^y 
page the extent of his general information, and the sound¬ 
ness of his judgment. The subject'is treated m a manner 
rather different from that usually adopted by systematic 
ornithologists ; less stress is laid on specific peculiarities, 
and more on the elucidation of the characteristics of the 
genera, families, and orders. There is a freshness and 
boldness in the manner in which the facts arc handled, 
which will be extremely acceptable to those who look 
upon ornithology as a branch of natural history rather 
than an all-absorbing study of itself. We know of no 
work of the sue which gives such a fair and reliable de¬ 
scription of the reasons that have led to the limitation of 
the ranges of the larger divisions which now obtain, and 
their inefficiency is in many cases rendered but too 
evident. The introduction, occupying nearly seventy 
pages, incorporates much of the work of the illustrious 
Nitzsch, which is dally becoming more fulty appreciated, 
though neglected so long. We are surprised to find that 
the labours of Mr, Macgillivray have not been here done 
equal justice to, for there oannot be a doubt that the 
peculiarities of the viscera are of as great importance in 
the classification of birds, and yet they are scarcely men¬ 
tioned , in one instance we find it incorrectly stated that 
the cseca of the Catkartidee are very small, the term mast 
be here understood in its extreme sense, as they are 
absent altogether. 

The descriptions of the genera are clear and concise ; 
many of the peculiarities of the beak and primaries 
especially, are made more evident by the liberal intro¬ 
duction of excellent line drawings, as in the account of the 
genus Vireo, which is discussed much in detail; and m most 
cases a picture of the whole bird, or the head, is given. 
A key is appended for discovering the genera with facility, 
constructed on the same principle as those employed by 
botanists. The paucity of the avian fauna in the region 
discussed, m comparison to that of the Southern Con¬ 
tinent, is made most manifest, and the few stragglers 
which have thence made their way north, serve well as 
illustrations of the classes which, were it not for them, 
would Hot find a place in a work on North American 
Birds. 


FLAMMARION'S ATMOSPHERE 
The A tmosphere. Translat ed from the F rench of Camille 
Flammarion, edited by James Glaisher, F.R.S., &c. 
(London . Sampson Low and Co, 1873.) * 

N some respects the volume before us may be consi¬ 
dered as the sequel to its equally sumptuous companion 
“The Forces of Nature." For the ordinary reader must 
have some acquaintance with physics intelligently to 
follow the disentanglement of the various forms of energy 
—the mingled play of which give rise to the phenomena of 
meteorology Nevertheless, M. Flammarion writes so 
lucidly and pleasantly, that a totally unscientific person 
can read this work with enjoyment and instruction. On 
the other hand it contains much that will be of interest 
to the man of science, as well as to the mere dilettante. 

The scope of the work is stated in the editor’s preface. 
11 treats of the form, dimensions, and movements of the 
earth, and of the influence exerted on meteorology by the 
physical conformation of our globe, of the figure, height, 
colour, weight, and chemical components of the atmo¬ 
sphere ; of the meteorological phenomena induced by the 
action of light, and the optical appearances which objects 
present as seen through different atmospheric strata j of 



the phenomena connected with heat, wind, clouds, rain, 
electricity; and also of the laws of climate. These subj'ects 
are illustrated by ten admirable chromo-lithographs, and 
upwards of eighty woodcuts, but many of these latter 
we observe have already done duty in other French 
t realises The coloured illustrations are quite works of 
art , especially noteworthy are the representations of a 
sunset, of sunrise as seen from the Righi, and of a 
solar and a lunar rainbow. Science has more often given 
than received aid from art, but the pages of this book 
show how much service art can render to science. The 
printing is remarkably well executed 
The translation has been done by Mr. E. B. Pitman, 
and the task has been well discharged. The value of the 
original work is considerably increased by the careful 
revision it has received from Mr. Glaisher, and the addi¬ 
tions by him of many useful foot-notes. The tendency 
of M Flammarion, like other popular French writers, to 
run into grandiloquent language, has been in general sup¬ 
pressed ; though still a few cases remain that might welf 
have been pruned. 
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j One of the important features in this book is the 
| frequent graphic delineation of meteorological data Take 

■ for example the representation of the decreasing rainfall 
in passing from tropical to polar regions 
In a similar manner is shown the increase of rain, 
according to altitude, but in this there is evidently a 
mistake in one of the figures. Following this woodcut is 
the representation of the comparative depths of rainfall at 
noticeable spots. Towering over the whole is the rainfall 
at the mountain station of Cherra-Poejen m India, where 
upwards of 50 feet of rain annually descend during the 
seven months of the rainy season 
The engravings of different forms of hailstones aie ! 


interesting. Here are some that fell on different occasions 
At the four corners are represented hailstones that fel 
at Auxerre, on July 39, 1871 The small drawings are o 
the more usual form of hailstones The two stones m the 
centre are taken from drawings exhibited to the Academy 
of Sciences at St Petersburg!!, in September 1863 
These stones were ellipsoidal in shape; their surface 
when examined through a lens “ had the aspect of six- 
i fronted pyramids, and a section of the interior revealed 
' the existence of a hexagonal network of meshes," which 
, is here represented on an enlarged scale The fact of the 
crystalline structure of ice palpably occurring in hail¬ 
stones, is a most interesting observation. Mere pressure 



of adjacent hailstones, like the piesSiire of soap-bubbles 
in a dish, would hardly produce such definite and regular 
hexagons. 

As indicative of the labour Mr. Glaisher has bestowed 
on this work, we notice that all measurements are given n 
English equivalents, centigrade degrees are converted to 
Fahrenheit, Paris observations are replaced by data from 
Greenwich, and appropriate condensation and excision 
has reduced by onc-half the unwieldy size of the original 
work. 

Notfcfthttindlng this evident care, several blemishes 


hive escaped editorial revision. For example, the nue/tl 
of sound is given as the explanation of the ease with 
which sounds are heard m a balloon. 

On p. 195 it is stated that “ The sun’s rays, after 
having traversed either the air, a pane of glass, 01 
| tiny transparent body, lose the faculty of retreating 
through the same transparent body to return towards 
celestial space ” No reference is here made to diather¬ 
mic bodies, such as rock-salt, concerning which this state¬ 
ment is wholly Incorrect; and even as regards the most 
athermic substances, such as alum or water, a considerable 
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percentage of the sun’s rays (its luminous portion, for 
example) would be re-transmitted. To explain electrical 
phenomena, M. Flammanon remarks, “ 11 is admitted, first, 
that electricity is a subtle fluid capable of being amassed, 
condensed, and rarefied, &c.,” and on p 493 i “ The Saint 
Elmo fires are a slow manifestation of electricity, a quiet 
outflow, like that of the hydrogen in a gas-burner.” At* 
the present day we hardly expected to find so material a 
conception of electricity put forth, unguarded by a restric¬ 
tion of the fluid theory being merely a convenient hy¬ 
pothesis whereby electrical effects can be represented to 
the mind. And what evidence has M Flammanon for 
his unqualified assertion on p. 427, that “ the globe is one 
vast reservoir for this subtle fluid [electricity], which exists 
in all the wot Ids appet taming to our system, and of which 
the radiating fans is t/i the sun itself. ... Its palptta- 
Iton t sustain the life of the unmet se /M 

We have noticed a few other passages that have es¬ 
caped the editoi’s attention in the present edition The 
author speaks of a mist in the Grotto del Cane as “com¬ 
posed of carbonic acid gas, which is colouted by a small 
quantity of aqueous vapour ’ This is difficult to under¬ 
stand, the vapour being as invisible as the gas itself. We 
did not know it was necessary to use a “ preparation of 
‘Joseph’s paper,’”steeped m a solution of staicli and 
potasne iodide, in order to detect ozone. I11 describing the 
discovery of oxygen and the chemical composition of the air, 
Lavoisier is theonlyname mentioned It is not unlikely that 
a French writer should forget Priestley and Scheele, but 
the English editor ought h irdly to have overlooked their 
names. We think also that a table of the analysis of air 
obtained from different parts of the globe should have 
been supplied. All that is given Is one comparatively 
rough determination, namely, that 100 parts of air con¬ 
tain 23 of oxygen and 77 of nitrogen by weight This is 
termed “ an analysis made with every conceivable pre¬ 
caution ” A large part of this same chapter is devoted to 
impurities present m the atmosphere, but Dr Angus 
Smith’s classical researches are not refened to, nor even 
is his name mentioned. And this reminds us that the 
volume is incomplete without an index, which it ought 
to possess. 

Wc should like also to have seen some attempt at a 
collation of meteorological phenomena Meteorologists 
m general seem to have their eyes so close to their special 
observations, that they accumulate a vast mass of figures 
without “ hunting for a cycle,” which has been asserted to 
be their first duty There certainly appears to be some 
traces of an eleven-yearly cycle in the recurring period of 
extremely hot summers and cold winters from 1793 to the 
piesent time, cited by M. Flammanon My collecting and 
tabulating those figures (given in chapters 4 and 5 of the 
third book), it becomes evident that extreme winters have 
immediately preceded or followed very hot summers! 
As the dates stand, they go alternately before and after, 
but this, no doubt, is but an accidental coincidence 

In spite of the slight defects we have pointed out, 
almost inseparable from a work dealing with such a 
variety of subjects, we can nevertheless endorse the opi¬ 
nion of the editor that the volume “ will be found to be 
readable, popular, and accurate, and it covers ground not 
occupied by any one work in our language.” 

W. F. Barrett 


OUR BOOK SHELF 

Mensuration of Lines, Surfaces, and Volumes. By 
D. Munn, F.R.S E. (132 pp. “ Chambers’s Educational 
Course.”) 

This little woik presupposes that the student has some 
knowledge of algebra and geometry, and we agree with 
the author that “ it is not until a pupil has acquired this 
knowledge that he can take up the subject with any 
degree of intelligence or derive any educational advantage 
from its study.” The number of propositions (59) is not 
too great, great judgment 13 displayed in the selection of 
the properties elucidated j the proofs are concise and 
clear, and are followed up by more than 350 examples, 
which appear to be clearly drawn up and to be well suited 
to test the student’s acquaintance with the text. The 
book-work is accurately printed, the most important 
mistakes being p. 41, line 23, p 91, lines 23, 24, and 
p. 110, line 22, but these are easily corrected. The work 
13 one of a senes, and the references throughout arc to 
the edition of Euclid brought out by the same publishers; 
this reference to Euclid may appear objectionable in the 
eyes of some readers, but it is an objection easily got over 
in the case of those students for whom the work is in¬ 
tended. 

Geological Stories A scries of autobiographies in chrono¬ 
logical order By J. E. Taylor, F.G.S. (London . 
Hardwicke, 1873.) 

The mere form into which Mr Taylor has thrown his 
work—that of making a characteristic specimen front 
each geological formation tell its own story—has not, we 
think, added anything to its attractiveness , on the con¬ 
trary, it will be apt to give many readers an uncomfortable 
feeling of unreality, and seems to us to have often cramped 
the author’s freedom of description. We do not object 
to the autobiographical form m the abstract, but we 
think the direct form would have been more suited 
to Mr. Taylor’s mental make. Notwithstanding this little 
diawback, Mr. Taylor tells the “old, old story,” on the 
whole, in a manner well calculated to interest general 
readers, and send them to works where they may get the 
outline here given filled up Anyone who reads this book 
carefully, will have a very fair notion indeed of what the 
best geologists think has been the earth’s geological 
history Mr. Taylor has of course wisely avoided enter¬ 
ing upon disputed points, though one cannot but see that 
he has a comprehensive and very thorough knowledge of 
his subject. The illustrations are plentiful, though many 
of them seem well worn On the whole the work is one we 
would recommend to be put into the hands of anyone 
who needs to be enticed into a knowledge of geology. 
“ Stories ” of this class are becoming more and more com¬ 
mon every year. Not that we think or desire that they 
should ever supersede “ stories ” of another kind ; but we 
take it as one of the most significant signs of the permea¬ 
tion of culture through society, that books of this class 
find a remunerative public. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by h.s correspondents. No notice is taken of anonymous 
communications .] 

Originators of Glacial Theoiies 
The writer ofa notice of TyndaU’s“Forms of Water” (Nature, 
vol vu p. 400) blames Tyndall for having levived in a popular 
work the Forbes-Rendu controversy, and lor calling attention to 
the claims of Agassiz and Guyot. 

It seems rather curious thst the attempt to give credit to 
scientific investigators for the share they may have had in the 
development of a great theory should be the occasion of fault¬ 
finding No property is as subtle as scientific property, and 
the care Tyndall has bestowed upon the historical facts bearing 
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on the glacial theoiy in his various writings on glaciers, is in 
marked contrast to the ignorance of the true state of the case 
usually displayed by English authors, who ascribe to Forbes the 
sole crediwof all recent progress in the glacial theory 

Forbes’s work commenced in 1841 , it was in that year that 
he made his memorable visit to the Glacier of the Aar, and there 
found Agassu, who had at that time already spent five summers 
m the study of glaciers, and published in 1840 the preliminary 
part of the investigations carried on by himself and his com¬ 
panions (•‘Etude', sur les Glaciers”; 

Agaisiz with hts usual freedom in dealing with Ins associates, 
which has so often made him appear as following the lead of his 

n ils, freely Imparted to Forbes all he had seen, and certainly 
no idea that the hospitality so freely proffered would b- 
returned by the proceedings of Forbes, who appropriated what 
be could, and misrepresented the natuieofhis intercourse with 
Agassu while lus guest on the Glacer of the Aar 

l'o Tyndall we owe a thorough sifting of the claims of each 
investigator on the subject, and however unpalatable it miy be 
to national prejudices that the name of Forbe, should play a 
secondary part in these investigations by ihc side of those of 
Venet/ and Charpentier, Rendu and Agassiz, the fact remains 
the same, and every fair-minded inve'tigntor will thank Tyndall 
for what he has done Aw \ Ar.sssi/ 

Cambridge, Mass, April 15 


Scientific Endowments and Bequests 
In the article on scientific endowments and beqiiestsm Na rum 
for April 24, there is a statement, in reference to the Tuntty 
Natural Science Fellowship, which perliajis requires a little 
correction. 

Although there can be no doubt that the proposed new scheme 
for the selection of a fellow is in every way better than the old 
system of selection by routine examination, it i> hardly right to 
speak of the election of a Natural Science Fellow, which took 
place in October 1870, as an “unsuccessful experiment ” 

It is ctrtainly much to be regretted that circumstances have 
prevented the gentleman then chosen (ram strengthening the 
staff of scientific workers and teachers at CambriJge , but it is 
equally certain, that no system of selection that could possibly 
he desired, would have resulted in the election of a man possessed 
at once of more promising scientific abilities, and of a more 
genuine love for science 

The writer of the article seems to think that the examiners on 
that occasion were in search of what he is pleased to call a 
“ genuine zoologist, ” there is no doubt that there was then as 
there is now, a striking absence of young men of ability, devoting 
themselves to zoology , but though the college hail announced 
a preference for a physiologist, yet the examiners were em¬ 
powered to recommend either a zoologist, or one following any 
other branch of natural science F M iiai 1 our 

Trinity College, Cambridge, April 20 


Permanent and Temporary Variation of Colour 
in Fish 

One or two episodes m the annals of the Brighton Aquarium 
for the week just ended deserve a passing note 
Among the Plaice, Pleuronectts plattssa, added to the general 
collection, is one remarkable example, having the pos¬ 
terior half of its under surfnee, usually white, coloured 
and spotted as brilliantly as the upper one, the line of 
demarcation between these two coiouraegaiii, though sinuous, 
is most abrupt, there being no shading through from one to the 
other as might have been anticipated This specimen may be 
turned to good account by advocates of the Darwinian theory, us 
affording a remarkable instance of the occasional tendency of a 
specially modified type to revert to its primeval state—the i’leuro- 
nectidse being derived from ancestors originally possessing bilateral 
syraraeiry, and an equal degree of coloration on each side 
As the spawning season advances, many of the fish, and more 
especially certain of the Acanthopterygian order, undergo various 
important modifications m both their habits and appearance. 
During the last week or so, many of the larger example* of the 
Black Bream, or Old Wife (Cantkarus Iintatus), exhibited in 
tank 4 on the north side of the Western corridor, have afforded 
a striking illustration of these phenomena. Hitherto their 
prevailing tint haa been a delicate tdvery blue, varied by irregular 
longitudinal line* of pale yellow, a hue scarcely in harmony with 


the name by which they are most popularly known These light 
colours have now disappeared, or rather become absorbed, in a 
prevailing shade of deep leaden black, which, while deepest on 
the back, spreads itself over the whole surface of the fish with 
the exception of a few transverse lighter bands in the region of 
the abdomen The males in particular are most conspicuous for 
this change, and these rc'iring from the remainder of the shoal, 
select certain separate and prescribed areas at the bottom of the 
tank, where they commence excavating considerable hollows in 
the sand or shingle, by the rapid and powerful action of the tail 
and lower jiortion of their body A depression of suitable size 
having been produced, each male now mounts vigilant guard 
over nis respective hollow, and vigorously attacks and drives 
away any other fi-h of the same sex that ventures to trespass 
within the migic circle he has appropriated to himself Towards 
bis companions of the opposite sex his conduct is far different , 
many of the Utter are now distended with spawn, and these he 
endeavours by all the means in his power to lure singly 
to his piepared hollow, now discovered to be a true nest or 
spawning bed, and there to deposit the myriad ova with 
which they arc laden, which he then protects and guards with 
the greatest care Whether the aggregated produce of 
a large number of females is thus consigned to one bed, an d 
whether the ova are guarded by the male until the young fish 
make their appearance, are points which, while awaiting con¬ 
firmation, may be almo,t confidently inferred, reason.ng from 
the very analogous nest-forming habits of the Gasttroslei,Lr or 
Stickleback family, already so familiar to every naturalist The 
male of the Lump fish (Cyclopterus lumpus ) is said to watch 
over the spawn of the female in a very similar manner, and at 
the partlculai time of the year, early spring, when it is deposited, 
assumes the most lively tints of red and blue, which disappear 
again after bis paternal duties have been discharged, and are not 
retained through life as has been formerly supposed. O11 this 
lioint we have direct evidence from specimens confined within 
the aquarium walls For yet another instance of Chang* of 
co'our tn the male fish, associated with its nest-formmg habit, 
in the same Acanthopterygian order, I am indebted to a recent 
visit to the aquarium at the Crystal l’alace, where Mr Loyd 
directed my attention to a male example of the Cuckoo Wrasse 
(Lairus mixtus), which had formed a deep hollow m the sand of 
us tank, and was endeavouring m the most persuasive manner to 
induce a female of the same snecies to share it until him, swim¬ 
ming backwards and forwards between her and the completed 
nest, and plainly exhibiting the greatest anxiety for her to 
follow The normal brilliancy of this fish was supplemented by 
a light opaque patch that extended over a considerable portion 
of the back of his head and shoulders, while the tints of the 
remaining portion of the body were more than ordinarily 
deepened. 

W Savilif Keni 


On Approach caused by Velocity and Resulting in 
Vibration 

Prof J. Ci.irk-Makweli , in his recent paper on "Action 
at a Distance,” has brought under notice again the experiments 
of Prof Guthrie “On Approach caused by Vibration, ,f and has 
so well summarised in popular language the facts investigated 
and the conclusions arrived at, that fitting opportunity appears 
to present itself to me for calling the attention ol the scientific 
world to phenomena closely allied to those under review although 
more complex in their manifestation, since in these velocity is 
independent of, yet initiates vibration That they have not been 
refeired to m the experiments either by Prof Guthrie, Challis, 
and others who have taken part m the discussion is probably to 
be accounted for m the unfortunate although convenient habit 
indulged in by experimentalists of using the tuning fork as the 
agent for demonstration 

The following passage from Prof J. Clerk-Maxwell’s paper 
alluded to wtll best introduce my own observation's Here is a 
kind of attraction with which Prof Guthrie made us familiar. 
A disc is set m vibration and is then brought near a light sus¬ 
pended body which immediately begins to move towards the 
disc S3 if di awn towards it by an invisible cord. What is this 
cord ? Sir W, Thomson has pointed out, that m a moving fluid 
the pressure is least where the velocity is greatest. The velocity 
of the vibratOiy motion of the air is greatest near the disc 
Hence the pressure of the air on the suspended body is less on 
the side nearest the disc than on the opposite side; the body 
yields to the greater pressure and moves towards the disc The 
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(11 m therefore doe* not act where it is not It sets the air next 
it in motion by pushing it, this motion is communicated to more 
sad more distant portions of the air in turn and thus the pres- 
litres OB opposite sides of the suspended body are rendered 
unequal, and it mores toward the disc in consequence of the 
txcess of pressure. The force is therefore a force of the old 
reboot, si case of w a ttrgo , a shove from behind. 1 ' 

It has been customary with me for several years, when occa¬ 
sion invited it, to demonstrate to my musical friends the physical 
action existing in the sounding organ-pipe, to show them (taking 
up a chance wood-shaving lying on the floor of the workshop or 
a strip of tissue paper) that, heterodox though the teaching be, 

1 he stream of air at the mouth of the organ-pipe constitutes a 
free-reed—visibly before them the film like wood-shaving is 
drawn into the motion of the an, and the beautiful curve of the 
reed’s swing displays itself beyond dispute , then to show them 
that the air-moulded longue obeys every law of the free lecd, 
has its own definite rate of vibration, that the cuirent is so 
directed that it shall fuss not stake the lip, that it is an air- 
moulded or aeroplasltc leed as definitely fashioned in substance, 
strength, proportion, and form, ns metai reeds are to produce a 
required and determinate rate of vibration First, the velocity 
of current, a constant upward force, then, the periodicity of 
vibration as a secondary mode of its activity The acroplasuc 
reed forming with the pipe a tytltm of transverse vibration asso¬ 
ciated with longitudinal vibration, and possibly another phase of 
vibration across the width of the reed enabling it to synchronise 
with the harmonic range of the pipe, the principle of action of 
the whole being termed, in my non-academic phraseology, suction 
by velocity , but if a more exact expression is found its explana¬ 
tion should imply, or better still, include the axioma'ic phrase 
of Sir W. Thomson, “in a moving fluid the pressure is least 
where the velocity is greatest.” To state the existence of an 
air-moulded free-reed is to give the key to its nature. Flutes, 
flageolets, whistle-pipes, disc whistles, form one group with 
organ pipes , all are of one type. Then there is another group 
of free-reeded instruments including the vocal organs, the 
trumpet, bassoon, oboe, linmomum, and the like, the only dis¬ 
tinction between the two gioups being that the one possesses 
reeds of air of definite pitch , and the other possesses reeds of 
grosser substance, whether it be membrane wood or metal, 
alike of defiaite pitch, but in every one the degree of elasticity 
or pliancy in the substance determines how much of that pitch 
shall be maintained os the vvoik is dime Velocity is power, 
and m every conjunction of reed and pipe the reed is the domi¬ 
nant Most distinctly it should be recognised that the air-reed 
does work and expends power in doing it A rod or a string 
delivers up under a single blow the whole vibrating energy it is 
capable of—not so the air column m the organ pipe, which needs 
to be beaten the precise number of blons requisite for the pitch 
of tone elicited. 

Reeds of the oboe are as truly firee-recds as are the vocal 
cords. The stream of air does not necessarily pass down the 
organ-pipe, but in the oboe it is essential it should pass down 
the pipe 1 he action of tins orchestral mstiument is best ex¬ 
plained under the law of “least pressure,” showing an identity 
m principle but with difference of mode, instead of the stream 
with a lapping action as an air tongue at the mouth of the organ- 
pipe, we nave an air-current passing between two sensitive reeds 
clown a narrow straw-like tube into the main body of the pipe 
The velocity in the little tube immediately causes “least pressure ” 
in the interior, effecting approach and closure ol the pair of lip 
like reeds, and so on, a perpetual renewing and breaking ot con¬ 
tacts, the periodicity of such movement lieing determined by the 
sensitiveness of the reed in relation to the air-tube through which 
the impulses must move before the “ dispersion of the vibrations ” 
Into the air reluvts the reed and fixes the period ol its stroke, In 
further proof that the flue organ pipe is a free-reed instrument,^ 
compare the flute, its representative, with the oboe and clarionet. 
So little is understood concerning the nature of these wind 
instruments, that, whenever in the science of acoustics they are 
referred to, it is stated that the clarionet is a closed pipe, and 
the oboe an open pipe j that the former produces the series of 
uneven harmonics and the latter the even senes, and the expla¬ 
nation given u that the tube of the one is cylindrical, and the 
tube of the other is conical. The explanation does not really 
explain It is true that the danonet gives in relation to its length 
the pit oh corresponding to that of a closed pipe, whilst the oboe, 
though of similar length (scale of key allowed for), is of the 
pit’ll m an open pipe, with relative harmonics ; yet this difference 


arises not in any degree from the shape of bore cylindrical or 
conical As well denominate the oboe “a closed pipe” if 
structure Is compared , the one is not more a closed pipe than 
the other, the true cause of the diversity is in the rate of reed- 
vibration of the clarionet being only half ,the rate of that natural 
to the oboe The proof is clear and open to anyone intent to 
observe. Place the oboe head on the clanonet-tube, and you 
will get from this same tube only the two feet tone instead of the 
four-feet tone, and with this transfoimation of Ditch the series of 
harmonics previously wanting Place the flute-head on the 
clarionet-tube and the same results follow, showing that the 
velocity of vibration originates with the reed, and that the flute 
rightly considered is a free reeded instrument 

The experience of years justifies me in presenting these conclu¬ 
sions, and should they not be disproved, questions will suggest 
themselves whether physicists should not look to the disturbance 
of the equilibrium of air-pressute as the Lhief element in deter¬ 
mining the pitch of sounds produced in organ pipes ; whether 
the long conserve t djttrme of “ the column of air within being 
alone the cause of sound ” has not been detrimental to investiga¬ 
tion as was in older time, the doctrine that "nature abhors a 
vacuum," which, ns Wheuell points out, retarded science a 
century by pre occupying men’s minds against observation, and 
whether it is not tmough the presence of the law of "least 
pressure ” that vibration of any k md becomes possible 

Hkrmann Smith 


The Hegelian Calculus 

Yi sli rday evening a lopy of N w uu k for the toth instant, 
sent to my late address at I’Krslull, reached me here. The 
sender annexes the initials W R S those, presumably, of Mr. 
W R Smith It was only thu. that i became aware of that 
gentleman’s letter on “The Hegelian Cilculus,” in said issue, 
and, as I am called upon by name thcicin, I should be obliged 
if, m an early number of the valuiblc publication re r eried to, 
you would kindly allow me insertion of thu explanatory word 

In my rcjoindei, mentioned by Mr Stnuh as appearing in the 
current number of the Ioitmghtly, and which (rejoinder) treats, 
is Mr Smith truly says himself, Ins mm paper in the same 
pages “as a virtual concession of the entire case," I speak 
thus — 

“ He that, with whatever tincture of mathematics, will but 
cast a single glance into the situation as it veritably ts, will per¬ 
ceive at once that Mr Smith’s present paper is of such a 
chaiacteras not to demand any further answer from me. It is 
of such a character, however, that it may be put on the level of 
a business ttansac'ion, and if Mi Smith can persuade any com¬ 
petent mathematician—xay the greatest alive, Sylvester, he 
being at ome mathematician, metaphysician, and German 
scholar, and at the same time wholly unknown to myself—if, 1 
say, Mr Smith can persuade any such competent expert to see 
in this matter with Mr Smith’s eyes, I shall consent to be 
mulcted in what pecuniary penalty this expert may please ” 

Of course with recipiocily in the other event. I hope Mr. 
Sylvester will kindly pardon me for having thus, almod invo- 
lunlanly, made free with his name, but, if I could say the 
above then, certainly not less cm I say the above now—after 
this letter of Mr Smith's The “ character ” in allusion is one, 
1 believe, hitherto unexampled in literary controversy, and such 
that, as I also believe, the most important interests call forth 
thorough understanding of it. It is in consequence of this 
“character” that, as I have intimated, I cannot, with any 
respect to myself, enter into further direct relations with Mr. 
Smith, and that I must confine myscll to what has been said 
above Alt, for that part, may be confidently left to time. 
Napoleon snipped off, and put in his pocket the alleged gold 
tassel, assured that use would disclose the tinsel in suspicion. 
So, as regards the—to^ me—extraordinary operations of Mr. 
Smith—not but every Kenner must see what is concerned at a 
glance—I can leave them fearlessly to the introuatssiont of the 
public 

Further proceeding, let me intimate in conclusion, however 
formidable it may look, must, so far as I am concerned, be 
arranged by a friend on the one part, and a friend on the Other. 
Longer to trouble the public with these altercations can only 
seem to it impertinent I, at least, shall be satisfied if it will 
but consider the result in the end. 

Edinburgh, April 18 J. Hutchison Stjxuno 
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Moving; in a Circle 

r I HAb to cross a very large flat field in Lincolnshire one even¬ 
ing j the ground covered with snow, and there being a dense 
fog. I kn<w my way perfectly , but on coming to the hedge 
found that I had deviated to the right. Neat day I had 
occasion to re-visit my track and found that I had described 
about one quarter of a circle T. M W 


JUSTUS LIEBIG 

JUSTUS LIEBIG was born at Darmstadt, the native 
J place of many eminent chemists, May 13,1803 , died 
at Munich, April r 8, 1873 

As generations pass away, and the deeds and capacities 
of great men come to be truly estimated, it will be found 
that the name of I.iebig claims a position very close to 
those of Lavoisier and Dalton, the greatest leaders m our 
science. It is not as the author of the 317 investigations 
the titles of which fill the pages of the Royal Society 
catalogue, nor even as the father of organic chemistry, nor 
as the great originator of a scientific physiology and agri¬ 
culture, nor again as the writer of numerous handbooks, 
that Liebig has done most for science , his greatest in¬ 
fluence has been a personal one, for it is to him that 
most chemists now living either directly or indirectly 
owe their scientific existence. The Giessen Laboratory 
was the first one in winch our science was truly taught, 
and from this centre the flame of original research was 
carried throughout all lands bv ardent disciples who more 
or less successfully continue J, both as regards tuition 
and investigation, their master’s work. 

Liebig early showed his love for experimental inquiry, 
and his father apprenticed him—as was then usual in the 
case of boys who exhibit such tastes -to an apothecary 
Ten months of the shop drudgery was sufficient to con¬ 
vince the boy that this sort of life was not what he 
required, and it is said that he ran away from his pill- 
making , at any rate, he returned to his home m Darm¬ 
stadt, and soon entered the University of Bonn, and 
afterwards that of Erlangen, whctc he met with congenial 
spirits, and continued his scientific education. At that 
time (1821), however, the German umveisities were al¬ 
most destitute of means of stimulating research, or even 
of imparting a knowledge of existing science in its higher 
and more modern forms ; and for this reason the steps of 
all young German chemists were natuially turned towards 
Pans, where Gay Lussac, Thenard, Dulong, and other 
well-known masters were working and teaching In 1822, 
being nineteen years of age, Liebig had already made 
himself known in his native town and to its paternal 
government by the investigation of the action of alkalies 
-on fulminating silver, as well as by other publications on 
the composition of certain colouring materials, and the 
Grand Duke, anxious to promote the glory of his capital, 
gave his promising young townsman the means of study¬ 
ing m Pans. '1 here Liebig, thanks to the fnendly intro¬ 
duction of Alexander von Humboldt, was allowed to work 
in Gay Lussac’s private laboratory; where he completed 
hts investigation on fulminic acid, and became acquainted 
with Gay Lussac’s methods of exact investigation. In 
Pans, too, he met Mitscherlich and Gustav Rose, and the 
intercourse with them and other men of science which he 
there enjoyed confirmed him in ihe choice of his profes¬ 
sion, ana in 1824 he returned home and was appointed, 
when twenty-one years of age, Extiaordinary, and two 
years afterwards the Ordinary Professor of Chemistry at 
Giessen, the University of his country, and the scene of 
the great labours and triumphs of his life. 

The influence which Liebig has exerted on the progress 
of discovery w our science is due to his possession of 
that peculiar gift essential to all great investigators of 
Mture, which unites to indomitable perseverance ic'fol- 


lowing out experimental details, the higher power of 
generalisation His indefatigable energy in experimental 
investigation must be known to all who have even turned 
over the pages of hts Annalen , there is scarcely a volume 
11 the thirty years dating from the commencement of the 
journal in 1832 to 1862, which does not contain some im¬ 
portant record of his labours, aod in the height of hiv 
power the number of independent researches which he 
was able to carry out at once is certainly marvellous 
A mere list of even the most important of his investi¬ 
gations in the one branch of organic chemistry would 
be far too long for a brief notice such as this j it may, 
however, be well to call to mind his productivity during 
the first few years of the Giessen career. In the first 
rank amongst his earhei researches, and serving as a 
necessary basis for the whole, come those in which he 
placed the analysis of organic substances upon a firm 
and simple basis His final description of the apparatus 
is woith remembering—“ There is nothing new in this 
arrangement but its simplicity and perfect reliability ” 
The attack on this subject, commenced in conjunction 
with Gay Lussac in 1823, was not completed by himself 
till 1830 , but then he furnished chemists with the simple 
I and effectual methods which, with slight modifications, 

1 we still employ Thus armed, the secrets of the com¬ 
position of the organic acids and alkaloids were soon 
I revealed, and among the most important discoveries we 
have first amongst the acids, fulminic (1822), cyanic 
(1827), hippuric (1829), malic, quinic, rocelhc and cam¬ 
phoric (1830), lactic (1832), aspartic (1833), uric (1834), 
then we find chloral and chloroform (1831), acetal (1832), 
aldehyde (1835) 

In 1837 he published, m conjunction with Dumas, 
a paper, “ Note sur la constitution de quelques aetdes,” 
in which for the first tune the theory of poly basic organic 
acids was put forward. Graham's lcsearchcs on the phos¬ 
phates proving the polybasic character of phosphoric acid 
having been published m 1833 In 1 research on the consti¬ 
tution of these bodies published in 1838 this was more fully 
worked out, and Davy’s previously expressed views as to 
the part played by hydrogen confirmed and supported 
1 Us researches on the cyanogen derivatives (1834), on 
the chlorine substitution-products of alcohol (1832), and 
those carried on for so many years in conjunction with 
hts life-long friend Wohler, as on the composition of sul- 
phovinic acid (1832), and especially that on the deriva¬ 
tives of benzoic acid (1832) sufficed to place the theory of 
organic radicals on a firm basis. Then too wc must not 
forget their conjoint researches, chiefly carried on by coi- 
respondence between Giessen and Gottingen on the 0x1- 
acids of cyanogen (1830), a most difficult subject worked 
out in a masteily way, or that on the formation of benzoyl 
hydride from amygdahn in the bitter almond (1837), or 
again the memorable investigations on the nature of uric 
acid and the products of oxidation of this substance by 
nitric acid (1838J, in which not only a large number of 
new bodies are described and allantom artificially pre 
pared, but system and order introduced among the whole. 

One of his favourite subjects was that of Feimentation, 
and his explanation of the phenomena as being due to 
the action of a substance whose molecules arc in a slate 
of motion upon the fermentable body is yet well known, 

, though now in the minds of most supplanted by the germ 
theory of Pasteur. 

As a critic Liebig was sharp, satirical, and sometimes 
even unsparing and bitter, especially when his own views 
were assailed ; his • anonymous critiques are brimfull of 
good-humoured satire, whilst in others to which he gives 
his name, he lashes his victim most unmercifully. Who 
can read his “ Das entrathselte Geheimniss der geistigen 
Gahrung Vorlaufig briefliche Mittheilung,” 1839, with¬ 
out amusement ? His description of the minute organisms 
having the form of a Beindorfschen Desdllirblase (ohne 
den Ktihlapparat) feeding on sugar and secreting alcohol 
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(aus ein rosenroth gefarbten punkt), and carbonic acid 
(aus dem Harnorganen) will be long remembered, and 
even at the present day the satire has not lost its applica¬ 
bility. Then again in a letter purporting to be written 
from Pans and signed S. C H Windier, though doubtless 
written by Liebig, he laughs to scorn the idea that the 
theory of substitution, which he himself upheld, could be 
so far extended as was by some chemists believed possible. 
In this letter he states, as the last great discovery of the 
French capital, that it had been found possible to replace 
in acetate of manganese, first the atoms of hydrogen 
by chlorine, then the atoms of oxygen, then those of 
manganese, and lastly that even the atoms of carbon had 
been replaced by this So that a body was m the 
end obtained, which, although it contained nothing but 
chlorine, still possessed the essential properties of the 
original acetate of manganese He adds in a note “ Je 
\iens d’apprendre qu’il y a dtfjh dans les magasins h 
Londres dcs dtofles en chlor fild, tr&s recherchds, dans les 
hdpitaux, et prefdres h tout autres pour bonnets de nuits, 
calecons, etc ' ” 

Those who wish to read an unsparing critique, may 
turn to Liebig's remarks on Gerhardt (1846), to those 
on Mulder as regards his protein theory, or again on 
Gruber and Sprcngel respecting a review of his own book 
on Organic Chemistry (1841) It was not in Liebig's 
nature to spare either private persons or Governments 
when he thought that science would be advanced by 
plain speaking In his two papers on “ Her Zustand dcr 
Chemie in Oestreich" ( 1838,), and in “ Prcussen” ( 1840), 
whilst he points out the shortcomings of both countries, 
bravely asserts, in the strongest terms, the dependence of 
national prosperity upon original research, a subject con¬ 
cerning which in England, most people, thirty years 
later {to our shame be it said) are altogetha tn the itaik > 

Other and wider questions, to the solution of which 
Liebig in later life turned his energies, were those re¬ 
specting the establishment of a Scientific Agriculture, and 
the foundation of a new science of Physiological Che¬ 
mistry. It is m this direction that his labours are best 
known to the general public in England, and there is 
no doubt, although in many details his views have since 
proved erroneous, that he was correct in the main issues, 
and that the stimulus given to British agriculture through 
Liebig’s writing and investigations, has been of the most 
important kind. _ Agriculturists have thus been made 
aware that a scientific basis for their practice exists 
which, if not as yet complete, can still explain much in 
their art of what had previously depended on mere em¬ 
piricism. Then, again, the interest and attention which 
were thus brought to bear on these subjects, has led to 
the establishment of Agricultural Colleges and “ Ver- 
suchs-Stationen,” and to the carrying out of researches 
like those magnificent ones of Lawes and Gilbert, from 
which we are receiving information concerning the 
various questions relating to plant life such as long con¬ 
tinued investigation and observation alone can yield. 

In the year (852, having lectured for sixty semestres in 
Giessen, he left the university to which he had given a 
world-wide fame, to become the centre of a galaxy of men 
of science whom Maximilian II. of Bavana had called to 
Munich. There, having built himself a good laboratory 
and a spacious house adjoining, he spent the remainder 
of his days in quiet labour and well-earned and honoured 
repose. The active period of his life having passed, he 
entirely withdrew from discussions on purely theoretical 
questions, and occupied himself with investigations chiefly 
of a practical character, such as those on the extract of 
meat, and on infants’ food. He continued to re-edit his 
various books, indulging occasionally m his old habit of a 
sharp hit at the views of some scientific brother. His last 
investigation and critical discussion of the labours of 
other chemists was published in 1870, “ On Fermentation 
and the Origin of Muscular Force.” In this he strenuously 


upholds his old theory of fermentation against Pasteur’s 
explanation of the phenomena, and his views and argu¬ 
ments are as forcibly and clearly expressed as we find 
them in his early publications. The last of hi&hundreds 
of communications to the Annalefi is a notice on the 
discovery of chloroform, published m March of last year, 
in which he calls attention to the fact that the discovery 
of this important substance is due to himself in 1831, and 
not to Soubcir.ui, as is generally supposed, although 
Liebig overlooked the small quantity of hydrogen (o 8 
per cent) which chloroform contains, and termed it a 
chloride of carbon. 

As an au.hor, Liebig is remarkable for the lucidity and 
grace of his style The best examples of this are to be 
found in his “Familiar Letters on Chemistry.” His 
mode of popular treatment of a somewhat obscure sub¬ 
ject is seen in the well-known chapter (xxiv.) in his 
“ Familiar Letters,” on “ Spontaneous Combustion of the 
Human Body ” He there goes step by step through all 
the better authenticated cases, shows the want of suffi¬ 
cient evidence in each case, points out the fallacies of the 
theories proposed to explain them, and concludes with 
proving, by the application of known physical and chemical 
laws, that the supposed phenomena cannot possibly cccur. 

Looking once more back upon the labours of Liebig, 
we again come to the conclusion that the chief and 
characteristic glory of his life is the impulse which he 
gave to the study of our science and the personal influ¬ 
ence which he exerted among his numerous and distin¬ 
guished pupils. 

The present short and imperfect sketch of the scientific 
bearings of a great life is not one in which personal 
qualities can be discussed, suffice it to say that though 
Liebig was an awkward adversary, he was a faithful 
friend, and alwaj s ready and anxious to assist deserving 
merit. H. E. RoscOE 


NOTES FROM THE “ CHALLENGER" 

Y\ 7 E left Santa Cruz on the evening of Friday, the 14th 
of February The weather was bright and pleasant 
wnha light breeze—force equal to about 5—from the north¬ 
east. Our course dunng the night lay nearly westward, 
and on the morning of the 17th we sounded, about 75 
miles from Teneriflfe, and 2,620 miles from Sombrero 
Island, the nearest point in the Virgin group, in 1,891 
fathoms, with a bottom of grey globigerma ooze, mixed 
with a little volcanic detritus. The average of two 
Miller-Cased a thermometers gave a bottom temperature 

The slip water-bottle which was used by Dr. Meyer and 
Dr Jacobsen in the German North-Sea Expedition of 
last summer was sent down to the bottom, and Mr, 
Buchanan determined the specific gravity of the bottom 
water to be 1‘02584 at a temperature of 17°‘9 C., the 
specific gravity of surface water being 1 02648 at a tem¬ 
perature of i8“‘5 C 

All Sunday, the 16th, we spent sailing with a light air 
from the northward, and by Monday morning we had 
made about 130 miles from our previous sounding. The 
dredge was put over at 5 15 a m. with 2,700 fathoms rope, 
and a weight of 2 cwt. 300 fathoms before the dredge. 

After steaming up to the dredge once or twice, hauling- 
in was commenced at 1.30 p.m., and the dredge came up 
at 330 half full of compact yellowish ooze. The ooze 
was carefully sifted, but nothing was found in it with the 
exception of forammifera, some otolites of fishes,somc dead 
shells of pteropods, and one mutilated specimen of what 
appears to be a new Gephyrean. This animal has been 
examined by Dr. von WiUemces-Suhm, who finds that 
it shows a combination of the character of the Sipuncu- 
lacea and the Priapulacea. As in the former groups the 
excretory orifice is near the mouth, in the anterior part of 
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the body, while, as in the latter, there is no proboscis and 
there are no tentacles. The pharynx is very short, and is 
attached to the walls of the body by four retractor 
muscles.. The pharynx shows six to seven folds ending 
in a chitinous border. The mouth is a round aperture, 
beset with small cuttcular papilla; The pensom is divided 
into four muscular bands, the surface large, showing a 
tissue of square meshes, in each of which there are four to 
five sense-bodies For the reception of this singular 
species Dr. von Willetnoes-Suhni proposes to establish 
the genus Letoderma, which will represent a family 
intermediate between the Sipunculids and the Prut- 

On the 18th we sounded at 9 a.M in 1,525 fathoms, 
lat. 25" 45'N , long 2o''i2'W, 160 miles SW of the 
Island of Ferro, and 50 miles to the west of the station of 
the day before,jn 1,525 fathoms. The “Hydra” tube 
brought up no bottom, and we sounded again with a 
depth of 1,520 fathoms, and again no bottom It thus 
seemed that we had got upon hard ground, and as the 
sounding of the following day gave 2 220 at a distance of 
only 19 miles, we had evidently struck the top of a steep 
rise The dredge was lowered at 10 a m with 2,220 
fathoms of line and 2 cwt leads 300 fathoms before the 
dredge At 5 30 p.m the dredge was hauled up, and 
contained a few small pieces of stone resembling the 
volcanic rocks of the Canary Islands, and some large 
bases of attachment and some branches of the calcareous 
axis of an Alcyonarian polyp allied to Corailium. Some 
of the larger stumps were nearly an inch in diameter j the 
central portion very compact, and of a pure white colour 
the surface longitudinally grooved, and of a glossy black. 
The pieces of the base of the coral which had been torn 
off by the dredge were in one or two cases several inches 
across and upwaids of an inch thick, forming a thick 
crust from which the branches of the coral sprang The 
crust was of a glossy black on the surface, showing a fine 
regular granulation, and a fracture through the crust was 
of a uniform dark brown colour and semi-crystalhscd. 
The whole of the coral was dead, and appeared to have 
been so for a long time It was so fresh in its texture, how¬ 
ever, that it was scarcely possible to suppose that it was 
sub-fossil, although from tne comparatively great depth at 
which it was found, and the many evidences of volcanic 
action over the whole of this region, one could scarcely 
avoid speculating whether it might not have lived at a 
higher level and been earned into its present position by 
a subsidence of the sea-bottom 1 hope we may have an 
opportunity of determining this question in returning 
over the same ground later in the season. 

Attached to the branches of the coral there were 
several specimens of a magnificent sponge belonging to 
the Hexactinelhdf. One specimen, consisting of two 
individuals united together by their bases, is about 60 
centimetres across, and has very much the appearance of 
the large example of the tinder-fungus attached to the trunk 
of a tree (Fig. 1). Both surfaces of the sponge are covered 
with a delicate network of square meshes closely re¬ 
sembling that of Hyalonema, and formed by spicules of 
almost the same patterns. The spqpge is bordered by a 
fringe of fine spicules, and from the base a large brush of 
strong, glassy, anchoring spicules project, fixing it to its 
place of attachment. The form of the barbed end of the 
anchoring spicules is as yet unique among sponges. 
Two wide, compressed flukes form an anchor very much 
like that of one of the slun-spicules of Synapta. The 
sponge when brought up was of a delicate cream colour, 
it was necessary to steep it in fresh water to free it from 
salt, and the colour changed to a leaden grey. A 
number of small examples of the sponge, some of 
them not much beyond the condition of gemmules, 
were found attached to the larger specimens and to 
branches of the coral, so that we nave an opportunity of 
Studying the earlier stage* of its development. 


For this sponge, which forms the type of a new genus, 

I propose the name Pohopa^on 1 amadou 
Attached to the sponge were two examples of a fine 
Annelid which Dr v. Willemoes-Suhm refers to the 
family Amphinomidu;, sub-family Euphrosynma;, with 
many of the characters of the genus Euphroiyne The 
body is 12 mm long and 5 mm. broad, and consists of 
fifteen segments The surface of the head is covered 
with a caruncle extending over the anterior segments, 
and the whole surface is clothed with milk-white two- 
branclied set.L*, which radiate over each segment like 
a fan 

On the following day a series ot temperatures were 
taken fiorn the surface to 1,500 fathoms at intervals of 
100 fathoms 

Depth lump J><pth lenm 

Surface 19" 5<- i 800 fuhoms 5° 6C 

100 fathoms 17 2 \ 900 „ 4 7 


too „ . 11 o 1100 „ . 3 » 

400 ,, 9 ‘ 5 I2oo „ . 3 I 

500 ,, 7 f » 1300 ,, 3 1 

(x» „ . 0 5 ] i4<o „ 2 X 

700 ,, 6 a 1500 „ 20 

The dredge was not used, but, as is our custom when¬ 
ever the late of the ship is such as to make it practicable, 
a large towing-net was put out astern. 

In hot, calm weather the towing-net is usually un¬ 
successful. It seems that the greater number of pelagic 
forms retire during the heat of the day to the depths of 
a few fathoms, and come up in the cool of the evening 
and in the morning, and in some cases in the night The 
larger phosphorescent annuals are frequently abundant 
during the night round the ship and in its wake, while 
none are taken m the net during the day. Mr. Moseley 
has been specially engaged in working up the develop¬ 
mental stages of Pytasoma, and the intricate structure of 
the tissues and organs of some of the surface groups, 
whose extreme transparency rendu s them particularly 
suitable for such researches. 

Feb . 21 —Up to 2 15 P M sailing under all plain sail at 
the rate of six knots an hour before the N E. trades, force 
3 to 4. 

The dredge was put over at 5 p M. with 3,400 fathoms 
of line, and was kept down till one o’clock A m. on the 
following morning, the ship drifting slowly Our positton 
at noon on the 21st was about 500 miles SW of renenfTe, 
lat. 24" 22' N , long. 24 0 n’ W., Sombrero Island S 58° 
W. 2,220 miles. Woik began early on the 22nd, and the 
dredge, which had begun lts ascent at 1.15 a w , came up 
at 5^5 half full of a yellowish ooze, which was not so 
tenacious as usual, and on the whole singularly poor in 
higher living things. A caieful and labonous sifting <f 
the whole mass ga\e us three small living molluscn, 
referred to tne genera Ana, Limopus, and Leda , and 
two Bryozoa apparently undescribecl. Foraminifera were 
abundant,many examples of miliolines being of unusually 
large sire. Some beautiful radiolarians were sifted out 
of the mud. These may have been taken into the 
dredge on its way up, or more probably they may have 
lived on the surface or in intermediate water and have 
sunk to the bottom after death, since they consist of 
continuous fenestrated shells of silica. 

On Tuesday the 25th a small dredge was lowered at 
1-6130 a.m. with 3,500 fathoms of line (2,500 fathoms of 
2$ in rope and 1,000 of 2-m), and 2 cwt. leads attached 
300 fathoms in advance. At 7 30 we sounded in 2,800 
fathoms, with a bottom of the same reddish ooze, and a 
temperature of 2° C. A series of temperatures were taken 
at intervals of 100 fathoms down to 1,000, the result 
agreeing closely with those of the previous senes. At 
5.15 P.M. the dredge came up clean and empty It had 
either nevir reached the bottom, owing to some local 
current or the drift of the ship, or else everything haa 
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been completely washed out of it on its way to the sur¬ 
face. The bottom water gave a specific gravity of i 02504 
at JO 0 ^ C., that of the surface being 102617 at 21" 3 C. 
While sounding, the current-drag was tried, and indi< ated 
& slight north-westerly current. 

As the attempt to dredge on the previous day had been 
unsuccessful, it was determined to repeat the operation 
with every possible precaution on the 26th The morning 
was bngnt and clear, and the swell, which had been 
rather heavy the day before, had gone down considerably. 
A sounding was taken about 10 o’clock am. with the 
*' Hydra ” machine and 4cwt The sounding was tho¬ 
roughly satisfactory, a sudden change of rate m the 
running out of the line indicating in the most m irked 
way when the weight had reached the bottom During 
the sounding a current-drag was put down to the depth 
of 200 fathoms, and it was then ascci tamed that, by 
means of management and by meeting the current b> an 
occasional turn of the screw, the ship scarcely moved from 


her position during the whole time the lead was running 
out The depth was 3,150 fathoms ; the bottom a per¬ 
fectly smooth red clay, containing scarcely a trace ot 
organic matter—merely a few coccoliths, ana otfe or two 
minute gianular masses The thermometer indicated a 
bottom temperature of l°9 C 

The small dredge was sent down at 2 i£ P M. with two 
hempen tangles , and, in order to ensure its reaching the 
bottom, attached to the iron bar below the dredge which 
is used for suspending the tangles, a “ Hydra ” instrument 
with detaching weight of 3 cwt Two additional weights 
of 1 cwt each were fixed to the rope 200 fathoms before 
the dredge 3,600 fathoms of rope were payed out—1,000 
fathoms 2 m in circumference, and the remainder (2,600 
fathoms) 2I in. The dredge came up at 10.15 p.m. with 
about 1 cwt of red clay. 

This haul interested u? greatly. It was the deepest bv 
seveial hundred fathoms which had ever been taken, ana, 
at all events comci lentally with thts great increase in 



depth, totally different from what we had been m the 
habit of meeting with in the depths of the Atlantic For 
a few soundings part of the ooze had been assuming a 
darker tint,and snowed on analysis a continually lessening 
amount of calcareous matter, and, under the microscope, 
a smaller number of foramimfcra Now calcareous 
shells of foraminifera were entirely wanting, and the only 
organisms which could be detected after washing over 
and sifting the whole of the mud with the greatest care, 
were three or four foraminifera of the Cnstellarian series, 
with their tests made up of particles of the same red mud. 
The shells and spines of surface animals were entirely 
wanting, and this is the more remarkable as the clay- 
mud was excessively fine, remaining for days suspended 
in the water, looking in colour and consistence exactly 
like chocolate, indicating therefore an almost total absence 
of movement in the water where it is being deposited. 1 
When at length it settles, it forms a perfectly smoo h red- 
brown paste, without the least feeling of grittme3s betvem 
the lingers, as if it had been levigated with cx'reme care 


for a process in ,otnc refined art On analysis it is 
almost pure clay, a silicate of alumina and the sesqui- 
oxide ot iron, with a small quantity of manganese. 

It is of course a most interesting question whether the 
peculiar nature of tins deposit is connected in any way 
with the extreme depth. I am certainly inclined at 
present to believe that it is not The depth at Station 5 
was 2,74.0 fathoms, and on that occasion foraminifera 
were abundant, and sevoral bivalve mollusca were taken 
living. I cannot believe there can be any difference 
between a depth of 2,740 fathoms and one of 3,150 so 
essential as to arrest the life of the organisms to the 
secretions of whose tests the grey Atlantic ooze is due. 
I am rather inclined in the meantime to attribute this 
peculiar deposit to the movement of water from tome 
special locality-very possibly the mouths of the great 
bou-h American rivers—the movement possibly directed 
in some measure by the fo-m of the bottom. This how¬ 
ever. is a question for the solution of Which we may hope 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

* III. 

The Influence of External Conditions on the 
Form and Structure of Larval 
'T'HE facts recapitulated very briefly in the preceding 
chapters show, that the forms of insect larvae depend 
greatly on the group to which they belong. Thus the 
same tree may harbour larva; of Diptera, Hymenoptera, 
Coleoptera, and Lepidoptera; each presenting the form 
typical of the group to which it belongs. 



If, again, we take a group, such, for instance, as the 
Lamelhcorn beetles, we shall find larvae extremely similar 
in form, yet very different in habits. Those for instance 
of the common cockchafer (Fig. 1) feed on the roots of 
grass, those of Cetoma amala (Fig. 2) are found m ants’ 
nests ; the Iarv:e of the genus Trox (Fig. 3) on dry animal 
substances ; of Oryctea (Fig. 4) in tau-pits of Aphodius 
(F'g s) in dung; of Lucanus (the stag-beetle, Fig 6) m 


wood have strong jaws and generally somewhat weak 
thoracic legs ; those which feed on leaves have the 
thoracic legs more developed, but less so than the carni¬ 
vorous species. Now, the Hymenoptera, as a general rule, 
belong to the first category: the larvae of the Ichneu¬ 
mons, &c, which live in animals,—those of the Cympidir. 
which inhabit galls,—and those of ants, bees, wasps, &c., 
which are fed by their parents, are all fleshy, apodal 
grubs On the other hand, the larva; of Sircx, which are 
wood-burrowers, quit the type which is common to the 
majority of the order, and remain in (he egg until they 
have developed small thoracic legs. Again, the larva; 
of the Tcnthredinidie, which feed upon leaves, closely 



resemble the caterpillars of Lepidoptera, even to the 
presence of abdominal prolegs. There is, however, some 
little variety in this respect, some species having eleven 
pairs, some ten, some nine, while the genus I.yda has only 
the three thoracic pairs 

Again, the larva: of beetles are generally vtii e, hexapod, 
and more or less flittened but 011 the other hand with 
those species wh'ch live inside vegetable tissues, such as 
the weevils, they arc apod fleshy grubs, like those of 
Hymenoptera. PI 2, Iig 6, represents the larva of 



tb* present chapter it will be my object to show 
2 ® the form of the larva depends also very much on its 
rj>°f lift. Thus, those larva: which are internal 
. parasites, whether in animals or plants, belong to the 
/ ^nnlform state; and the same is the case with those 
/ f j " ve *h cells, and depend on their parents for 
tood. On the other hand, larva; which burrow in 


* Continued from vol. rl 


the nut-weevil, Fmlaninus (PI. 1, Fig 6), and it will be 
seen that it closely resembles PL 2, Fig. 5, which represents 
that of a fly (Anthrax), PL 1, hig. 5, and PI. 2, Figs. 7, 8, 
and 0, whicli represent respectively those of a Cymps or 
gall-fly (PI. 1, Fig. 7), an ant (PI 1, Fig. 8), and wasp 
(PI 1, Fig. 9). Nor is this the only group of Coleoptera 
which affords us examples of this fact. Thus In the 
genus Scolytus (PI. i, Fig. 4), the larvae (PI. 2, Fig. 4), 
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which, as already mentioned, feed on the bark of the elm, 
closely resemble those just described, as also do those of 
Brachytarsus (Fig 7). On the other hand the larval of 
certain beetles feed on leaves, like the caterpillars of 
Lepidoptera; thus the larva of Crtocens Aspata^i (Fig 8), 
which, as its name denotes, feeds on the asparagus, closely 
resembles that of certain Lepidoptera, as for instance of 
Theda sfitnt A striking illustration of this is alforded 
by the genus Sitaris (PI. 3, Fig 4), a small beetle allied 
to Cantnaris, the blister-fly, and Meloe, the oil-beetle 
The habits of this species have been very carefully investi¬ 
gated by M. Fabre * 

The genus Sitans is parasitic on Anthophora, in the 
galleries in which it lays its eggs These are hatched at 
the end of September or beginning of October, and 
M. Fabre not unnaturally expected that the young 
larvae, which, as already mentioned, aie active little 




creatures with six serviceable legs (Fig. 9), would at once 
eat their way into the cells of the Anthophora. No such 
thing . till the month of April following they retnath 
without leaving their birth-place, and consequently with¬ 
out food; nor do they in this long time change either in 
form or sue. M. fabre ascertained this, not only by* 
examining the burrows of the Anthophoras, but also by 
direct observation of some young larva: kept in captivity 
In April, however, his specimens at last threw off their 
long lethargy, and hurried anxiously about their prisons. 
Naturally inferring that they were in search of food 
M. Fabre supposed that this would consist either of the 
larvae or pupae oi the Anthophora, or of the honey with 
Which it stores its cell AH three were tried Without 
Se ’ N * t,V ' riLT 4 - ®** * Jw N « ural Hwory Review, I 


_ The two first were neglected, and when placed 

on the latter the larvae hurried away, or penshed m the 
attempt, being evidently unable to deal with the sticky 
substance M. Fabre was in despair “ Jamais experience," 
he says, “n’a dprouvd paretlle ddconfiturc. Larves, 
nymphes, cellules, miel, je vous ai tous offert; que 
voulez-vous done, bestioles maudites ?” The first ray of 
light came to him from our countryman, Newport, who 
ascertained that a small parasite found by Lion Dufour 
on one of the wild bees, and named by him Triungulinus, 
was, in fact, the larva of the Meloe The larvae of 
Sitans much resembled Dufour’s Triungulinus; and acting 
on this hint, M Fabre examined many specimens of 
Anthophora, and at last found on them the larv* of his 
Sitans The males of Anthophora emerge from the pupae 
before the females, and he ascertained that as they come 
out of their galleries, the little larvte fasten upon them. 
Not, however, for long their instinct teaches them that 
they are not yet in the straight path of development; and, 
watching their opportunity, they pass from the male to 
the female bee Guided by these indications, M, Fabre 
examined several cells of Anthophora in some, the egg 
of the Anthophora floated by itself on the surface of the 
honey , in others, on the egg, as on a raft, sat the still 
more minute larva of the Sitaris The mystery was 
solved At the moment when the egg is laid, the Sitaris- 
larva springs upon it liven while the poor mother is 
carefully fastening up her cell, her mortal enemy is be¬ 
ginning to devour her offspring For the egg of the 
Anthophora serves not only as a raft, but as a repast. 
The honey, which is enough for either, would be too little 
for both , and the Sitaris, therefore, in us first meal, 
relieves itself from its only rival After eight days the 
egg is consumed, and on the empty shell the Sitans under¬ 
goes its first transformation, and makes its appearance 
m a very different form as shown in Fig. 10 
T he honey which was fatal before is now necessary; 
the activity which before was necessary, is now useless; 
consequently, with the change of skin the active, slim 
larva changes into a white, fleshy grub, so organised as 
to float on the surface of the honey, with the mouth 
below, and the spnacles above the surface; “grace h 
l’embonpoint du ventre," says M Fabre, “ la larve est k 
labri de l’asphyxie” In this state it remains till the 
honey is consumed , then the animal contracts, and de¬ 
taches itself from its skin, withm which the other trans¬ 
formations take place. In the next stage, which M. 
Fabre calls the pseudo-chrysalis (Fig 11), the larva has a 
solid corneous envelope and an oval shape, and in its 
colour, consistency, and immobility reminds one of a 
Dipterous pupa The time passed m that condition 
varies much When it has elapsed, the animal moults 
again, and again changes its form, and assumes that shown 
in Fig. 12 after this it becomes a pupa (Fig. 13) without 
any remarkable peculiarities ; and finally, after these 
wonderful changes and adventures, in the month of 
August the perfect Sitans (PI. 3, F, g . 4 ) i ts 

appearance 

d 0n the other hand, there are cases in which larva: 

VS! nar £ a , bly fro,n the ordinar y type of the group 
to which they belong, without, as it seems in our prerent 
imperfect state of information, any sufficient reason. 

Thus the ordinary type of Hymenopterous larvae, as we 
,3 f nesbya P° d J replaced however 
“ leaf-eating and wood-bonne groups, Tenthredmidae 
£*£* 5 ^ r 4 ) r by 5 ater P , “ ars < “ore or less closely 
r g th ? se u ° r Le P‘ d optera. There is, however, a 
SXn °,L“ e H / men °ptera, the larvae of which reside 
withm the eggs or larva: of other insects. It is difficult to 
understand why these larvae should differ from those of 

but as wlU bo seen by the accompanying 
te^c SSume 7 ery remarka ble and grotesque fortes. 
The first of these curiouslarva was observed by De Filipp!,* 

* Ano.'wri N«, His., it;.. 
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who had collected some of the transparent ova of Rhyn- 
ckites betulett and to his great surprise found more 
than half of them attacked by a small parasite, which 
proved to be the larva of a minute Hymenopterous insect 
Delonging to the 1'teromalidae. Fig. 15 shows the egg of 
Rhynchites, with the parasitic larva, which is represented 
on a larger scale in Fig 16 Recently, however, this group 
has been more completely studied by M. Ganin,* who thus 
describes the development of Platygaster The egg, as in 
other allied hymenopterous families, for instance in 

a mps, is elongated and club-shaped (Fig. 17). After a 
ile a large nucleated cell appears in the centre (Fig. 18), 
this is a new formation not derived from the germinal 
vesicle. This nucleated cell divides (Fig. 19) and sub¬ 
divides. The outermost cells continue the same process, 
thus forming an outer investing layer. The central one, 
on the contrary, enlarges considerably, and develops 
within itself a number of daughter cells (Figs. 20and 21), 
which gradually form themselves into a mulberry-like 
mass, thus giving rise to the embryo (Fig. 22). 

Ganin met with these larva; in tho«e of a smalt gnat, 
Cecidomyia. Sometimes as many as fifteen parasites oc¬ 
curred in one host, but as a rule only one attained maturity 
The three species of Platygaster differed considerably 
in form, as shown in the ihree following Figs. (23.25) 
They creep about in the egg by means of the strong 
hooked feet, kf. Somewhat aided by movements of the 
tail. They possess a mouth, stomach, and muscles, but 
the nervous, vascular, and respiratory systems do not 
make their appearance until later. After some time the 
larva changes its skin and assumes the form represented 
in Fig. 26. In this moult the last abdominal segment of 
the first larva is entirtly thrown off not merely the outer 
skin as in the case of the other segments, but also the 
hypodermis and the muscles. This larva, as will be seen 
by the figure, is in the form of a barrel or egg, and 
•870 mm. in length, the external appendages having dis¬ 
appeared, and the segments being indicated only by the 
arrangement of the muscles, slk/u the oesophagus lead¬ 
ing into a wide stomach which occupies nearly the whole 
body, sg s ae is the rudiment of the supracesophagal 
ganglia, b sn the ventra nervous cords. The ventral 
nervous mass has the form of a broad band, with 
straight sides, it consists of embryonal cells, and re¬ 
mains in this undeveloped condition, during the whole 
larval state. 

At the next moult the larva enters its third state, which, 
however, as far as the external form (Fig. 27) is con¬ 
cerned, differs from the second only in being somewhat 
more elongated. The internal organs, however, are much 
more complex and complete. The tracheae have made 
their appearance, and the mouth is provided with a pair 
of mandibles. From this point the metamorphoses of 
Platygaster do not appear to differ materially from those 
of other Hymenoptera. 

An allied genus, Polynema, has also very cunous 
larvae. The perfect insect is aquatic in its habits, 
swimming by means of its wings , flying, if we may 
say so, under water. It lays its eggs inside those of 
Dragon flies ; and the larva, as shown in Fig. 28, leaves 
the egg in the form of a bottled-shaped mass of undiffe¬ 
rentiated embryonal cells, covered by a thin cuticle, but 
without any trace of further organisation. Protected b) 
the egg shell of the Dragon fly, the young Polynema is 
early able to dispense with its own ; and bathed in the 
nourishing fluid of the Dragon fly’s egg, it imbibes 
nourishment through its whole surface, and increases 
rapidly tn size. The digestive canal gradually makes its 
appearance, the cellular mass forms beneath the original 
cuticle a new skin, distinctly divided into segments, and 
provided with certain appendages. After a while the old 
cuticle is thrown off, and the larva gradually assumes the 
form shown in Fig. 29. a sc A are the antennal discs, or 
• Zeiu f Wiu, Zool, 1869 


rudiments of the antennse,//jc/z of the wings, bsch of the 
legs, vfg are lateral projections, gsch of the ovipositor, 
&c, f k is the fatty tissue. The subsequent metamor¬ 
phoses of Polynema offer no special peculiarities. 

From these facts—and, if necessary, many more of the 
same nature might have been brought forward—it seems 
to me evident that while the form of any given larva de¬ 
pends to a certain extent on the group of insects to which 
it belongs, it is also greatly influenced by the external 
conditions to which the animat is subjected , that it is a 
function of the life which the larva leads and of the group 
to which it belongs. 

The larvae of insects are generally regarded as being 
nothing more than immature states—as stages in the de¬ 
velopment of the egg into the imago j and this might 
more especially appear to be the case with those insects 
in which the larva: offer a general resemblance in form 
and structure (excepting of course so far as relates to tlie 
wings) to the perfect insects Nevertheless we see thn 
this would be a very incomplete view of the case Thu 
larva and pupa undergo changes which have no relation 
to the form which they will ultimately assume With a 
general tendency, as regards size and the production of 
wings, to this goal, there are combined other changes 
bearing reference only to their existing wants and condi¬ 
tion. Nor is there in this, I think, anything which need 



surpnse us. External circumstances act on the insect in 
its preparatory states, as well as in its perfect condition. 
Those who believe that animals are susceptible of great, 
though gradual, change through the influence of external 
conditions, whether acting, as Mr. Darwin has suggested, 
through natural selection, or m any other manner, will 
see no reason why these changes should be confined to 
the mature animal. And it is evident that creatures 
which, like the majority of insects, live during different 
parts of their existence in very different circumstances, 
may undergo considerable changes m their larval orga¬ 
nisation, m consequence of forces acting on then larval 
condition; not, indeed, without affecting, but certainly 
1 without affecting to any corresponding extent, their ulti¬ 
mate form. 

I conclude, therefore, that the form of the larva in 
insects, whenever it departs from the original vermtfonn— 
or the later Campodea—type, depend 1 in great measure 
on the conditions in which it lives. The external forces 
acting upon it are different from those which affect the 
mature form; and thus changes are produced in the 
young, which have reference to its immediate wants, 
rather than to its final form. 

And, lastly, as a consequence, that metamorphoses may 
be divided into two kinds, developmental and adaptiotwl. 
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NOTES 

Th* following nre the names of the fifteen candidates who 
have been selected by the Council of the Royal Society, for 
election this year into that body —William Attken, M D , Sir 
Alexander Armstrong, M.D , K C B , Robert Stawcll Ball, 
IX.D, John Beddoe, M.D , Frederick Joseph Bramwcll, C E , 
Staff-Captain Edward Kilwick Calver, R N , Robeit Lewis 
John Ellery, KK A S , Lieut -Col. J Augustus Grant, CB., 
C.SI, Clements Robert Markham, CB, George Iibvard 
Paget, M D , George West Royston Pigott, M D , Osbert 
Salvin, M A., The lion John William Strutt, M A, Ilcnry 
Woodward, KGS, James Young, !• C S 

The University of Cambridge has accepted the offer made by 
Dr Anton Dohrn of the Zoological Station at Naples, through 
Dr. Michael Foster and l’rof Newton, of a winking table in 
the laboratory of the station , and last week, on the recommenda¬ 
tion of the Board of Natural Sciences, a grace passed the senate 
without opposition to the effect that from the Worts Travelling 
Bachelors’ Fund the sum of tool per annum be granted for three 
years, for the purpose of securing to such members of the Univer¬ 
sity, as the Board shall from time to lime nominate, facilities of 
studying in the station 

With reference to a short article entitled “Suivivalof the 
Fittest,” 111 Natdri , vol vn p 404, Prof L Agassi/ mites us 
that the observations theiem attributed to him are taken from 
an unauthorised newspaper leporl, from which we infer that he 
disclaims them 

WITH reference to oui report of the American Philosophical 
Society for \ugust i0, 1872 (Natukl, vol \n p 335), Piof 
Cope writes that we have been misinformed as to the date at 
which his communication on the discovery of Proboscidia in the 
Wyoming Eocene was communicated to the Society ] he 
paper was not announced to the Society till its meeting on Sep¬ 
tember 20, and was not published till February 6, 1873 

Mr PfNUEU Y writes us that the specimens referred to ny 
Mr Everett (NatUR!, April 17) did reach him through Mr 
Everett’s mother, and were duly acknowledged The label* 
were rotten with wet, and the spec imens consisted of shells and 
bones, the latter including human tteth and portion* of a skull, 
incisors of some rodent, and a large hog like molar 

Penikese Isiam), the gift of which for the study of natural 
history to Prof. Agassiz by Mr. Anderson we have already n mt 
than once spoken of, was handed over by the donor on Monday, 
April 21, m a veiy simple way, accompanied by some speech- 
making. Prof Agassiz and Ins generous admirer then met for 
the first time, and for tiie first time Agassiz set font on the 
future sphere of hi-, labours I he short deed of conveyance 
was read and handed over, and Prof Agassiz briefly rc'unied 
thanks, announcing that lie intended to clmsten the institution 
to lie founded on the island, "The Anderson School 0 f 
Natural History ’’ Preparations for the school, wlutli will 
open this summer, will be immediately commenced. I’l.ms 
have already been diawn for a two story wooden building 
100 ft long and as ft wide the lower floor r» intended 
for laboratories and working rooms, of which there will be eight, 
with a large hail. The second story will contain twenty six 
sleeping-rooms, two bath-rooms, and a large roomfot the Super¬ 
intendent of the Institution Several friends of Mr Andet-on 
in New York have become interested m the school, and will 
probably give liberally towards it* endowment The island of 
Penikese, Penekese, or Penequese, and often called Pune by the 
pilots, is one of a group of the Elizabethan Isles, lying between 
Buzzard’s Bay and Vineyard Sound, and stretching southwird 
from Cape Cod to a point nearly opposite the coast of Rhode 
Island. Penikese is just inside and on starboard hand of the 


entrance to Buzzard’s Bay It is twelve miles from New Bedford. 
The island is three-fourths of a mile long and half a mile wide, and 
contains ninety-seven acres of land, some of which is Of good 
quality. A young tree was pointed out that had grown in one 
season higher than anybody 111 the party could reach. The surface 
is hilly, the highest point being about a hundred feet above the 
water. Mr Anderson reserves a peninsula of some fifteen acres 
on the cast end of the island, and here he proposes to build a 
house next year Prof Agassiz states that Penikese is a much 
better location for the school than the one originally contem¬ 
plated at Nantucket The school k to be devoted mainly to 
the study of fish and marine objects in the summer season, and 
a much larger variety is found in Penikese The Sound and 
waters in the vicinity of Nantucket have almost invariably a 
sandy bottom, while the diversity in marine topography in Buz¬ 
zard’s Bay invites and fosters a corresponding variety of animal 
and vegetable life 

At the meeting of the Iron and Steel Institute recently held 
in London, Mr. Lowthian Bell was elected president, and 
delivered a very interesting address He pointed out the great 
success which had attended the organisation of the society, 
which although only in the fiftii year of its existence, now num¬ 
bered on its rolls J 22 members. He expressed his opinion 
that the Institute had far fiom reached its limits Referring 
then to the instances which still exist here and there, of a 
disregard for scientific inquiry, the result, perhaps, of con¬ 
siderable success effected independently of philosophical re¬ 
search, in which cases practical experience, as it is called, is the 
only rule admitted, Mr Bell remarked, that on the other hand, 
abstract science, correct as it maybe in every step employed in its 
elaboration, when introducer! into the workshop may be found 
unable to stand the rude but inevitable test of commercial prac¬ 
ticability , hence the necessity of a convenient method of effecting 
a sound union between these two great principles, and to obtain 
this was the object of the organisation of the Iron and Steel 
Institute, where are brought lace to face men, some distinguished 
for thetr practical knowledge, and others equally eminent for 
their attachment* to scientific obscivation He then proceeded 
to consider the prestnt aspect of foreign competition, and thought 
the progress m other countries in non manufacture had arisen 
from an adaptation of our own appliances, and not from any 
important discoveries abroad, in speaking of the recent scarcity 
of coal, although it was his impression that an important addition 
can and will be made to their present output, he yet contem¬ 
plated the possibility of a time being now approaching when 
“any extension‘of manufacturing operation in this country 
would have to be regulated, not by the requirements of 
society for tlicir produce, but by the means our coal mines 
might possess of furnishing the fuel required Mr. Bell, after 
referring to several improvements in the plant and processes for 
manufactuung iron, looking forward to the future, expressed his 
opinion that, unless new discoveries of coal be made in Europe, 
the great rival we have to fear in the iron manufacture is the 
United States, which possesses unlimited quantities of ores of the 
finest quality, and such enormous deposits of coal, that our 
own wealth in that mineral is but comparative poverty. At 
the proceedings on April 30, a paper by Dr C. William Sie¬ 
mens, “ On the Manufacture of Iron and Steel by Direct Pro¬ 
cess,” was read. Dr, Siemens described his rotative regenera¬ 
tive gas furnace 

A special meeting of the Council and Natural History Com¬ 
mittee of the Asiatic Society was held at Calcutta a few weeks 
since, for the purpose of considering Mr. Schwendler’t scheme 
for the establishment of a Zoological Garden in Calcutta. After 
considerable discussion it was resolved that the Council of the 
Society should once more record their opinion as to the great 
advantage to Natural History Science, as-well as to the public 
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which would result from the successful establishment of a Zoolo¬ 
gical Garden. In addition a Committee was appointed to report 
on the scheme Few places are more suitable for the establish¬ 
ment of such gardens than Calcutta—climate, facilities for pro¬ 
curing animals, and an enormous floating population are all in 
their power. We are glad to learn that several of the native 
princes have already promised large donations, and that the 
local and Imperial Governments will give the schema their 
support. 

Dr. ScuoMBtm.K’s Report on the Botanic Garden at Ade¬ 
laide, South Australia, gives an interesting view of the usefulness 
of such ail institution in a new country Although, according 
to the director, young Australia has very little taste for the 
science of botany, yet the number of persons who frequent the 
gardens for the purpose of getting various kinds of information 
Increases yearly Part of the report deals with the subject of 
state conservation of forests. In many districts of the colony the 
supply of wood for timber and fuel appears to be altogether 
exhausted, or is soon about to become so The effect of the 
i(fa>tstment on the climate is much dreaded by Dr. Schomburgk, 
and no doubt, even if the belief m a diminution of the rainfall 
be not well founded, clearing certainly promotes evaporation, 
and sooner or later brings about the drying up of springs 
Various economic plants have been introduced, including esparto 
(Macrtxhloa tmaassimn) The climate allows of the planting 
out of many palms m the open air, such as / atom* burbomca, 
Hkapis flabtlhfonms, Safari Rlackbtonuina , seveial species of 
Chamarops and others There arc grand possibilities for a well- 
managed botanic garden in such a climate 

Tiib third part of Mr D. G Elliott's superb “ Monogiaph of 
the Paradiseidoe or Birds of Paradise," has just been published, it 
contains six plates beautifully executed by Mr Wolf and 
Mr. Smit. 

The first part of a new biological work has recently been 
published at Moscow, entitled “ I'ripoda "—popularnoi estest- 
venno—istoricheski saornik It contains a paper by M Seveitzoff 
on the sheep of Asia, but from being written in Russian, it is 
beyond the reach of most English readers, and would probably 
be worthy of translation 

Letters received from Mr, I< Sninhoe announce his removal 
from the Consulship of Ningpotothe more northern Chinese 
port of Che fow, on the south shore of the Gulf of Petchelee 
M, Swinhoe also announces the despatch of a living specimen ot 
the very interesting hornless deer, llyriropotis tnermes , first 
described by him in 1870, for the Zoological Society’s Menagenec 

We understand that Dr John Anderson, F Z.S , director of the 
Indian Museum at Calcutta, will return to England in the 
autumn foi a leave of two years. 

We learn from Sinus that the Russian Government has de¬ 
voted 70,000 roubles to the observation of the Transit of Venus, 
and is to send out twenty-four expeditions to various parts of 
the world. 

From Sinus we learn that recently 84 pages of a manuscript 
of Copernicus have been discovered 

The Archaeological Institute of Great Britain and Ireland 
Will hold its annual meeting at Exeter on July 29 and following 
days. Lord Devon has consented to fill the office of President 

The Royal Microscopical Society hold a conversazione in tbc 
Large Hall, King’s College, on Wednesday evening, May 14. 

Ik reference to the Natural Science Scholarship %t Trinity 
College, Cambridge, to which, as mentioned last week, Mr 
Bridge has just been elected, we are informed that Mr. Alfred 
Milnes Marshall, of St. John’s College, was also highly recom¬ 


mended by the examiners for a second scholarship, but the master 
and seniors decided that only one should be given Mr Bridge, 
we may add, has for some time post, been a non-collegiate mem¬ 
ber of the University 

A VERY interesting publication is the “ Memoir of the 
I Founding and Progress of the U S Naval Observatory,’’ at 
j Washington, prepared by Prof f E. N ourse, by order of Rear- 
| Admiral II F Sands, the prcsentfSupermtendent of the obser- 
| vatory The large pamphlet gives details of the history ot the 
I observatory from the hist attempt in 1810 to move the American 
1 Government to take steps to establish 11 meridian for America, 

I so as to make that ccuntiy independent ol the meridians of 
' Greenwich and Paris, down to the present time, when by the 
I liberality of the Government ami the zeal and knowledge of 
American astronomers and meteorologists, it has become one of 
the most efficient observatories 111 the win Id I lie present 
observatory was founded in 1842, and the first superintendent 
was the late Commander M F Maury, whose successors have 
bccnCapt J. M Gilliss, Rtar-Admual C II Davis, and Rear- 
Admnal II F Sands. In their attempts to render their obser¬ 
vations, astronomical, meteorological, and magnetic, as thorough 
and wide as possible, the officials have been well backed by the 
American Government, the result being, as we have said, that 
the observatory is perhaps the most efficient institution of th e 
kind in the world, both with regard to the higher aims and the 
practical results of tire sciences with which it is connected. 
I' very year, almost every month, as the readers of our “ Notes ’’ 
must have seen, are new ramifications being developed, and new 
means of greater efficiency being added, h or the purpose of 
circulating accurate time, the observatory 13 connecled with all 
the telegraphic offices in the United States, and every diy at 
12 o’clock, the exact time is by this means made known though- 
out the country At present, as we noted some time ago, there 
is being constructed lor the obreivatoiy by Messrs Clark, of 
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A CORRtSl'ONDENr 

puts 

the following case —A strongman 


is suddenly stiuck dead by lightning What has become of the 
potential energy he po-sessed the instant before he was struck ? 
To this wc have received the following reply —His potential 
energy would be where it was before, vit, within the spate 
bounded by his cxtei nal surface What the lightning has done 
has been to distroy llic mechanism tor realising that potential 
energy A small poition of the man's potential energy mtghl 
have been c< 11 verted into actual encigy by the lightning, as, lor 
instance, in the shape of heat, but the great bulk would be got 
by anybody who chose to eat Lis body 

An International Monument to the late Commodore Mauiy 
lias been proposed, and there is no doubt lus memory well 
deserves such a tribute It has been mooted that an appropriate 
form in which to embody the monument would be a lighthouse 
on Rocos, which is sighted by all vessels on the route t Rio dt 
Janeiro. 

At a meeting held in Edinburgh last week, it was re-olvad to 
appeal to the public for subscriptions in order to piocure the 
erection in Edinburgh of Mis. D. O Hill’s statue of Di 
Livingstone. The sum proposed to be raised is 3,500/ 

ThbU.S. signal office has begun the publication of a brief 
monthly review of the weather, in which special attention is, of 
couise, given to the storms that visit the Untied State'. It ap¬ 
pears from those that there were enumerated during the month "f 
January twelve storms, during February ten, and during March 
eleven. The paths pursued by the centres of these storms »re 
classified as followsTwenty-one passed from die Upper Mis- 
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souri Valley, and possibly from Oregon and British Columbia, 
eastward, over the laltes to Canada or New England, nine 
passed from the south-west, north and eastward, to the 
Middle or Eastern States, three passed from the south¬ 
west, eastward, to the South Atlantic States, and thence 
north-eastward; and two passed up north-eastward some 
distance off the Atlantic coast Several of these storms divided 
into two portions, pursuing separate routes, and, with but one 
or two exceptions, they all increased in seventy os they advanced 
eastward The rainfall returns show a general deficiency on the 
Pacific coast; that, however, winch was reported in the States 
east of the Rocky Mountains in March is probably compensated 
by the excess during January and bebruary During the entire 
three months the temperature has been colder than usual—at 
least for the country east of the Rocky Mountains 

Wb have received the programme of the 1-eeJs Naturalist’s 
Field Club for the quarter April to June, from which ve see 
that alternately with " exhibition of specimens and conversation,” 
which takes place once a fortnight, papers on subjects of scientific 
Interest are to be read. Excursions also take place on an avuage 
once a fortnight, the first object of the Club being “ the minute 
investigation of the natural history, in ail its branches, of the 
immediate neighbourhood of Leeds, and a more general investi¬ 
gation of the whole of the West Riding” This Society was 
founded in 1870, and was reorganised on a broader basis in 
March 1872, and seems to be doing good work 

A COrresi'ON pent writes, asking information with reference 
to the etymology of the word a/Jus 

The following additions to the Brighton Aqutrium haie been 
made during the past week —Picked Dogfish (Acttnlhim r«/,w ir), 
Larger Spotted Dog fish (V, ylhum sttllari ), Lesser do (V. 1 1/uim 
camcula), Monkfish (Khina sfiiatiua), Spotted Rays (A 'a/ti nituu- 
tah 7), Sharp-nosed do (Kajn hntca), Streaked Gurnatds (/ t ig/a 
hu-ata), Grey Gurnards (Tnglia gumarJus), Greater \Vcever» 
(Irachtnus Htaio), Ix's-er do ('Itathnws mpaa), tmnmeous 
Dragoneis (Calhonymiis lyta), Lump Fish (( vthpn 1its tuinput). 
Sea Snail (Itpinis vutgans), kartell’s lilenny (RUmuopt tiuuiii). 
Sand Smelts (Athutna prisbytu), Inrbot ( Khambm Mittimus), 
Brdl (Khombus Arm), Sail Huke (Khombm pnmtatm), Plaice 
(Ptcuroneitis platusa), 1< lounders (ilcuroneitesJit ms), Soles (W«i 
vulgaru), Minnows (Leuciiciis phoxmus), Tench ( Tiiimvulqaru), 
Masked Crab ( Corystes cassivtlanus), Tube Worms [St 1 pula 
contortupheata), Sea Mice (Aphiodtlc aeuleata), Sun Starfish 
(Solastcr papposa), Mediterranean Corals ( Bahtnophyllut tints- 
can), Golden Cup Coral (Balanophyllta ugia), Devonshire Cup 
Coral (Caryophyllta snuthu), Sea-fingers (Ahyontum digtluhtm). 
Sea-anemones (various) 

The additions to the Zoological Society’s Gardens during 
the past week include an Indian leopard (Edit partita), two 
Indian jackals (Cams aureus), presented by Capt Henry, a 
Malabar Squirrel (Scmius maxtmus), presented by Mr White- 
aide ; three Egyptian cats Ft its chaus (?) from Cashmere, pre¬ 
sented by Capt J J. Bradshaw; two Egyptian geese (Chcna- 
lopex agypttaca), presented by Mr H. W Thornton , a haw¬ 
finch ( Coccothraustes vulgaris), from the British Isles, presented 
by the Viscountess Downe; four European Terrapins (Emys 
Marta) and a green lizard (Lactrla vtruits, var chlmonotus), 
presented by Lord A. Russell; two black-handed spider monkeys 
Attics mdattochir ); a white-throate 1 Capuchin (Ccbus hypo'cucus)\ 
a blue-fronted Amazon (Chrysalis astma) ; a yellow.fronted 
Amazon (C. ochroccphala), and an orange-winged Amazon (C. 
asucutomia), from Cartagena; a crested agouti (Dasyprocta 
enstata) from Colon; an alligator, and a red and yellow macaw 
(Ara chloropicra), from Barauquitia; a golden eagle (Aqmla 
chrysaatus), purchased j a bladder-nosed seal (Cystophora ens¬ 
tata), from the North Atlantic, deposited. 


ON THE HYPOTHESES WHICH LIE AT 
THE BASES OF GEOMETRY* 

III — Application to Space. 

§ I —By means of these inquiries into the determination of 
the measure relations of an « fold extent the conditions may be 
declared which are necessary and sufficient to determine the 
metric properties of space, if we assume the independence of 
line-length from position and expressilnlityof the line-element as 
the square roet of a quadric differentia), that is to say, flatness in 
the smallest parts 

First, they may be expressed thus : that the curvature at each 
point is zero in three surface-directions , and thence the metric 
properties of space ate determined if the sum of the angles of a 
triangle is always equal to two right angles 

Secondly, if we assume with fuel id not merely an existence of 
lines independent of position, but of bodies also, it follows that 
the curvature is everywhere constant, and then the sum of the 
angles is determined In all triangles when it is known in one 

Thirdly, one might, instead 01 taking the length of lines to be 
independent of position and direction, assume also an independ¬ 
ence of their length and direction from position According to 
this conception changes or differences of position are complex 
magnitudes expressible in three independent unit* 

§ 2—In the course o< our previous inquiries, we first dis¬ 
tinguished between the relations of extension or partition and 
the relations of measure, and found that with the same extensive 
properties, different measure relations were conceivable; we 
then investigated the system of ample size-fixings by which the 
measure relations ol space are completely determined, and of 
which all proposilions about them are a necessary consequence; 
it remains to diseuss the question how, in what degree, and to 
what extent these assumptions are borne out by experience. In 
this respect there is a real distinction between mere extensive 
relations, and measure relations, in so iaras in the former, 
whei e the po sible eases form a discrete manifoldness, the declara¬ 
tions of experience arc united not quite certain, but (till not 
inaccurate , while m the latter, where the possible cases form a 
continuous matufoldness, every determination from experience 
remains always niaccura c be- the probability ever so great 
that it is nearly exact This consideration becomes important 
In the extensions of these cmmncal detirmmations beyond the 
limits of observation to (tie infinitely great and infinitely small; 
since the hi 1 st may clearly become more maceuiate beyond the 
limits of observation, but not the former 

In the extension of space construction to the infinitely great, 
we must distinguish between unlmtnJttln. rr and infinite talent, 
the formci belongs to the extent relations, ;he latter to the mea¬ 
sure-relations That space is an unbounde 1 three-fold manifold- 
ness, is an assumption winch is develop! by every conception 
of the outer world , accoiding to which every instant the region 
of real perception is completed and the possible positions oi a 
sought object are constructed, and which by these applications is 
for ever confirming itself. The unboundednexs of space possesses 
m this way a greater empirical certainty than any external 
experience. But Us infinite extent by no means follows from 
this j on the other hand if we assume independence of bodies 
from position, and therefore ascii lie to space constant curvature, 
it must necessarily be finite provided this curvature has ever so 
small a positive value If we prolong all the geodesics starting 
in a given surface element, we should obtain an unbounded 
surface of constant curvature, t.c, a surface Which in a flat roant- 
foldness of three dimensions would take the form of a sphere, 
and consequently be hmte 

8 3 The questions about the Infinitely great are for the Inter¬ 
pretation of nature useless questions. But this is not the case 
with the questions about the infinitely small. It 11 upon the 
exactness with which we follow phenomena into the infinitely 
small that our knowledge of their causal relations essentially 
depends. The progress of recent centuries in the knowledge of 
mechanics depends almost entirely on the exactness of the con¬ 
struction which has become possible through the invention of 
the infinitesimal calculus, and through the simple principles dis¬ 
covered by Archimedes, Galileo, and Newton, and used by 
modern physic. But in the natural sciences which are still in 
want of simple principles for such constructions, we seek to 
discover the causal rektions by following the phenomena into 
great minuteness, so far as the microscope permits. Questions 
(Continued from page 17) 
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about the measure-relations of space in the infinitely small are 
not therefore superfluous questions. 

If we suppose that bodies exist independently of position, the 
curvature is everywhere constant, and it then results from 
astronomical measurements that it cannot be different from zero , 
or at any rate its reciprocal must be an area in comparison with 
which the range of our telescopes may be neglected But if 
this independence of bodies from position does not exist, we 
cannot diaw conclusions from metric relations of the great, to 
those of the infinitely small; in that case the curvature at each 
point may have an arbitrary value in three directions, provided 
that the total curvature of every measurable portion of space 
does not differ sensibly from zero Still more complicated 
relations may exist if we no longer suppose the linear element 
expressible as the square root of a quadric differential Now it 
seems that the empirical notions on which the metrical determi¬ 
nations of space are founded, the notion of a solid body and of a 
ray of light, cease to be valid for the infinitely small We are 
therefore quite at liberty to suppose that the metric relations of 
space in the infinitely small do not conform to the hypotheses 
of geometry, ahd we ought in fact to suppose it, if we can 
thereby obtain a simpler explanation of phenomena. 

The question of the validity of the hypotheses of geometry in 
the infinitely small is bound up with the question of the ground 
of the metric relations of space In this last question, which we 
may still regard as belonging to the doctrine of space, is found 
the application of the remark made above , that m a discrete 
manifoldness, the ground of its metric relations is given in the 
notion of it, while in a continuous manifoldness, this ground 
must come from outside Either therefore the reality which 
underlies space must form a discrete mamfoldness, or we must 
seek the ground of its metric relations outside it, in binding 
forces which act upon it. 

The answer to these questions can only begot by starting from 
the conception of phenomena which has hitherto been justified 
by experience, and which Newton assumed as a foundation, and 
by making in this conception the successive changes required by 
facts which it cannot explain Researches starting from general 
notions, like the investigation we have just made, can only be 
useful 111 preventing this work from being hampered by too 
narrow views, and progress in knowledge of the interdependence 
of things from being checked by traditional prejudices 

This leads us into the domain of another science, of physic, 
into which the object of this work does not allow us to go to- 


1 j lan of the Inquiry 

I. Notion of an n ply extended magnitude 

g 1 Continuous and discrete mamfoldiiesses Defined parts 
of a manifoldness are called Quanta Division ol the 
0 theory of continuous magnitude into the theories 

(1) Of mere region-relations, in which an independence 
of magnitudes fiom position is not assumed , 

(2) Of sue-relations, in which such an independence 
must be assumed. 

g 2. Construction of the notion of a one-fold, two-fold, 
n-fold extended magnitude 

§ 3. Reduction of place-fixing in a given manifoldness to 
quantity-fixings. True character of an «-fold extended 
magnitude. 

II Measure-relations of which a mamfoldness of n dimensions 
is capable on the assumption that lines have a length inde¬ 
pendent of position, and consequently that every line 
may be measured by every other, 
g I. Expression for the line-element. Manifoldnesses to be 
called Flat in which the line-element is expressible as the 
square-root of a sum of squares of complete differentials 
{ 2. Investigation of the mamfoldness of n-dlmensions in 
which the line-element may be represented as the square 
root of a quadric differential. Measure of its deviation 
from flatness (curvature) at a given point in a given sur¬ 
face direction. For the determination of its measure- 
relations it is allowable and sufficient that the curvature 
be arbitrarily given at every point in n —r— suiface 
directions. 

I 3 Geometric illugtiation. 

i 4. Flat manifoldnesses (in which the curvature'is every¬ 
where *• o) may be treated as a special case of manifold- 
nesses with constant curvature There can also be defined 


as admitting an independence of n-fold extents in them 
from position (possibility of motion without stretching). 

| 5. Surfaces with constant curvature. 

III. Application to Space. 

} i. System of facts which suffice to determine the measure- 
relations of space assumed in geometry. 

} 2 How far is the validity of these empirical determina¬ 
tions probable beyond the limits of observation towards 
the infinitely great ? 

{ 3 How far towards the infinitely small ? Connection 
of this question with the Interpretation of nature. 


1HE DE VELOPMENT THEORY IN GERM ANY* 

III 

( horology 01, thi Geographical Di Unbutton of Living Bangs 
r PIIR importance of the theory of Evolution docs not consist 
in its accounting for this or that particular fact, but m its 
explaining all biological facts collectively It is found to be 
confirmed in every detail by the mode of distribution of the 
various organisms on the surface of the earth. This distribution 
had already been studied by Alexander von Humboldt and 
fir Schouw for plants, by Berghaus and Schmarda for animals. 
But previous to Darwin and Wallace, this study had produced 
only a collection of unsystematised facts , Haeckel has attempted 
to create out of it a special science under the name of Chorology 

With the exception of the monocellular protozoa, which, on 
account of their simplicity, have been able to appear at the 
same time or at several times in differmt places , with the ex¬ 
ception also of species which owe their origin to a hybnd or 
bastard generation, and which it has been possible to reproduce 
in different circumstances wherever the parent species have pre¬ 
viously spread, it must be admitted that each of the other species 
b is only been originated a single time and in a single place. 
But, once produced, they must, as a consrquence of the struggle 
for existence, and m virtue of the laws of population, or rather 
ol excess of population, tend to spread to trie widest possible 
extent Animals and plants migrate as well as man, both 
actively and passis ely 

In the case of animals, which have, more than plants, freedom 
of movement, ac'ive migration plays the principal part. The 
more easy locomotion is in the case of any species, the more rapidly 
is the Species bound to spread This is why birds and insects, 
furnished with wings, although referable to a less number of 
orders or natural groups than other animals, yet present a very 
great diversity of species slightly distinguishable from one an¬ 
other , this is to be ascribed to the (act that the facility with 
which they can move from place to place lias subjected them to 
the modifying influences of the most varied localities After 
birds and insects the swiftest runners among the denizens 
of the land, the best swimmers among the inhabitants of the 
water have been subject to the widest extension. With regard 
to animals which are hxed or immovable while being developed, 
coials, tubicoUv, tunicata, crinol'ls, &c, they usually enjoy 
during their youth so much of the power of movement as admits 
of their displacement A great number of floating plants are 
also transported to great distances by water 

But the spread of a large number of plants and of certain 
animals can be explained only by a passive migration. The 
wind sweeps to great distances, sometimes over seas, eggs of 
small animals, seels, and sometimes even minute organisms ; 
this explains the well known phenomena of showers of frogs. 
These eggs, these seeds, these small organisms, sometimes 
fall into the water, which transports them to still greater 
distance*. Trunks of trees, which traverse the ocean under 
the direction of the currents, and those which the tempest 
hurls from the mouotain tops, can carry with them, hidden in 
thjeis interstices, in the moss or the parasitical plants with which 
they are covered, in the earth which adheres to their roots, In¬ 
numerable germs to be developed in new regions. The Icebergs 
of the polar sea have landed foxes and bears even on the shores 
of Iceland and Britain Birds, insects, mammals which are 
removed, carry with them thousands of parasites, microscopic 
beings, eggs or germs. Man himself carries them about more 
abundantly still along with the varied materials he employs for 
his works and his industry 

The fact of the distribution of certain species which esnnot 
be explained by migration, either active or passive, maybe 
accounted for by geological facts. In consequence of the un- 

* Continued from vol vlL p. 434. 
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perceptible but unceasing change of the level of the seas, m con¬ 
sequence of the phenomena of subsidence anil elevation of the 
land, lands at one time united have been divided, watercourses 
which communicated have been separated, thus accounting for 
the fact that fishes of the same species are found m different 
rivers, that islands are tenanted by the same mammals as 
the continents, England has been united to Europe at two 
different times , at a certain epoch our continent must hav*. heen 
united by land to N America The South-sea Islands art the 
remains of what was at one time a single land, so in the Indian 
Ocean land has at one tune stretched along the South of Asia 
from Sunda to Africa , this great continent which Sclatet has 
called Lemurni, on account o! the apes which were peculiar to 
it, is probably the cradle where the human race was developed 
from the anthropoid apes Mr Wallace has proved tint the 
Malay'Archipelago consisted of two entirely different parts one, 
Comprehending Borneo, Java, and Sumatra, was united to Asia 
by the peninsula of Malacca, while the other, comprehending 
the Celebes, the Moluccas, New Guinea, k the Salomon Isles, ice, 
was immediately attached to Australia 

Another cause which has favoured the dispersion of species 
all over the globe, was the uniformity of temperalure wlmli pre¬ 
vailed up to the tertiary geological period Previous to the 
freezing of the pol ir regions, species found cvcrywheri a climate 
equally warm and agri cable, favourable to migrations in all 
directions , since that peuod, on the contrary, anew difficulty of 
existence has arisen,—organisms have to undergo acclimatisation , 
those which have the power of adapting themselves to the lower 
temperature of regions at a distance from the eauator, have been 
transformed by selection into new species , wnih those winch 
have found such adaptation impossible, have been compelled, 
under pain of extuuiion, to remove to more favourable climates 
When, at a later period, occurred that strange phenomenon of 
which, as yet, no satisfactory explanation has been gnen— 
known as tile Glacial Period, animals and plants were compelled 
to mtgiate anew, the living popu ation of the earth, condensing 
ltneil between the tropics, a terrible struggle for existence took 
place between the old inhabitants of these regions and those that 
fled thither for refuge , many species weie bound to disippcar, 
while many new ones « ere originated 1 here is still anolher choro- 
logical phenomenon which is to be accounted tor by the glaual 
period, viz , the resemblance of many of the inhabitants of moun- 
t mis to those of the Polar legions , ns those animals anl those 
phnts are not found in the mtci mediate countries, it is absolutely 
n-ctssury to suppose a migi ation which, considering the habits 
of these creatures, could only have taken place at the gluial 
epoch. It is probable that at this period the gentians, the saxi- 
fiages, the Polar hare and fox, inhabited the cential put of 
Europe, but as the tempeiatuie rose, some of tln.se a natures 
retired towards the north, while the lemainder found a icfuge 
upon the sumini s o( the European mountains 

When plams or antmals migrate to new regions, they aic sub¬ 
jected to new conditions of existence to which they must id ipt 
themselves. The new climate, new food, relations with new 
organisms, all this obliges the emigrants to submit to mo¬ 
difications under pain of annihilation, and, as a consequence, 
to form new varieties or new species, it is m these 
circumstances, in fact, that natural selection acts with 
the greatest intensity In ordinary circumstances, indi¬ 

viduals which have changed breed with mdiv du.ds who 
have not changed, and the products of such crossings luve 
a tendency to revert to the primitive type, but when a migra¬ 
tion has taken place, when modified individuals are separated 
from the others by mountain* or by seas, they can no longer 
interbreed, and this isolation insures the preservation of tfie 
newly acquired forms It is of course evident that these con¬ 
siderations apply only to species m which the sexes arc sepirate 
There still remain three other choral agical phenomena winch 
furnish an important proof of the truth of the evolution thcorji. 
There is first the likeness of form, the family resemblance which 
exists among the local species characteristic of each region, and 
the extinct and fossil species of the same region , in the second 
the no less striking family resemblance which exists among the 
inhabitants of certain groups of those of the neighbouring con¬ 
tinents, whence the population of these islands must have come; 
and lastly, the special character pres.nted by the collective fiuna 
and flora, of the islands. All the facts adduced by Darwin, 
Wallace,* and Moritz Wagner,t as well as all those other facts 


» v Malay Archipelago," 
t the "Darwinian Theory and tl 


Migration of Organisms” 


which geographical and topographical dispersion of organisms 
present to us are simply and completely explained by the theory 
of selection and migration, while it would be impossible to 
explain them without it. 

Paleontology 


Thanks to the theory of evolution, the natural classification of 
animals and plants, which was previously only a record of names 
for arranging the different forms in an artificial order, or a record 
of facts expressing summarily the degree of resemblance among 
them, tends to become the genealogical tree of organisms. 
In order to construct it the student has only to combine the 
data furnished by the three parallel developments referred to 
above—the paheontological development, the embryological de¬ 
velopment, and the systematic development in the order of per¬ 
fection or of comparative anatomy The writer Jm the Rhmt 
Scitnhfique here gives a table presenting a view of the geological 
and palteontological doctrmea of Haeckel. Between the stages 
generally admitted by geologists, Haeckel intercalates others 
which he calls inferior or intermediate stages in relation to the 
superior stages Haeckel accepts completely the system of gra¬ 
dual and continuous evolution as propounded by Lyell, and re¬ 
jects the system of sudden catastrophes which has heen advocated 
by Cuvier and his disciples He placea the probable appearance 
of man m the Miocene, and his certain existence in the Pliocene. 
Many attempts have been made to determine approximately how 
many thousand years each geological period has lasted ; these 
conjectures are principally framed on the relative thickneai of 
the different beds The total thickness of the Archtseolithic or 
Primordial beds, in which Haeckel includes the Laurentian, Cam¬ 
brian, and Silurian, is 70,000 ft , that of the Primary, from the 
Devonian to the Permian, 42,000 ft , that of the Secondary, 
15,000 ft., that of the Tertiary, 3 oooft , while the thickness 
of the beds of the “ AnthroDolithic ” or Quaternary age is only 
from 500 to 700ft Prom these figures, the following relative 
duration of the successive ages may be deduced — 


rnmordial Age 

Secondary „ 
Tertiary „ 
Quaternary ,, 


53 6 
32 I 
» 5 
*3 


Thus the Pnmordial age has existed longer than the other four 
pul togethei As to the number of centuries or of millenniums 
necessai y tor the deposition of one bed only one foot thick, that 
depends on circumstances so variable that it is impossible to give 
any mcasuie it is longer in the depths of mid-ocean, in the 
beds of very long rivers, in lakes which receive no affluents ; it IS 
shorter on the sea-margins, at the mouths of great rivers whose 
course is long and straight, in lakes which receive many tributary 
streams It results from such considerations that every estimate 
of the duration of a geological epoch must be relative. 

It will be necessary, moreover, to take into consideration, 
elevations and depressions of the ground, which, according to 
Haeckel, will be alternative, and will correspond to the mmera- 
logical and pain-ontological differences which exist between 
two systems of beds and between two formations of these systems. 
When a certain region, after having remained for many thousand 
centuries beneath the water, emerges fora certain tup-, and is 
again submerged, it will be readily admitted that the bed which is 
deposited aftei such an interval ought to present characteristics 
different from those of the lower bed for time is bound to 
accomplish change of all organic aad inorganic conditions. This 
theory has been disputed by Huxley, who finds it inconsistent 
with the existence of a large number of beds, in which are found 
united organic forms, holding a middle place between thoie of 
adjacent formations, the English naturalist adduces, for example, 
the beds of Saint Cassian, in which are found mingled the forms 
of the primary and secondary formations 

It is certain that even yet our knowledge of palaeontology is 
very imperfect, and far from enabling us to write, with anything 
like exactness, the history of the production of organic species? 
We know with what difficulties this study is surrounded. The 
fossil remains of the most remote ages appear to have been 
destroyed by the great heat of the lower beds in which they were 
deposited Rozoort Cana dense is the only fossil which Jus hitherto 
been found in the formations of the Laurentian tienod; while 
the beds of carbon and of crystallised lime (graphite and marble) 
give us the assurance that in them have existed animal an d 
vegetable petrifactions. Another difficulty lies In th« fact that 
hitherto the field of geological exploration has teen v«ry re- 
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gtricted. Outside of England, Germany, and France, very few 
formation* have been seriously studied; almost the only success¬ 
ful explorations have been m railway cuttings One indication 
of what maybe discovered elsewhere is furnished by the remarkable 
petrifactions which have resulted from some researches prosecuted 
in Africa and Asia, m the neighbourhood of the Cape, and on 
the Himalayas forms have been discovered which fill up im¬ 
portant gaps in palaeontological classification. It must be remem¬ 
bered also that only the hand and sobd parts of organisms have 
been preserved, that entire forms, such as the Medusae, shell-less 
molluscs, many articulata, nearly all worms, could leave no trace 
behind. The most important parts of plants, the flowers, have 
completely disappeared. Moreover, terrestrial organisms have 
been petrified only in accidental instances, where they have fallen 
into the water and been covered with mud , it is not to be won¬ 
dered at then if the number of fossils of this kind is relatively 
much less considerable than that of those kinds which have in¬ 
habited the sea or fresh water This explains also the appa¬ 
rently strange fact that of many fossil mammals, especially those 
of the secondary, we recognise only the lower jaw This arises 
from the fact that that bone is easily separated from the dead 
body , while the rest swims on the surface of the water and is 
carried to the bank, the jaw falls to the bottom, and is buried in 
the mud, where it is petrified The traces of those which have 
been found in different beds of sandstone, and especially in the 
red sandstone of Connecticut, belong to organisms whose bodies 
are entirely unknown to us, and prove that we are far from pos¬ 
sessing remains of all actual forms What gives us reason to 
think that an immense number must remain unknown is the fact 
that of those whose fossil remains we possess, only one or two 
examples have come to light It is only tea years since a bird 
of the highest importance was discovered in the Jura , till then 
no intermediate form was known between the birds proper and 
reptiles, which are, nevertheless, the class most closely related 
to the former Now this fossil bird, which possesses the tail, 
not of an ordinary bird, but of a lizard, confirms the hypothesis 
that birds are descended from the saunans A couple of small 
teeth which have been found in the Keupcr of the Trias are, up 
to the present, the only proof that mammals have existed from 
the Tnassic period, and that they did not appear only in the 
Jurassic period, as was previously believed 

Fortunately we are able to supplement the insufficient data of 
palaeontology by those of embryology, since individual develop¬ 
ment is, as it were, a reproduction or recapitulation brief and 
rapid, by means of heredity and adaptation of the development 
of species Embryology is especially valuable for the light 
which it throws on the more ancient forms of the primordial 
period , by it alone do we learn that these primitive forms must 
nave been simple cells, similar to eggs, that these cells, by their 
segmentation, their conformation, and their division of labour, 
have pven birth to the infinite variety of the most complicated 
organisms 

To the valuable data respecting the relations of organisms 
furnished by paleontology and embryology must be added those 
derived from comparative anatomy. When organisms, whose 
exterior is very different, resemble each other in their interior 
construction, we may conclude with certainty that this resem¬ 
blance is due to heredity, while the differences are a result of 
adaptation. If, for example, we compare the limbs or extremi¬ 
ties of different matnmifets, the arm ol man, the wing of the bat, 
the antej-ior members of the mole adapted for digging, those of 
other mammtfers made for leaping, climbing, or tunning , if we 
consider, besides, that in all these members variously formed, the 
same bones are found, equal In number, in the same place, dis¬ 
posed in the same manner, are we not forced to admit the close 
relationship of organisms? This homology can be explained 
only by heredity, by descent from common ancestors And to 
go still further, if we find in the wing of the bird, m the 
anterior members of reptiles and amphibia, the same bones as 
in the arms of man, or in the anterior limbs of other mammifers, 
can we not affirm with certainty the common descent of all 
these vertebrate animals ? 


SCIENTIFIC SERIALS 
Oettm Highways, May.—The first paper in this number is an 
article on Mexico, by Mr. Maurice Kingsley, accompanied by a 
map showing the course of the Vera Cruz and Mexico Railway. 
This is followed by a very interesting article on “ Railway Com¬ 
munication between London and Calcutta,” with a map showing 


the proposed line from Ostende, by Vienna, Constantinople, 
Diabeker, Herat, Cabul, Lahore, Delhi, Cawnpore, and Cal¬ 
cutta By this route the land journey would amount to 6,336 
miles, with only 73 miles of sea, which could be accomplished 
in 214 hours, or about 9 days , while by the present shortest 
route, the sea journey amounts to 3,941 miles, and the time 
taken is 492 hours, or upwards of 20 days Dr. Robert Brown 
contributes a paper entitled " A Cruise with the Whalers in 
Baffin’s Bay,” which is followed by “ Notes on Mr. Stanley’s 
Work,”byCapt R F Burton, in which that gentleman poinLs 
out several things m Stanley’s book that he thinks are capable 
of amendment Burton thinks Stanley “ wants only study and 
discipline, to make him a first-rate traveller ” This is followed 
by a very valuable paper on “The Steppes to the North of 
Bokhara,” by A Vambery Then follow the usual reviews, 
notes, reports of societies, &c. 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, May 1 —Dr Odling, I' R S , president, 
in the chair—Dr H Sprengel, “ On a new class of explosives,” 
gave an account of some n< w explosives consisting of two liquids 
mtxplosive by themselves, but which when mixed and fired with 
a detonating chargeaic aseffective as nitroglycerine —Prof Abel 
of the Royal Artcnal, Woolwich, drew- attention to the great 
difference produced by variations in the mechanical state of the 
explosive —On Xirconm, by Mr J B Hannay —On Pyrogallate 
of lead and lead salts, by Mr W II Deenng 

Royal Horticultural Society, April 16 —General meeting, 
Sir Courts. Lindsay, Bart , m the chair The Rev M J Berkeley 
commented on the plants exhibited, and remarked that the unused 
archways of railways might be profitably employed for the produc¬ 
tion of mushrooms—Mr W A Lindsay (the secretary) enume- 
1 ited the concessions which the l ouncil had made for this year to 
Her Majesty’scommissioners fortheKxlubition,including a passage¬ 
way across the gardens the society would receive in return the 
sum of iooo l —Scientific committee--Prof Westwood, 1- L S , in 
the chair The Rev M J Berkeley commented on an article 
in the recent number of the journal of the Royal Agricultural 
Society 011 the injury suffered by horses fed upon mouldy oats 
There was an evident error with respect to the fungus figured as 
Aspergillum (sic) which was clearly the common bread-mould 
Ucophera Afucedo With respect to the diseased coffee-plants 
from Natal brought forward at the last meeting he was disposed 
to thmk that climatic conditions were the cause, of their malady 
The differences between the summer and winter temperatures 
had been too slight to check the giowth of the coffee trees. 
There are often three flowerings instead of one, or at all events 
two It seemed on the whole probable that growth was over¬ 
estimated, and that, consequently, when the drought came, the 
plant* were unable to support it There was a minute immature 
black fungus, which might be referred to Depazi a, on the twigs, 
i’rot Thiselton Dyer read a letter addieased to Dr. Hooker 
from Dr Henderson in charge of the Calcutta Botanic Garden, 
describing the disease of the opium poppy This appeared to he 
favoured by moist wea’her, and the plants affected were infested 
with Peronospota arboresittis, and also with a fungus fwhich Mr 
Berkeley identified ns Afairospoi turn chmantAi, a peculiar form 
of Cladosporium kerbarum ) The places attacked were black, 
and the disease progressed from below, upwards If the plant 
has not flowered when attacked, it never does so, but if if is on 
the point of flowering the sepals, petals, and stamens, do not drop 
off us they would do in healthy plants The effect of guano, even 
in very small quantities, was remarkable in increasing the crop 

Institution of Civil Engineers, April 29 —Mi T 
Ilawksley, president, in the chair --“On the Rigi Railway,” 
by Dr William Pole, F R.S , M Inst C K The object of this 
railway was to convey passengers to the top of the Rigi, a 
mountain near Lucerne, from which there was a view so cele¬ 
brated as to attract large numbers of visitors in the summei 
months. The line commenced at Vitznau, on the Lake of Lucerne, 
and was about four miles long. Die works are mostly formed 
by cutting and benching on the rocky slope of the mountain 
'1 here was but one short tunnel, and only one iron bridge over a 
ravine. The gauge was 4 feet 8^ inches 

Glasgow 

Geological Society, April 10—Mr John Young, vice- 
president, in the chair —The chairman exhibited a specimen 
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Juke,, containing In went abundance the tests or shells of a 
species of Foramlnifer, Sacamma cartm Similar organisms 
had been found In a limestone from the Elf Hills, Northumber¬ 
land, and described by Dr H B Brady in 1871 They had 
also been found once or twice in the limestones of the east of 
Scotland, but so far as he was aware, this was the first instance 
in which it had been recognised in the limestones of the Lanark¬ 
shire coal field.—Mr J Thompson, FGS, read a paper which 
he had prepared in conjunction with Mr. Henry Caunter, on 
the geology of the neighbourhood of Stornoway, island of l ewis. 
The authors briefly described the relations of the gneissic or 
Liurentian rocks to the Cambrian strata of the island The 
junction of the two formations is seen in the bed of a small stream 
that flows into the sea in the harbour of Stornoway, also m 
Garabost Bay, about seven miles to the east. The 1 aurentians 
dip N.W., while the lower members of the Cambrian dip at an 
angle of 23* to the N t These beds have been termed by Sir 
R. Murchison, Upper Cambrian. The authors next described 
the more recent deposits of the island, beginning with the boulder 
dnft, with its transported striated erratics, all of which belong to the 
Laurentian system, and are traceable tr the west and north-west. 
They then referred to the gravels and drift sand which overlie 
the remains of an extensive bed of peat seen in Stornoway Bay, 
where it attains a depth of 15 feet At the lower extremity of 
this bed, and only seen at extreme low tides, are numerous 
stumps of trees of considerable dimensions, the roots of which 
rest upon and pass down through a bed of clay which forms the 
subsoil h rom this it would seem that there has been an exten¬ 
sive subsidence of the island at a comparatixely recent period, 
and that the climatnl conditions must have been very different 
during the time when such trees grew from those which prevail 
at the present day 

Baris 

Academy of Sciences, April 28 —M de Quitrefagcs, 
president, in the chair —1 lie following papers were read—On 
the actions produced in capillary spaces by molecular attractions, 
by M. Bee |Uerel The author described the various results 
produced by inserting solutions contained in cracked vessels into 
other xcssels containing solutions capable of producing precipi¬ 
tates in them, e g baric nitrate and potasstc sulphate Afitr a 
few days the solutions communicate by the crack and ileunc 
curren's are started.—On the heat disengaged by the reactions 
between the alkalis and water potassic and sodic hydrates by 
M. Birthelot The results obtained lead the author to suppose 
that there Is apoiassic hydiate intermediate between thcordinary 
fosed and crystallised hydrates —On the combinations produced 
If the electric discharge between marsh gas and carlxsmc anhy¬ 
dride, and between carbonic oxide and hydiogen, by MM P and 
A Thenard —On certain particular spectroscopic observations 
by I'ather A Secchi —On the application of the pamlynamoineter 
to the measurement of the work performed by a steam engine, 
by M G. A Him.—On the application of the mathematical 
theory of elasticity to the study of articulated systems formed by 
rustic rods, by M Maurice Levy.—On the composition of the 
thermic mineral waters of Vichy, Bourbon l’Archambault, and 
Neris, as regards those substances which invariably exist m 
water in minute proportions, by M de Gouvemain —An exami¬ 
nation of the difference produced in the spectrum of chlorophyll 
by different solvents, by M. J Chautard -On the unwholesome 
nature of the Versailles water supply, by M E Decaime —On 
the awakening of the Phylloxera in the month of Aprd 1S71 bv 
M Faucon —On nebula: discovered and observed at the Mar¬ 
seilles observatory, by M. E Stephan.-On characteristic, in 
1 he theory of conics, on planes, and in space, and on second 
order surfaces, by M Halphen —On the vapour emitted at the 
same temperature by the same body in two states, by M I 
Moutier.—On the spectrum of erbia, by M. Lecocq de Boubaul 
dram The author has found that erbia and erbic phosphate 
give, when heated, different band spectra, of which the author 
exhibited plates and tables. These spectra he has carefully in¬ 
vestigated, and finding it impossible to attribute either of them 
toaDother body, he concluded that they were b.th due to 
erbium in different states of combination —Observations on M 
du Moncel’s late note on the history of the silent dischsrge, by 
M. Am Thenard.- On the Manufacture of ammomc sulphate 
from nitrogenous waste products, by M. L’Hote.—On the con- 
dtoona of formation of extra whdous pig in blast furnaces, by 
M. S. Jordan. Experiments on the effects of dynamite by 
MM- Roux and Jarrou. —On necrobiosis and gangrene, an expe¬ 


rimental study on the phenomena of mortification and putrefac¬ 
tion as they occur in the living body, byM. Chauveau.—On the 
geology of Mount Leberon, by M. A. Gaudry, 


THURSDAY, Mav 8 

Roval Society, at 8 30 — Contributions to die Study of the Errant Anne- 
tide, of the older Palaeosoic Rock. Prof Alleyne Nrebolion — Kess.rche. 
in Spectrum Analysis in Connection with the Spectrum of the Sun: 
Norman Lockycr —The Action of Light on the Electrical Rcsutance of 

Mathematical Society, at 8 —On Bicursal Curves and Plan of a Curve, 
tracing Apparatus Prof Ciyley —On an application of the Theory of 
Umcursal Curves M Hermite 
Society ok Antiquaries at 8 30 
Royal Institution, at 3 —Light Prof Tyndall. 

FRIDA K. May 9. 

Royal Institution, at 3—A Fortnight in Asia Minor. Mr. Grant Duff, 


Royal Institution, at 3—Ozine Prof Odhng 
MONDAY , May is 
Royal Geoobaphical Society, at 8 30 

London Institution, at 4 —Elementary Botany Prof Bentley 
/UEWAY May 13 

Roval Institution, at 3-Roman History and Architecture: J H. 
Parker 

Photographic Society, at 8 —On instantaneous Landscape Photography, 


Gbologicai Society, at 8 —Notes on Struciurc in life Chidk of Ihe York 
shire Wolds J R Mortimer - On the genus FaUocorynr, Duncan and 
lenk.ns, and Its affinmes Prof P Marc, Duncan -On /•Wycn.gw* 
icUriKephalum and Paltrotpoia r /m. at, EgerioiL Sir Philip de M 
Grey bgeriou —On a new genus of Silurian Alter dec . Dr Thomas 

Archmological Association, at 8 —Anniversary 

Society 01 Ikiforsi'm* h ? NC.iNEE* r s“ D at 7 “ 3 o — On’ the Block System of 
Working Railways W H Preece and Capl MallorlL 
MURED 4 V, May ij 

Royal Society, at 8 30 

Chbmicai Society, u 8 —On Isomerism Dr H E. Armstrong 


Enc.ush— Comet's Tails no longer a Mystery TAR (Reeves aud 
Son) -Manual lor Medical Officers of Health L Smith IKmghi & Col 

—Manche-,er Science lectures, 1871-73 3rd Senes J Hcvwood «t Co - 
Tropical World New fcdiiron Or G Hartwig (Longman.) —1 he Lile of 
von Uuinholdt, Vols 1 and 11 Bruhns, translated by Las*ell(Longmans 1 - 

(Ungm. r) n,T 

M ^British Ffc r"k X B y uc&p 4 u n bl 

Society for promoting Chri.uan Knowledge) -The CniiVofThe 
among ihe South Sea Islands, 1865 J C Brencblcy (Longman.) 
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A VOICE FROM CAMBRIDGE 
II. 

'"I ‘‘HE questions raised by the Cambridge Memorial to 
A which wc referred last week are so important that 
no excuse is necessary for recurring to them. In the 
first place it may be remarked that the answer of 
Mr. Gladstone to the Cambridge memorialists, is quite 
such as any reasonable man might have looked for. 
University reform is not at present a political question 
in the vulgar sense of that word. The heart of the 
masses is not stirred by proposals concerning the tenure 
of fellowships The lehgious element, or rather the sec¬ 
tarian element, has now been largely eliminated from the 
matter , there remains scarcely anything at stake save 
the interests of learning and science, and these, as we 
know, are things of very little value in the eyes of the 
present Government. 

The more one looks at the matter the more it is 
difficult to see whit good the Cambridge Reformers 
expected to result from their respectable document. 
No fault can be found with the propositions of the 
memorial so far as they go. They are just such sound 
steady-going sobu proposals as would naturally come 
from a body of quiet moderate officials who, on the 
whole, content with the general state of things, desued 
to see some practical amendments introduced, but 
dreaded to agitate, had a wholesome fear of radical 
changes, and above all, were not clear about the broad 
features of the necessities which have to be met, or of 
the changes which have to be brought about 

Until the public mind, to say nothing of the Univer¬ 
sity mind, has gained some clear definite notions about 
the functions of a University, all attempts at reform must 
be partial or complete failures 
The prevalent theories concerning the office of a Uni¬ 
versity may be put in three categories 
The first regards the University as an ecclesiastical 
nursery. This was the original view, but now-a-days is 
passing out of mind, though tenaciously clung to by some 
resident members at either University. It only needs to 
be mentioned to be dismissed. 

The second looks upon Oxford and Cambridge as 
places where the young Tartars of modern English society 
are covered with a varnish of “culture,” and polished 
into gentlemen. Dr. Lyon Playfair said in the House 
the other day that the Scotch University taught a man 
how to make a thousand a year, the English University 
how to spend it; and in saying this he simply put into 
forcible language the ideas which are prevalent among 
many members of the Universities. They distinctly and 
emphatically discard the idea that it is the duty of the 
University to equip a man for the struggle for a livelihood, 
to train him for business, for the arts, for the professions. 
Their token is “culture,” not culture in the sense of 
htgher learning, but in the sense of personal varnish, in 
the sense of a mental equipment which does not pay, and 
which is of no use to the owner in practical life, which is 
a luxury and not a need, a sort of evening dress of the 
mind, which maybe ornamental under the artificial lights 
No. 185—Von. vi n. 


of society, but is ill suited for every-day work Now this 
sort of culture is not much sought after , for by hard- 
headed fathers whose sons have to get or to keep their 
living by their own exertions, it is sought for less and less 
year by year. The advocates of the view we are dealing 
with see this very clearly, and accordingly they contend, 
very logically, that since the world does not care greatly 
for this kind of culture, and will not send its sons to a 
University for that only, some other inducements must be 
provided. And these are found m the prize fellowships, 
more especially in the non-resident fellowships. A lad of 
parts whose friends would not send him to Oxford simply 
to gam that liberal education, ‘‘which softens the cha¬ 
racter and prevents its being strong,” goes there because 
by show of possessing that culture which he despises or 
even hates, he gams a good round sum of money which 
it is worth his while to waste three or four years m 
getting. 

I he third view, which at present has but few advocates, 
teaches that the University is a place where anyone and 
everyone may be trained for any and every respectable 
path of life, and where at the same time all the interests 
of higher learning and science are cared for. The advo¬ 
cates of this view say, Do not bribe men by fellowships to 
come to a University from which they will go carrying 
with them a very little learning, and that for the most 
p irt useless, and an artificial culture of doubtful value. 
Make it worth their while to come to the University, teach 
them there what they want to be taught, train them there 
as they desire to be trained, and there will be no need to 
bribe them with fellowships. They will then come to 
Oxford and to Cambridge as they are now going to 
Owens College, to London, to Newcastle, and to Ger¬ 
many Take care at the same time that the teaching be 
not narrow and professional, broaden it with the diligent 
1 nurture of higher learning and science, and then there 
will be every hope of seeing true culture and useful edu¬ 
cation going hand tn hand Let the youth of the 
University have the opportunity of seeing the master¬ 
minds of the age at their work, so that they may be 
inspired by them to the highest reaches of thought. 

It appears to us that many of those who signed the 
Cambridge memorial had no clear ideas as to which of 
the above views they adhered , and hence the uncertain 
sound of their trumpet. Apparently the document was 
I so loose that supporters of all three views signed it con¬ 
scientiously ; no wonder it fell without effect 

It is unnecessary for us to say that the third view we 
have mentioned is one which we ourselves support The 
real difficulty lies in this, how to change the old Univer¬ 
sities to suit these new views, how to ring out the old 
ccclcsiasticism and false culture and ring in useful training 
with high science and deep active learning and re¬ 
search. The difficulty of this task cannot be exaggerated 
Long years of misrule have left suckers of jobbery, like 
bindweed in an old garden, which come up refreshed 
with every stirring of the soil. There is a mass of power¬ 
ful conservatism which has to be striven against. There 
is a careless public and a still more careless Government 
which has to be roused. There are plenty of difficulties 
in the way. If the memorialists really have the reform 
of the old universities at heart, they will cease to memo¬ 
rialise feebly a feeble administration, and search ddi- 
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gently for some broad scheme of reform which may be 
introduced without danger, which will render all fellow¬ 
ships unnecessary, which will at once provide for the pro¬ 
fessional student and the ongm.il investigator, and that 
in such a way that an ignorant Parliament shall have no 
excuse for tampering with it. And if they do this quickly, 
they may do it before the Association for Academical 
Organisation has begun to stretch its limbs 


LONGMANS' TEXT-HOOKS OF SCIENCE 
Electricity and Magnetism By Flccmmg Jenkin, 
F.R SS L and E , M 1 (. E„ Professor of Engineering 
in the University of Edinburgh. (London Longmans 
and Co , 1873 ) 

H E author of this text book tells us with great truth 
that at the present time there are two sciences of 
electricity—one that of the lecture-room and the popular 
treatise, the other that of the testing-office and the 
engineer’s specification The first deals with sparks and 
shocks which are seen and felt, the other with currents 
and resistances to be measured and calculated The 
populanty of the one scitnce depends on human 
curiosity , the diffusion of the other is a result of the 
demand for electricians as telegraph engineeis. 

The text-book before us, which is the work of an 
engineer eminent m telegraphy, is designed to teach the 
practical science of electricity and magnetism, by setting 
before the student as early as possible the measurable 
quantities of the science, anil giving him complete in¬ 
structions for actually measuring them. 

“ The difference between the electricity of the schools 
and of the testing office has been mainly brought about 
by the absolute necessity in practice for definite measure¬ 
ment The lecturer is content to say, undtr such and 
such circumstances, a current flows or a lesist.ince is 
increased The practical electrician must know how 
much resistance, or he knows nothing; the difference is 
analogous to that between quantitative and qualitative 
analysis.” 

It is not without great effort that a science can pass 
out of one stage of its existence into another. To 
abandon one hypothesis in order to embrace another is 
comparatively easy, but to surrender our belief in a mys¬ 
terious agent, making itself visible in brillnnt experi¬ 
ments, and probably capable of accounting for what¬ 
ever cannot be othei wise explained, and to accept the 
notion of electricity as a measurable commodity, which 
may be supplied at a potential of so many Volts at so 
much a Farad, is a transformation not to be effected 
without a pang. 

It is true that in the last century Henry Cavendish led 
the way in the science of electrical measurement, and 
Coulomb invented experimental methods of great pre¬ 
cision. But these were men whose scientific ardour far 
surpassed that of ordinary mortals, and for a long time 
their results remained dormant on the shelves of libraries. 
Then came Poisson and the mathematicians, who raised 
the science of electricity to a height of analytical splen¬ 
dour, where it was even more inaccessible than before to 
the uninitiated. 

And now that electrical knowledge has acquired a 
commercial value, and must be supplied to the telegraphic 


world in whatever form it can be obtained, we are per¬ 
haps in some danger of forgetting the debt we owe to 
those mathematicians who, from the mass of their unin¬ 
terpretable symbolical expressions, picked out such terms 
as “ potential,” “ electromotive force ” and “ capacity,” re¬ 
presenting qualities which we now know to be capable of 
direct measurement, and which we are beginning to be 
able to explain to persons not trained m high mathe¬ 
matics 

Prof. Jenkin has, we think, made great progress in the 
important work of reducing the cardinal conceptions of 
electromagnetism to then most intelligible form, and 
presenting them to the student in their true connection. 

The distinction between free electricity and latent, 
bound, combined, or dissimulated electricity, which 
occurs so frequently, especially in continental works on 
electricity, is not, so far as we can see, even alluded to in 
these pages ; so that the student who takes Prof, Jenkin 
as his sole guide will not have his mind infected with a 
set of notions which did much harm in their day. On 
the other hand, terms which are really scientific—the use 
of which has led to a clearer understanding of the 
subject—are carefully defined and rendered familiar by 
well-chosen illustrations. 

Thus we had that men of the most profound scientific 
acquirements were labouring forty years ago to discover 
the relation between the nature of a wire and the strength 
of tha current induced in it By the introduction of the 
term “electromotive force” to denote that which produces 
or tends to produce a current, the phenomena can now 
be explained to the mere beginner by saying that the 
electromotive force is determined by the alterations of the 
state of the circuit in the field, and is independent of the 
nature of the wire, while the current produced is mea¬ 
sured by the electromotive force divided by the resistance 
of the circuit. To impress on the mind of the student 
tenns which Pad him in the right track, and to keep out 
of his sight those which have only led our piedecessors, 
if not ourselves, astray, is an aim which Prof. Jenkin 
seems to have kept always in view. 

To the critical student of text-books in general, there 
may appear to be a certain want of order and method in 
the first part of this treatise, the different facts being all 
thrown into the student’s mind at once, to be defined and 
arranged in the chapters which follow But when we con¬ 
sider the multiplicity of the connexions among the parts 
of electrical science, and the supreme importance of never 
losing sight of electrical science as a whole, while en¬ 
gaged m the study of each of ns branches, we shall sec 
that this little book, though it may appear at first a mighty 
maze, is not without a plan, and though it may be diffi¬ 
cult to determine in which chapter we aic to look for any 
particular statement, we have an excellent index at the 
end to which we may refer. 

The descriptions of scientific and telegraphic instru¬ 
ments have all the completeness and more than the concise¬ 
ness which we should look for from a practical engineer, 
and m a small compass contain a great deal not to be 
found m other books. The preface contains an outline of 
the whole subject, traced in a style so vigorous, that we 
feel convinced that the author could, with a little patns 
bestowed here and there, increase the force of his reason¬ 
ing by several “Volts," and at the same time diminish by 
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an “ Ohm ’’ or two the apparent stiffness of some of the 
paragraphs, so as to render the book more suitable to the 
capacities of the “ Microfarads ” of the present day. 


ZOOLOGICAL MYTHOLOGY 
Zoological Mythology; or, Ihc Legends 0/Animals By 
Angelo De Gubernatis, Professor of Sanskrit and Com¬ 
parative Literature m the Istituto dt Studii Superion 
e di Perfe/ionamonto at Florence. 2 vols. (London 
Trubner and Co , 1872 ) 

HE claims which these volumes make to our con¬ 
sideration as students of Nature is that their stories 
of birds, beasts, and fishes are treated as being Natural 
Htstory, not indeed in an ordinary, but 111 an extra¬ 
ordinary sense It is asserted that they are descrip¬ 
tions in mythical language of the great phenomena of the 
earth and sky. To no small extent this assertion is in¬ 
disputably true In ancient poetry or story, it often 
happens that the teller of a myth incidentally lets us 
know what his underlying meaning is. Thus many a 
passage front the Veda shows that the minds of that 
poetic race of herdsmen, the ancient Aryans, were so 
moulded to the dominant ideas of the pasture and the 
stall, that they saw throughout all heaven and earth the 
analogues of their beloved herds The winds chasing 
the clouds seem, to their fancy, bulls rushing among the 
cows The sky is a beneficent cow, giving rain for milk 
Indra, the Heaven-god, is a bull of bulls, whose horns 
are the thunderbolts, who smites in storm the mountain 
cavern where the cloud cows are imprisoned, and sets 
them free. The sun may be fancied a herdsman, as in this 
ancient Vedic riddle “ I have seen a shepherd who never 
set down his foot, and yet went and disappeared on the 
roads , and who, taking the same and yet different roads, 
goes round and round amidst the worlds ” Horses, too, 
as wc moderns know by the. classic chariot of the sun, 
figure in mythic astronomy. Prof. De Gubernatis gives 
us the beautiful little Russian nature-tale of the maiden 
Basilica, who, on her way to the old witch’s house, sees a 
black horseman all m black on a black horse, and then 
night falls , then she sees a white horseman on a white 
horse, and day dawns, then a red horseman on a red 
horse, and the sun rises The story has been told already 
m England, but desei ves telling ag un for its absolute 
certainty of meaning, which hardly requires the old witch’s 
explanation that the black, white, and red horsemen are 
mythic personifications of night, day, and sun. If, then, 
we meet with stoi ics very like unquestionable nature-myths, 
there is a strong case for the mythologists who say these 
stories are also nature-myths, whose original meaning 
has been forgotten, so that they have fallen into the 
state of mere fanciful tales. Thus, m an Esthonian 
story quoted by our author, this same notion appears 
of the three horsemen who are personifications of the 
great periods of light and darkness. The hero comes to 
deliver the princess from the glass mountain where she 
sleeps, and he comes dressed first m bronze colour on a 
bronze-coloured horse, next in silver on a silver-tcoloured 
horse, and lastly m golden garb on a golden horse. This 
certainly looks like a story suggested by the victorious 
noonday sun coming at last with glowing rays to accom¬ 
plish the task he had failed to perform in darkness or 


twilight, to deliver the Spring from the icy fortress of 
Winter, or, as our nursery talc has it, to awaken the 
Sleeping Beauty in the Palace where the spell of Winter 
has bound her and hers in numbness and silence. 1'ah.at 
quantum. 

The scientific study of mythology will be advanced by 
the collection of mythic episodes made with extraordinary 
earning by Prof Dc Gubernatis It is a museum of 
m iterial, and a good many of the author’s rationalisations 
of old legends seem plausible For instance, he adds 
new versions to the group of tales (towhich belong “Tom 
Thumb” and “Little Red Ridinghood”) in which the 
night is dramatised as a wolf or other monster, which 
swallows and afterwards releases the hero who represents 
the sun or day. He goes on to interpret in the same way 
the stories where the hero is shut up in the sack or chest 
and cast into the water, but comes safe to land after all, 
as the sun, shrouded in the shades of evening, crosses 
the ocean and reappears at morning The value of such 
interpretations as these depends, of course, on careful 
comparison of evidence Unhappily, however, the gene¬ 
ral method of the book is unscientific. The author has 
no stnet logic in him. His argument is substantially 
this: natural phenomena often suggest to tale-tellers or 
poets ideas which they shape into cock-and-bull stories ; 
therefore, the way to interpret cock-and-bull stones in gene- 
tal is to guess at some natural phenomena which may have 
suggested them. The consequence of such a principle of 
interpretation is a network of tangled guesses, which often 
only mystify the legends they pretend to explain The 
case with which such a method can be applied, and the 
worthlessness of its results when it is applied, are shown 
in the author’s treatment of common proverbs. As a 
rule, proverbs really require no explanation , their origin 
is intelligible at a glance, as it always was , we feel we 
might have made them ourselves, if we had been clever 
enough, and proverb-making had been still in fashion. 
Not so our author “The black cow gives white milk” 
means to him that the night produces the dawn, or the 
moon, or the Milky Way (wc are allowed to take our 
choice which we like best). “Though the cow’s tail 
waggles, it does not fall,” seems to us to require no recon¬ 
dite explanation ; but to Prof. De Gubernatis it connects 
itself with a whole fabric of speculations about the night- 
monster running after the dawn-cow’s tail to clutch it. 
On the whole, we can hardly better characterise the work 
before us, in its combination of curious material and 
absurd argument, than by quoting the following piece of 
amazing nonsense, ending in a parenthesis with a little 
fact which will be new to most of our readers, and which 
shows that modern Italy has so kept up old classic cus¬ 
toms, that the proverb “ Ab ovo usque ad mala ” still 
explains itself, just as we might now say, “From soup to 
dessert ”:— 

“ The hen of the fable and the fairy tales, which lays 
golden eggs, is the mythical hen (the earth or the sky) 
which gives birth every day to the sun The golden egg 
is the beginning of life in Orphic and Hindoo cosmogony; 
by the golden egg the world begins to move, and move¬ 
ment is the principle of good. The golden egg brings 
forth the luminous, laborious, and beneficent day. Hence 
it is an excellent augury to begin with the egg, which 
represents the principle of good, whence the equivocal 
Latin proverb, 1 Ad ovo ad malum,’ which signified 
1 From good t» «vU,’ but which properly meant 7 From 
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the egg to the apple,’ the Latins being accustomed to 
begin their dinners with hard-boiled eggs, and to end 
them with apples (a custom which is still preserved 
among numerous Italian families)." 

It is clear that a theorist who can thus turn the practi¬ 
cal sense of his own dinner-table into mythological non¬ 
sense about sky-hens and sun-eggs, is no fit guide to 
students of Comparative Mythology. But his book will 
be useful to those who can profit by his learning and 
ingenuity, without being misled by his fantastic ex¬ 
travagance. 


OUR BOOK SHELF 

The Year-Book of Facts in Science and Ait exhibit¬ 
ing the most important discoveries and improvements 
of the past year in mechanics and the useful arls, &c. 
By John Timbs (London Lockwood and Co, 1873 ) 
WE are glad to notice in Mr Timbs’s annual volume an 
improvement in some of the points in which last year we 
called attention to very serious deficiencies. There is a 
more copious refeience to the original authorities, though 
this is still too frequently withheld, and the statements 
thus deprived of all scientific value , and the lcfcrtnces 
are in general to more trustworthy sources 'Iherc is also 
a sensible diminution in the number of glaring enors of 
the press, which have been so conspicuous a feature in 
earlier volumes. The compilation shows, as does every¬ 
thing from the hand of the same editor, unwearied in¬ 
dustry , but with all that a lack of the power of dis¬ 
tinguishing the worthless from the really valuable Many 
of the paragraphs belong unquestionably to the former 
category, and it is difficult to see what purpose they serve 
except that of “padding” On the other hand some 
really important discoveries or applications of the year 
are altogether unnoticed. Considerable further improve¬ 
ment will be necessary before “Timbs’s Year-book” be¬ 
comes cither an adequate or a trustworthy record of 
the scientific events of the year The portrait of Dr. 
Carpenter given by way of frontispiece is exceedingly 
good 

Das Leben der Erde. Blicke in lhre Geschichte, nebst 
Darstellung der wichtigstcn und mtcressantesten 
Frazen lhres Natur-und Kulturlebens. Lin Volhsbuch 
von A. Hummel. (Leipzig: Vcrlag von Friedrich 
Fleischer, 1872) 

F/tysikaltsute unit chtmisc/ie Unterhaltungen . Ein Volks- 
buch von Dr Otto Ule und A Hummel. (Leipzig: 
Verlag von Friedrich Fleischer, 1873) 

Till the publication of Hummel’s “Leben der Erde” 
there were scaicely any popular scientific works pub¬ 
lished in Germany, which may seem strange, seeing 
that that country has claimed, probably with justice, the 
intellectual leadership of the world for many years past. 
It is possible there is less need for popularising the results 
of science in Germany than in England and France, 
seeing that the German system of education is so thorough 
and comprehensive. Germans also have a greater ten¬ 
dency to go about everything in a systematic way ; and 
this is shown with great force and clearness by Mr. 
Matthew Arnold to be especially the case m their edu¬ 
cational organisation, which discourages the acquirement 
of knowledge in an irregular and haphazard way In 
this country again, as well asm France, “the people" 
generally make their first acquaintance with subjects in 
which the German people are grounded when at school, 
long after they have left school from popular scientific 
treatises. These two works are constructed on some¬ 
what the same plan as the well-known French works 
of Flammanon, Guillcnun, and Keclus, and appear 
to us to be well and often eloquently written, and so 
far as we have been able to test them, are accurate and 


wonderfully fulL In the second the authors aim at 
giving cvery-diy illustrations of physical and chemical 
laws, and at showing their practical and economical 
bearings Theydivideit into four sections .— 1. General 
phenomena of motion as applied to solid, liquid, and aeri¬ 
form bodies. 2 Sound, light, and heat 3. Magnetic 
and electric phenomena. 4. Chemical phenomena. 
Hummel’s Leben der Erde, we should think, would be the 
more popular of the two, both from the subjects treated 
of, the greater picturesqueness of language, and the 
greater abundance and attractiveness of the illustrations, 
some of which are very fine, though on the whole, not so 
well executed as such illustrations generally are in corre¬ 
sponding English and French works. He endeavours to 
show the relation of the earth to other heavenly bodies, 
gives its geological history, describes its physical geo¬ 
graphy, including the phenomena of land, water, and air, 
and concludes with a very eloquent account of the organic 
life of the earth. On the whole, both works seem to us 
very creditable to their authors. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice it taken of anonymous 
communications .) 

Agassiz and Forbes 

The letter from Mr Alexander Agassi?, published in last 
week's Nai URL, revives an attack which was made by Agassiz 
and Desor more than thirty years ago It was then promptly 
met (See Forbes’s “ Historical Remarks on the first Discovery 
of the real Structure of Glacial Ice,” led in New l'hil Journal, 
1843 ) I possess correspondence which abundantly shows thst 
the scientific world (English and Foreign) was thoroughly satis¬ 
fied with the answer given by Forbes. Much of this correspon 
dcnce can, if necessary, be published. But the reply given at 
the tune, and which I am confident will satisfy any unprejudiceu 
person, may tie found incalenso in Appendix B to the “Life and 
Letters of James David Forbes ” (Macmillan and Co, 1873). 
No answer was ever attempted by Mr Agassiz to the paper in 
question, and the facts it contains could not have been allowed 
to pass by him unchallenged, had they not been accurately given. 
Mr Alexander Agassiz may never have read the original paper. 
The date of his letter shows that he cannot have seen the reprint 
in the Life of Forbes 

This impeachment of Forbes’s character by Mr. Agassiz 
(made, I willingly grant, with the best motives, and in Ignorance 
of the details of the case) demands an explanation I am aware 
that few would give credence to imputations of dishonesty m 
Forbes’s character , but the matter is also of historical interest, 
and deserves an historical examination I will therefore, with 
your permission, lay before the readers of Nai ure next week 
the facts from which they shall judge whether the assertions in 
Mr Agassiz’s letter are supported by the evidence, or not. 

Ulackheatb, May io George Forbes 


Venomous Caterpillars 

In Mr. A Murray’s paper on venomous caterpillars in 
Nai ure of May 1, I observe that in discussing the distinction 
between the terms poison and venom, he says in reference to the 
action of snake poison —“ It is said that you may swallow the 
venom of the rattlesnake with impunity, and I imagine you 
may, if it does not get absorbed thiough the mucous membrane • 
but Dr. Fayrer’s exp-nence, lately published, of the effects of 
the semi-swallowing, which occurs in extracting the venom from 
a poisoned wound would rather seem to show that such ex¬ 
tremely virulent venom would penetrate the mucous membrane 
and act as if actually introduced by a wound, his throat having 
become dangerously ulcerated from sucking the poison from the 
wound of a man bitten by a cobra. ” 

If Mr. Murray will refer to my investigations on this subject, 
he will find that snake poison produces the same effect when 
applied to a mucous membrane, and introduced into the stomach, 
the eye, the intestine, or applied to the exposed surface of a 
muscle or peritoneum, though not so rapidly as when injected 
directly into the vascular system The idea that it may be 
swallowed with impunity being quite incorrect. But I must 
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disclaim (having no title to it) the experience he assigns to me in 
reference to the dangerously ulcerated throat, never having made 
myself a martyr to science by so experimenting in propria pa - 
sona I have no doubt, however, as I have elsewhere stated, 
that this method of treating a cobra bite would not be devoid of 
danger to the operator. 

As to venomous caterpillars. There is one much dreaded by 
sportsmen in the Himalayan Terai It is said to be apt to fall 
from the trees on to persons passing or resting beneath their 
branches, and causes great irritation of the puts with which it 
comes in contact, amounting, 1 have been told, in some cases to 
erysipelatous inflammation. It is a moderate-sired, dark-coloured, 
hairy caterpillar, and known (I believe) m those parts of the 
Terai where I have been, as the komla I have nevei seen it, 
but during my t'ger shouting expeditions into the Terai, it was 
always one of the probable inconveniences to be looked for in a 
camp in the tree jungle l have heard many stones of the 
painful and irritating effects of contact with this creature, who.e 
halts are said to cause those results not onty by breaking into iiut 
by also inoculating some irritating secretion into the skin 
London, May 4 J b a\ rfr 

I hcvf just read with interest your report of the paper on 
“ Venomous Caterpillars,” which appeared m your last 
Towards the end of the report Mr A Murray refers to a hairy 
caterpillar which he received from Brasil, and re narks that “ if 
the caterpillars have a special venom, then, as in the nettle, 
there should be a gland at the base of each hair, which should 
be hollow.” I think I know the caterpillar to which he refers, 
and if t am right, its hairs are not exactly venomous, but pro¬ 
duce a considerable amount of irritation in the skin When 111 
Brazil in 1859, I collected some of these caterpillars They are 
very similar in appearance to the larvre of the British Arctia, but 
when their hairs arc examined under a microscope, they are 
found to consist of a series of barbed points, the point of each 
succeeding barb fitting into the divergence of the preceding 
barbs, at least, that t3 my recollection, for I have not examined 
them since then, and cannot find any specimens to do so now 
The caterpillar is called in Maranham, “largata de logo,” that 
is, “fire caterpillar " After these hairs have afforded their pro¬ 
tection to the caterpillar during it* hie, it carefully removes them 
from its body and weaves them in its cocoon, so that the pupa 
is thus as safe from intruders as the larva itself was When a 

child, I recollect that Maranham was occasionally visited by great 
numbers of a particular kind of moth, the dust of whose wings 
produced a very great notation on the skin, the least touch of 
one being sufficient to render you miserable for the rest of the 
evening I perfectly remember a drove of these putting a quick 
temination to a small dance at home, as you may easily conjecture 
that ladies in evening costume are not well protected against such 
visitors. When in Maranham in 1859, I heard that these moths 
had not been seen there for many years I believe their visits 
were during the rainy season home of the British llombices, 
B qua-cut, for example, and some of other genera, are said to 
possess irritable hair. But in B quacus the hairs are not 
barbed, and, nit being an entomologisl, 1 can give no mfoima- 
tion respecting the others. HfcNRV S Wit son 

Anatomical School, Cambridge, May 5 

On some Errors of Statement concerning Organ pipes 
in Recent Treatises on Natural Philosophy 
Thai our best teachers of science, both in their books and lec¬ 
tures make statements which are erroneous in fact, and inferences 
which are misleading whenever they touch upon the subject of 
wind instruments is not a liule surprising, considering that in¬ 
tellects so highly trained hold in aversion any ajiproach to inex¬ 
actness, and the strangeness of it is that the errors arise through 
an ancient human custom, now supposed obsolete among philo 
sophers, of “speaking without knowledge.” 

The evidence, if tendered, would fill some few pages of this 
paper, and if names were appended to the quotations the list 
would include authors most esteemed and honoured 
To cite two Instances among many—and they aie from works 
of unquestioned value and authority, and suppo^d to bring down 
sciences to the latust dale—111 the recently completed ti.nidation 
by Prof. Everett of Prof. Privat-Desehanel’s “ Natural Phito- 
sophy,’ 1 the following passage occurs in explanation of the 
organ-pipe >“ The air from the bellows arrives through the 
conical tube at the lower end, and before entering the main body 
of the pipe haa to pass through a uarrow slit, in issuing from 


which it impinges on the thin end of the wedge placed directly 
opposite, called the lip. This lip is itself capable of vibrating 
m unison with any note lying withm a wide range, and the note 
winch Is actually emitted is determined by the resonance of the 
column of air in the pipe.” In another equally valuable work, 
the “ Physics,” by Prof. Ganot, translated by Prof Atkinson, 
this description is given respecting the free-re.d —“ the tongue 
which vibrates alternately before and behind the aperture, merely 
grazing the edges as seen in the harmonium, concertina, &.c , 
such a reed is called a free reed” Four professors responsible 
for statements so perversely at variance with facts that it is not 
possible either writer can have even attempted to ascertain, still 
less to demonstrate that the facts are as asserted Practical ex- 
peiience affirms that the lip of the organ-pipe does not vibrate ; 
press it with youi hand or hold it in a vice to deaden the 
assumed vibration, and you will not alter one iota of the pitch 
of the sounding note that the free-rccd does not in its vibra- 
n “ merely graze the frame ,” it would be fatal to its proper 
_ech if It did, and its vibrations would be checked m a jarring 
rattle. The facts are too simple to need aigument, all that was 
required was observation 

When Ganot, describing a metal fice reed, affirms as a law 
that when the force of air is increased the pitch of the reed rises, 
lus statement is inexact, for it depends entirely on the accident 
of taking up a reed more or less rigid in proportion to scale, 
whether the experimentalist shall prove his assertion or prove 
the reverse. In the harmonium, of a set of five octaves of reeds, 
half will go more or less sharp, and half will go more or less 
flat, as the lorce of wind is increased, a fact which, if 
more generally known, might induce players to mitigate 
some of the insufferable haisliness and jangling inflicted on 
listeners That “a sharp edge” is essential to the functions of 
the flue organ pipe is one of the commonest errors entertained 
by philosophers, and it forms the groundwork for whole pages 
of false theory In treatise after treatise it is stated “ the air is 
driven against the sharp edge,'“ is split upon the sharp edge, 
and by cmcussion caused to proceed mtcrmittingly,” “the air 
strikes the sharp edge,” “ is divided,” “ is laceiateil,” “strikes 
'gainst the uppei lip, and a shock, is piodticcd which causes the 
air to issue in an intermittent manner ” Another equally com- 
111 in misstatement, and important because so strongly influencing 
theory, is that “ a clo-ed pipe gives a note an octave in pitch lower 
than an open pips of the same length , the length of a closed 
oigtn-pipc is one-fourth that o! the somrous wave it produces in 
” Proved facts give different results At my hand this 
here stood a sounding-pipe perfect in finish, its lip 
r, by mcAUiremeiU at the edge half an inch in thick- 
[ anu whole ranks of pipes were there in various grades of 
conformation, showing that the sharp edge was immaterial to the 
functions of .1 speaking-pipe. Sometimes the chamfering of 
the lip is desirable, sometimes not, and the builder decides ac¬ 
cording to the quality and character of each stop The art in 
“ voicing ” a pipe consists in so directing the stream of air that 
itshall avoid striking the lip, and shall smoothly glide past with¬ 
out shock or noise, or concussion , you get no tone until it does 
Actual experiment will show that a closed pipe gives a note only 
a major seventh hr tow the note it gives as an open pipe, not an 
octave below , indeed, in the higher range of pipes it will be a 
whole tone short of the octave, to sound which the pipe would 
need to be made considerably longer As having some signifi¬ 
cance In connection with this, 11 may be mentioned that there is in 
ail open pipe, whilst sounding, a centre of equilibrium ol pressure; 
it does not occur, as supposed, at the true half of the length, 
biit somewhat below th it division ; as evidence, take the Flute 
llarmonique, when desiring to Rtnke the node, rt will always be 
found below the half. Further, as to length. If the open 
diapason pipe beside me, giving as fine a tone (CC( ) as musi¬ 
n'an can dc-ire, measures 14 fi 10 in. m length, and its corre¬ 
sponding sound-wave claims 16 ft. or nearer 17 ft, the wide 
divergence merits better investigation than it has hitherto re¬ 
ceived. The experiment of Regnuult and Seebeck are highly 
important to this question, but do not reach the conditions 
pressing for expkuntion in a speaking organ-pipe Jo attempt 
to d-monstrate the laws of organ-pipes wnh a tuning-fork is as 
..■conclusive as sending galvanic electricity through a dead body 
and calling the movement he , . ... 

There is little difficulty in understanding how It happens hat 
errors respecting wind instruments arise and are P er P etu ^“j- 
Experimental philosophers are occupied with the weightier mat- 
ters of science, am rarely musicians or familiar with wind inatro. 
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ments; of the trouble and anxiety their caprices give at home 
and in the workshop they have no knowledge The organ-pipe 
is brought into the lecture room, it is caused to prove what is 
wanted, more is not looked for; it comes like a beauty in a 
ballroom, dressed up to play a part and be amiable anil gra¬ 
cious the practical man knows that organ-pipes arc very like 
human beings, of whom Goethe says, “We do not lcam to 
know people when they come to us , to learn their real pecu¬ 
liarities we must go to them ” 

April 18 IIsrmann Suirit 

Rock Inscriptions of Brazil 
Being unable to attend the reading of Mr Whitfield’s paper, 
at the Anthropological Institute, April 22, the following ob¬ 
servations are offered 

The rock inscriptions of Biazd are worthy of attention, be¬ 
cause they appear to belong to a vast series, to which Mentone 
affords a large contribution The suggestion that in the aery 
earliest epochs tally records existed, lends interest to the macs- 
tigation It appe irs probable that military tallies of the levy of 
men preceded the registers in the historical period of the tribute 
of men, arms, and motley by provinces, such as we find in 
Herodotus with regard to 1’eisia 

In reference to the possible generil connection of such in¬ 
scriptions as these with the eastern world, it may he observed 
that Brazil has participated in at least two great migrations 
The Kiriri and Sabuyali of Bahia are allied hy language to 
the ancient Pygmean or Negrito stock This race is everywhere 
very low, and cannot have pioduced even these inscriptions 
The greater part of Brazil is covered by the Guarani or Tupi 
(Agua) languages alliul to the Agiu of the Nile region, the 
Avkhass of Caucus!,1, Ac It is worth inquiry whether the 
Mentone inscriptions may not belong to this epoch 


Abnormal Coloration in Fish 
Seeing Mr W S Kent’s letter on this subject in Nnniz of 
the 8th 111st, a similtr instance was recalled to my memory 
About three weeks ago 1 observed m a fishmonger’s shop a 
plaice, nearly one third of the under side of whose 1> «ly (at ihc 
tail) had the usual colour and orange spots of the upper In 
this specimen the spots were more numerous and brilliant than 
usual The line ol demarcation was irregular, but abrupt Die 
circumstance stiuek me because I have seen great numbers of 
Pleuronectul a, but never one marked thus The fishmonger 
told me that he had never seen a like specimen 

• Akihur Nk ots 

Phosphorescence in Wood 
From the description given hy your correspondent, Richard 
M. Barrington (vol vu p 464) 01 phosphorescence 111 coniferous 
wood, I should imagine it to be extremely probable that the 
pieces of Scotch fir in question were infested with the spawn of 
Polyfat us iinnusiit hr , a fungus very common on the Comfcrae 
The mycelium of this plant (as well as the perfect fungus) is 
well known to be at times highly phosphorescent, ami 111 the , 
Gat timer's Chtottnh for September 28, 1872, I have figured the I 
perfect state of it .as seen so commonly in a luminous condition 
in the coal mines of (dauiurgaiishire In these deep pits the 
spawn of this fungus ramifies about the old shorcing timber, 
and is so highly phosphorescent as to be clearly seen from a dis- j 
tance of twenty yards Many other fungi with their mycelia are 
known to be at times phosphorescent, as lolyparus sulfunm Fr. 
and (Vfc urn ttrtuleum Kr , both common on decaying wood. 

In the (,arden r’s ChromcU for September 21, 1872, the Rev. 
M. J. Berkeley has published a remarkable case of phosphor¬ 
escence in logs of larch. Here the most luminous parts were 
where the mycelium was most developed, and the wood gave out 
such a blaze of white light that although the pieces were wrapped 
in five folds of paper, yet the light shone through as if the speci¬ 
mens were exposed. The phosphorescence appears to accom¬ 
pany the decomposition of the wood on which the fungi at the 
same time prey. W. G Smith 


“ are too many and too close to be oil the result of accident" 
are referred to, those of iron with calcium and titanium being 
especially cited Two explanations are offered, first that “the 
metals operated upon by the observers who fhst mapped out the 
spectra were not absolutely pure," and second, that “there is 
some such similarity between the molecules of the different 
metals as renders them susceptible of certain synchronous periods 
of vibration " 

If we are driven to this second explanation the receive! induc¬ 
tions of spectrum analysis and trie dedu lions of celestial 
chemistry based upon them are shaken at their foundation, for if 
more than one known terrestrial element can display identical 
lines in the spectrum, the suggestion that other unknown celestial 
elements may do the same is freely opened It ts there¬ 
fore very desirable that the spectroscopist should receive all the 
aid which the studies of chemical specialists can afford him 
towards the solution of this problem 

I may venture to speak to the instances quoted by Prof 
Young First as regards calcium and iron Tn making ana¬ 
lyses of a large number of bi.xndx of pig iron I found that 
they all contained calcium, but in v,-ry aatiable prop tritons, and 
endeavoured by ob>ervmg their propeities, and hy further exa¬ 
mination of finished iron, to leatn how the presence of calcium 
affected the quality of iron, but faded to solve this problem 
In the course of these investigations, I found that the 
finished uon, like the pig, presented considerable varia¬ 
tions as regards the quantity of calcium contained in it, 
but / never found a sample 0/ nan at she! quite free ft am same 
tune of CiiUtum As 1 wis operating foi the most part on 
superior qualities of iron which lud been submitted to the ut¬ 
most practicable degree of commercial purification, this expert- 
ence renders it extremely prolnble that Prof Young’s hist 
explanation is the correct one, so fir as iron and calcium are 
concerned 

The want of any chemical reagent by which minute traces of 
titanium can be detected in the presence of luge quantum, of 
iron, or of a means of completely stpirating these nu-lals, [daces 
a serious difficulty m the way of duectly answeimg ihc question 
whether iron is usually associated with traces of titanium , but 
there are indirect evidences of its very common existmce m 
ordinary iron The most decided of these is allorded hy the 
common, almost umveisal, occurrence of the beautiful copper- 
coloured crystals of cyano-nitude ol titanium 111 the hearth 
bottoms of blast furnaces In many cases tin ir concretions form 
large masses, where the ores that have been used arc not sup¬ 
posed to be titaniferous 

Metallic iron obtains impurities, not only fiom Us ore, but also 
from the fuel and fiux used in reduction, and besides these Irom 
the furnace or crucible in which it has subsequently been fused 
or raised to its welding point The difficulty of completely puri¬ 
fying iron is so great that many such coincidences as those re¬ 
ferred to may be expected a ft mi. 

W Maiiiku Williams 


Musical Stones 

When roaming over the hills and rocks In the neighbourhood 
of Kendal, avluch are composed chietly of mountain limestone, I 
have often found what we call here “ musical stout s ” They 
are generally thin flat weather-beaten stones, of different sues 
and peculiar shapes, which when struck with a piece of iron or 
another stone, produce a distinct musical tone, instead of the 
dull heavy leaden sound of any ordinary stone The sound of 
these stones is, in general, very much alike, but I know gentle¬ 
men who possess sets of eight stones which are said to produce, 
when struck, a distinct octave Being only an amateur geologist, 
I am unable to account for this fact, and would be glad if any 
of your numerous readers would take the trouble to explain to 
me, through the medium of your columns, the peculiar com¬ 
position of the stone m question, and the distinct qualifications 
nencessary to form a musical stone. 

Richard J Nelson 


Coincidence of the Spectrum Line* of Iron, Calcium, 
and Titanium 

In Prof. Young's letter published in Nature, vol. vu , p iy, 
some coincidences of the lines of different substances which 


Acquired Habits m Plants 

In Nature of May 1, p. 7, which I chance not to have seen 
till now, Mr Babbington puts a Question on the subject of my 
climbing specimen of violet which I fear I am not botanist 
enough to answer, 
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X described it as a “ dog ” violet simply because it bore leaves 
and flowers on the same stem, which in my simplicity I supposed 
wa9 enough to settle us species. But though the subdivisions of 
V cainna be new to me, a word or two of remark and descrip¬ 
tion may elucidate the required point to othei eyes I would 
add that the specimen, such as it is, is very much at Mr 
Babbmgton’s service should he care to see it It is still recog¬ 
nisable, no doubt, though it suffered considerably from having 
no better protection for some hours than a fly book 

In the first place it was not growing in a moist situation or 
one to account for luxuriance Though near the river, it was 
many feet above the water, and was on the further side of a 
small high road In this position it had, as I before mentioned, 
attained a height of two feet and a half, and the flower which 
first attracted my eye was almost on a level with my waist The 
plant had climbed through the hedge like a vetch or a fumitory 
On comparing it with the most robust specimens of V tammi 
which I can find this spring, the following points of resemblance 
and of divergence present themselves The stem of mine is 
channelled in the oidmary way, and the leaves tolerably like in 
shape though rather inoic pointed On the other hand, the 
leaf-stalks and peduncles are in mine much shoiter, the upper 
leaves being altimst semle The position of the bracts is similai, 
but instead of the c m-picuous stipules of l ' i annul, mine has 
those parts so small as almost to escape notice Again, while | 
the stem of V r.imuit does not in my experience branch, the | 
stem of mine has, in two places, thrown off a small branch 
bearing leaves and flowers Also there was not, as far as l 
remembei, any trace of any shoot from the root except the one 
stem, while V ami mi, as 01 dinardy found, sends up a greater 
and a lesser flowering stem and a bunch of leaves besides 

I hope that these particulars will shed more light on the 
subject than 1 can myself J. O 

fat. Asaph, May to 


JOHN STUART MILL j 

Born May 20, 1806, Died May 8, 1873 

T HOUGH it has not been the custom among specialists 
to regard Mr, John Stuart Mill as a scientific man, 
yet we venture to say that he has not left behind him in 
this country any man who has done more for the general 
advancement of science Before Mr. Mill’s time men 
found their way to great discoveries, and succeeded in 
proving to each other that what they had discovered was 
scientific truth. But they could tell each other very little 
about the method of scientific investigation Indeed 
Whately, the then greatest authority in logic, pronounced a 
theory of induction impossible. Mr Mill, however, did 
formulate the canons of induction, and in so doing he lit 
a lamp which will for ever burn a steady guiding light in 
the path of the scientific inquirer. And the value of tins 
light need be regarded as none the less even if we con¬ 
sider that its chief service lies in guiding us past the j 
snares and pit-falls of error, and the entrances to those I 
mazes and endless labyrinths of unreality in which so 
many powerful intellects have toiled and spent their 
Strength for nought, nay, worse than in vain, for their 
brilliant struggles have fascinated thousands and drawn 
them from the sober highway of truth, which alone is the 
road to usefulness—to happiness The vast and still 
growing influence that Mr. Mill has exerted in this direc¬ 
tion is fully recognised by those who regret it most, 
because they believe that Truth may be reached by other 
and nobler paths. We are content to note the fact that 
among the great men of our day no one lias done so 
much as he, to widen the domain of science and to 
subdue to its methods all subjects of human inte¬ 
rest Choosing for the field of his more serious 
labours several of the most difficult subjects of research, 
those that had most eluded the grasp of the understand¬ 
ing, he has enriched the world with works that will long 
remain monuments of science. His “Logic" is our text¬ 
book of the science of evidence. His “ Political Econo¬ 
my " is our text-book of the science of wealth. And if 
there is a scientific work on politics it is Mr. Mill's “ Repre¬ 


sentative Government” One feature of Mi Mill’s cha¬ 
racter deserves special notice in this connection He 
had the true scientific temper, a disinterested love of 
truth, in a degree not to be surpassed If it could be 
shown that in any particular his teaching was unsound, 
and none were ever able to do this so well as his own 
disciples, the men whom he had trained to think, no one 
was more glad that error had been detected than was 
Mr Mxllhimself. It will be enough to lemtnd our readers 
of one notable example of this WhL*n Mr Thornton 
showed that the universally accepted doctime of the 
wage-fund was a huge fallacy, Mr Mill came forward 
with alacrity to acknowledge that he in common with all 
other political economists had fallen into a grave crroi, 
and that Mr Thornton had made a most valuable con¬ 
tribution to economic science If all scientific men 
could as completely subordinate their personal vanity 
to the pursuit of truth, progress would be more rapid 
than at present. The daily papers have already made 
the reader familiar with the many sided richness and 
beauty of Mr Mill’s character He was an object of 
loving admiration to all who had the happiness to enjoy 
his personal acquaintance The world, while it mourns 
his loss, does not, cannot know how great and how good 
a man has been taken away , and still less does it know 
how ill it can afford to lose such a man 


MINERS’ RULES IN THE SEVENTEENTH 
CENTURY 

/^~\N looking over a packet of old pipers I have found 
' some documents, of which I enclose copies, written 
by a German miner, named Brandshagen, who was 
employed by my ancestor, Sir Philip Egcrton, to super¬ 
intend the attempt to work copper in the New Red 
Sandstone strata of Cheshire in the year 1697 As the 
1 uhs for miners of that age afford so strong a contrast 
to the unruly behaviour of that class at the present day, 
they may perhaps interest some of the 1 eiders of 
Nature P i>i M C.rlv E«. irion 

Worthy & most honourable Sir,— 

Your worship give most humbly thanks for em¬ 
ployment tneself and my country men about your Worship 
mines, which 1 have enjoyed now above 4 w echos, 8. not 
to be att all further unacquainted unto your Worship, I 
could not forbeare to give a true <1 plain a< count of what 
I have observed in this time about thtse mines, as good 
as my smal understanding in y English llnguagc would 
permit, & if it was in any way acceptable then iny wishes 
& desires where fullfilled I have this time also endea- 
mredto blow up y' rock» by guns powder, as the best 
way to kill them, butt in y r first tune 1 found y' elements 
as aire & water where against my designe, y* last I have 
conquered, & I hope l shall doe so y c other next time 
when I have occasion foi it I found also some other 
smal things which would not so soon agree with my 
hands, for there are many years past, that I did work 
under ground with my owne hands, butt all these things 
are now disceased, onely that I was lately too covetous 
& would.have more rocks blown up then my powder was 
able to, what other blasts for effect have done, your 
Worship can be informed ot it by Mr Smith 1 shall 
endeavour all what is in my power to setve your Worship 
with that undeistanding I have about mines to winch I 
have employed incself now above i> year, in spending a 
great deal of money as well for learning as travelling in 
many places in Europe where good mines where, to come 
to any perfection m this art I have lecetvcd now my 
things for examination of y L oure, which 1 will doe as 
soon as possibly I can come to it in this desolate place, 
where nothing in y 1 ' world is to be had for any commodi¬ 
ties what soever it may be, & whilst we are strangers 
here, & must buy all things for ready, it is impossible to 
hf« of what your Worship has allowed unto us & there- 
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fore I doubt not your Worship will make a distinction 
between workmen & workmen, with which 1 recommend 
me into your Worship’ favour alhvays remaining 
Your Worship most humble Servant, 

J. A. BRANDSHAOEN 

Bickerton, Sept y 24th, 1697 
For the Right Honourable S r I’hilhpp Egerton, Knt., these, 

Rules for all Workmen in general 

One of every Workmen he may be of what sort he will 
shall come half an hour before y' duely time & give a 
certain number of strucks with a hammer on an Iron 
plate, erected to this purpose, to give a Signc to y other 
workmen to come att work, half an hour after he shall doe 
so att a second time by an other number of strucks & 
shall streike no more then y duely strucks by forfeiting 
2d., he has y' same signes to give all day when y miners 
shall come out & goe under giound again, & this shall 
doe one workmen after an other from day to day, & he 
who has done y' businesse this day shall icmcmbcr to 
his follower that he has to doe y* same next da), & he 
that wilfully neglected these remembrance shall be 
punished together with him that shall doe this businesse 
next day (if he neglect it) for he himself must be catcfull 
about y e time & day to doe this, & he that shall give y° 
signs too late, has forfeited 6d, & he that shall not doe 
it att all shall loose all his wages, due to him. S. by 
consent of y e mines Lords shall be tuined of from y 
work. 

In y e morning before y* last struck is done on y Iron 
plate every workman belonging to y c mines must appeire 
to y appointed place near y c work, or he has forfeited 2 d„ 
& he that comes half-.in-houi alter, 2 d more, & so follow¬ 
ing for every half-an-hour 2 d, & this is undeistood of all 
times when y- signc is given 

When they are together they may doe a short pray or 
that God may give his blessing to their work, that it may 
raise to y e honour & glory of him, & to y benefit & 
blesstnessc of y° mines Lords & their whole familic 

After this every one must goe to his post, & diligently 
performe to what y e steward shall order him, in doing y* 
contrary he shall be duely punished, & he who shall leave 
y c work within y' duely hours & before y c signc is given, 
shall loose 6 d or for every half-an-ho«r 2 d as y- steward 
shall think hit, & he that is found neglcctfull shall every 
time have furleited id 

When it is pay-day, every workmen before he gett 
money must shew to y* steward htx tools & other tilings 
what is trusted in his hand by y' lost of all his wages, 
& if there should want any of such things, he must leave 
so much money of his wages as it is worthy in y c steivaids 
hand, till he restores y r same. 

He that hindered one an other m his work it may be in 
what way it will, either by ill words, quarreling or in other 
ways, must duely be punished as y K steward thinks fitt, 
because every one must be quiet with his work , have they 
anything one against an other they may bring it before y* 
steward, or cleare their things after y* work is done att 
an other place. 

No body shall be permitted without leave of y 1 steward 
to take any oare away for a shewing piece, or under any 
other pretext, butt lie may y' same aske from y- slcwaid 
& be content with that he gives him, and if any should 
doe y e contrary, he is so heigh to punish as y c steward 
shall think sufficient. 

No body shall bring any person or persons not belong¬ 
ing to y c mints, either under ground or at any other place 
where y e oares or other things arc, without permission of 
y e steward, & that by y* penalty of one shilling. 

Every man must be in a Christian-like beheaviour, and 
be that speekes blasphemes, or gives scandales, or does 
other things near y c mines with which God is offended, 
shall every time be punished with 4 d. or more according 
to his crime, 


When it is pay day every one must be of a modest be¬ 
haviour against yc steward, and must not murmer against 
him when his wages is decurted for pumshement, butt 
must bring his complaints (if he has any against it) before 
y' mines Loid, if neverthelesse that he has gotten his 
wages, he must not goe from y c steward away, till y c whole 
payment is done, & can give witnesse that every one has 
.received his due 

No workmen shall make more holy days in y° year be¬ 
sides y' Sunday, then y f Lords of >° mines shall allow 
them, or shall be punished as one that leaves y e work for 
a whole day. 

He that turned >" hour glasse in a wrong way shall 
loose one shillmg. 


SUPPRESSION OF SCENT IN PHEASANTS * 

T HE pheasant, fiom nesting on the ground, is pecu¬ 
liarly exposed to the attacks of four-footed or 
ground vermin, and the escape of any of the sitting birds 
and their eggs from foxes, polecats, hedgehogs, &c , ap¬ 
pears at first sight almost impossible. This escape is 
attributed by many, possibly by the majority, of sports¬ 
men to the alleged fact that in the birds when sitting the 
scent which is given out by the animal at other times is 
suppressed ; m proof of this statement is adduced the 
fact that dogs, even those with the keenest powers of 
smell, will pass within a few feet, or even a less distance, 
of a sitting pheasant without evincing the slightest cogni¬ 
zance of her proximity, provided she is concealed from 
sight By others this circumstance is denied, the) reason 
ti priori that it is impossible for an animal to suppress 
the secretions and exhalations natural to it—secretion 
not being a voluntaiy act I believe, however, that the 
peculiar specific odour of the bird is suppressed during 
incubation, not, however, as a voluntary act, but in a 
manner which is capable of being accounted for physio¬ 
logically The suppression of the scent during incuba¬ 
tion is necessary to the safety of the birds, and essential 
to the continuance of the species. I believe this suppres¬ 
sion is due to what may be termed vicarious secretion 
In othei words, the odoriferous particles which are usually 
exhaled by the skin are, during such time as the bird is 
sitting, excreted into the intestinal canal, most probably 
into the ctecuni or the cloaca. The proof of this is acces¬ 
sible to eviry one , the excreta of a common fowl or 
pheasant, when the bud is not sitting, have, when first 
discharged, no odour akin to the smell of the bird itself. 
On the othei hand, the excreta of a sitting hen have a 
most remarkable odour of the fowl, but highly intensified. 
We are all acquainted with this smell as increased by 
heat duiing roasting ; and practical poultry keepers must 
have remarked that the excreta discharged by a hen on 
leaving the nest have an odour totally unlike those dis¬ 
charged at any other time, involuntarily recalling the 
smell of a roasted fowl, highly and disagieeably intensi¬ 
fied. I believe the explanation of the whole matter to be 
as follows the suppression of the natural scent is essen¬ 
tial to the safety of the bird during incubation , that at 
such time vicarious secretion of the odoriferous particles 
takes place into the intestinal canal, $0 that the bird 
becomes scentless, and in this manner her safety and that 
of her eggs is secured This explanation would probably 
apply equally to partridges and other birds nesting on 
the ground. 

The absence of scent in the sitting pheasant is most 
probably the explanation of the fact that foxes and phea¬ 
sants are capable of being reared in the same preserves ; 
at the same time the keepeis are usually desirous Of 
making assurance doubly sure, by scaring the foxes from 
the neighbourhood of the nests by some strong and 
offensive Substance. 

* From Mr T«*etmoi«'» forthcoming work oa ‘‘ Pbeaianti for tho Covert 
•ad the Aviary " 
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THE NEW PROFESSOR OF ENGINEERING 
AT GLASGOW 

I T has alieady been announced in Nauiri that 
the Crown authorities have appointed Prof Janus 
Thomson, C.E , LL.D , to succeed th. late Pi of W J 
M. Rankinc in the Glasgow Chan of 1 ngineeimg 
and Mechanics , and as that gentleman lias been deemed 
worthy to occupy the Chair that was long Idled by a man 
of world-wide eminence, it may not be undesirable to give 
a brief sketch of his professional and scientific careci 
Prof Thomson is the elder biothcr of Sir William 
Thomson, and son of I)r James Thomson, .1 foimei 
Professor of Mathematics in the Univcisily of Glasgow 
The early part of his education w is obt lined in the Rot il 
Belfast Academical Institution, and he completed his 
studies 111 Glasgow, where he obtained thedegieeol M A 
m 1840, with honourable distinction in Mathematics and 
Natural Philosophy. Dunngthe >eai 1X41 - -42, he was a 
student in the class of Civil Engined ing and Mechanic- 
under Prof Lewis D B Gordon, C 1 , Kankinc’s predt - 
cessor, and even then he was distinguished foi Ins accu¬ 
rate mathematical and physical knowledge, and for his 
leady appreciation of the principles of applied nuch.inir- 
Hcafterwardsbecame an industiious pupil in the Hoiseh v 
Iron Works and Mamdaetoiy, nc.11 'I lpton, m South 
Staffordshire, md subsequently he on tend the sinici of 
Mr. (now Sit) William fairbiirn, in whose woikshops on 
the Isle of Dogs and in Manchester he hid the buieht <>l 
assisting to execute engmeumg woiks of the gieatcd 
magnitude, and of gicat variety Afiei piosccuting In. 
profession for scveial years in England and Si inland, In 
ultimately settled down in Belfast as a civil engineer 
When the Professoislup ol Civil 1 ngincci ing in Dunn’*. 
College, Belfast, became vac ml 111 the yeai 1857, Mi 
Thomson obtained the appointment lie li is now occupii il 
that position for a period of fifteen years 

Besides attending to the duties of lus class, I’mf 
Thomson carried on an extensive practice as a consulting 
engineer, both at home and abroad, chiefly m connection 
with water supply, irrigation, the drainage of sugar pi 111- 
tations in Demerara and Jamaica, and other swampy 
lands, and in designing machinery for the same, and m 
other hydraulic works. One of his earliest inventions was 
the well-known Vortex Turbine, which affords an admirabh 
example of an unusual combination of great scientific 
knowledge and practical skill in the same person. This 
application of mechanical principles is one of the most 
successful means of turning water power to advantage 
that has hitherto been placed at the service of the tngi 
neenng profession Many examples of the Vortex Whnl 
are now in successful operation in various parts of thu 
world, and the invention was deemed to be so mipoitant 
that the Privy Council renewed the patent when the 
ordinary period of fourteen yeais had expired Anothci 
of his useful inventions is the Jet Pump and Intel mittent 
Reservoir for the drainage of swampy lands 
Among Prof Thomson's inquiries in the domain of 
pure physics a prominent place must be given to 
those which he instituted regarding the lowering of the 
freezing temperature of water by pressure. I his he 
determined by theoretical considerations entirely, and 
the result announced by Prof. James Thomson was after¬ 
wards exactly confirmed by the experiments instituted by 
his distinguished brother The “ arrival by theory with¬ 
out the aid of experiment at so extraordinary a physical 
fact* calls to my mind most forcibly," says Joule, “the 
discovery of Neptune by Adams and Lcvcrrier, and is 
one great step towards the position to which we may 
eventually hope science to attain, when a perfect ac- 

E aintance with theoretical principles will enable us to 
ipense with the appeal to experiment so necessary, m 
mopt cases, at the present time.” This discovery and its 
experimental verification immediately suggested a perfect 


solution of the problem of the desemt of -dacim and it 
has since led to many kindred dixcovaies m ouie science 
Like his predecessor, Prof Thomson has extensively 
contributed to the advancement of science t)m>u'-n the 
medium of the British Association On five sop irate 
I occasions he lias been selected as the Seers tai y of the 
1 Mechanical Section of that body, and he has beenanum- 
1 ber of times specially deputed to make reports ami cup 
I duct experimental researches for the solution of questions 
in practical engineering The tendency of Plot 'Ihum 
son’s mind may be, to some extent, judged of by tl c 
character of the papers on physical, mathematical, im! 
mechanical subjects which he has published 01 commu¬ 
nicated to various scientific bodies. They are nearly fe.it , 
in numbei, and are published in full 01 abstiact in the 
(.ambridi;e anti Dublin Mathematual Journal, the hciir- 
burgh N/tw Philosophical Journal, the Transactions of tho 
Royal Societies of London and Edinburgh, the Proceed¬ 
ings of thcBntish Association, and the Transactions of 
the 1 Institution of Engineers in Scotland 

Prof Thomson’s honorary degree of LL D was ob¬ 
tained from the Univeisity of Glasgow about two yens 
ago. His formal induction by the Senatus of the Urn 
versity took plau last month, and lus professional duties 
in his alma mattr will commence in the ensuing winter 
session. John Muir 

J'HE FERJIl /NATION OF THE WILD P IN si' 
A MONG the accurate and acute observations of C t 
-‘** Sprcngcl towards the close of last century,* which 
have received but scant attention from lus successor, 
even down to our own day, was one on the subject of the 
uolouring of variegated flowers This botanist, with in 
insight into the mutual relationships of animal and \cge- 
t tble life far in advance of his age, suggests that tin, 

1 ulounng may serve as a guide to insects in seeking fur 
the honey which serves for their food, and the search for 
which is so powerful an agent m the conveyance of the 
pollen, and the consequent fertilisation of the flowei 
Sprengel pointed out that in almost all variegated flowers 
the variegation follows a regular pattern, and that when 
it consists of streaks or stripes, these streaks almost in¬ 
variably point to the nectary, or the receptacle of the 
sweet secretions which form the food of insects, in what¬ 
ever part of the flowei it may be situated With this ilka 
as a starting point, an interesting line of inquiry may be 
tarried out as to the connection between tbe piesence if 
scent and the absence of variegation in flowers, It will 
be found as a general rule, though not without cxccptioi s 
—and it would be very intciesting to attempt to ti ice the 
reason of these exceptions—that those flowers which no - 
sess a powcr'ul odour are (in the native state) self- 01 
whole-coloured, while brilliantly variegUed flowcis ait, 
as a rule, scentless On the hypothesis that each of these 
properties has for its object the attrai non to the flow ti 
of the insect necessary for the fertilisation of its seeds 
19-easy to be seen that the presence of both tn the same 
flower is needless , and hence we find that Nature is m 
the habit of husbanding her resources, and not supplying 
needlessly to the same flower two different provisions foi 
securing the same end. 

Having had an opportunity during the pi esent spring ol 
observing the structure, with reference to the phenomen 1 of 
fertilisation, of the flower of the common Wild Pansy (Viola 
truotor sub-sp. arvinsis of Hooker’s “Student's Flora ') 

I have thought a description of it might be of interest to 
the readers of Naiuri, and especially to anyone who is 
able to contrast the phenomena in the variegated and 
scentless pansy with those in the scented and almost 
whole-coloured sweet violet. 

The corolla of the wild pansy consists of five petals 

* Dm entvierkte Gcheimnus der Natur im Ban und iu der Eefruvhtuntf 
der Blumcn; von Christian Roared Sprcngcl Berlin, i?y3 
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(Figs j, 2), the two tipper one* of which, a, b, have no 
colouring, the two lateral petals c, d, have each one con' 
spicuous broad streak, and are furnished near the base 
with a tuft of hairs ; while the lowest, e, has a number of 
streaks, usually either 5 or 7, and is also provided with a 
tuft of hairs near the base , this petal is prolonged below 
into a spur All the streaks, on both the lateral and the 
lowest petal, point exactly towards the centre of the flower 
fi where are the stamens and pistil The stamens (Figs, 
3, 4, 5) are also five in number , the filaments, /i,are very 
wort; the anthers, b, form a circle surrounding the pistil, 
closely applied to it, and also closely touching one 
another at their edges, each anther has the connective, 
c, prolonged above into an orange-coloured appendage ; 
and these also, somewhat overlapping one another, form 
a complete ring round the pistil Two of the stamens are 
prolonged below into remarkable kneed appendages, both 
of which project down into the spur of the lower petal, 
partnlly filling it up The pistil (Figs 6, 7) consists of a 
nearly globular ovary, <1 , an irregularly curved style, b, 
much narrower below, and furnished m fiont with .1 le- 
markable wedge shaped black line, c, and of a single 
stigma, d, hooded in shape, the viscid stigmatic surface of 
which is contained in a deep cavity near its summit In 
the open flower, this stigma (t, Fig 3I has a most gro¬ 
tesque resemblance to a monkey’s or old man’s face The 
anthers open laterally and rather within, for the discharge 
of the pollen, so that it falls naturally on the lower part 






of the style, which they completely invest, and it is diffi¬ 
cult to see how, without artificial means, any of it will 
reach the stigma, the flowei is also distinctly pro- 
tandrous, the stigmatic cav ity not being fully matured till 
the flower has been some time open and the pollen fully 
discharged. The “ nectary,” or part specially devoted to 
the secretion of the honey, is the termination of the two 
appendages of the stamens which project into the spur of 
the corolla (indicated at f. Figs 3 and 5). When the 
sweet juice is collected here in sufficient quantities, it 
drops do an into the bottom of the spur, to which all 
access of ram is prevented by the hairs that fringe the 
petals around the entrance of the passage to the spur 
With regaid to the fertilisation of the violets, which, as 
has been mentioned, can obviously scarcely take place 
without foreign aid, Sprengcl gives a long and very full 
description of the manner in which the sweet violet is 
visited by bees and humble bees, the insertion of whose 
proboscis into the spur of the corolla, and then its with- 
drawal, will necessarily remove some of the pollen, and 
bring it into contact with the stigma cither of the same 
or of a different flower. It seems hence to have been 
assumed rather than observed that the wild pansy is 
fertilised in the same mannei ; although Sprengcl states 
that he has not usually seen this species visited by bees,and 
Muller’s observations* are by no means decided. My own 

» Dm Beftuclitung der BUimcn durch tnsekun und die gc 
sn bolder von Dr, Hermann M Siler Leipzig, 1873 


view is that the wild pansy is fertilised chiefly, if not en¬ 
tirely, by very'minute insects of the Thrips kind. During 
a long observation one morning this spring of a field in 
which these flowers were very abundant, 1 never once 
saw them visited by a humble-bee or other large species, 
and the only insect observed to frequent them was a little 
species of Thrips, and these only in small numbers, which 
1 attribute to the circumstance that my only opportunity 
was the first warm sunny morning after a long period of 
cold weather, when but few insects had yet left their 
winter retreats. Sprengel indeed says that the wild pansy 
is greatly frequented by Thrips, although he believes the 
fertilisation to be effected by bees. 

If this view be correct, the markings of the flower 
furnish the insect with a most remarkable series of guide- 
posts (or, as Sprengel terms it, “ Saftmaal ”) to the nectar 
which serves as its food. The streakings on the lateral 
and lower petals form a sure guide, as soon as the little 
visitor reaches the flower, all converging (as shown in 
Fig. 1) to the centre of the flower and summit of the ring 
formed by the connectives of the anthers. Hcie even a 
minute Thrips can with difficulty force its way between 
the style and the closely adjacent ring of anthers, the 
deep orange tips of which would naturally attract it, but 
here it meets with a most curious and valuable assistance 



in the wedge-shaped streak on the front side of the style 
(as seen at c in Figs 6 and 7), the broad uppei end of 
which is distinctly visible above the anther-nng, tapering 
downwards to a sharp p unt near the bottom ol the style, 
where the insect would be at once landed on the upper 
part of the kneed appendages, along which it has now 
simply to descend until it reaches the nectar, the object 
of its lourney. The style is much nairower towards the 
base than above, and hence there is room for a con¬ 
siderable accumulation of pollen here, as it escapes from 
the anthers. The insect must necessarily carry away a 
considerable quantity of the pollen in its descent and 
ascent of the style ; whether for the purpose of pollenising 
the stigma of the same or of a different flower is not at 
first sight clear. The heteraemy of the flower (/ e. the 
male and female organs being mature at different periods) 
favours the idea of cross-fertilisation, which may very 
well happen from the active little Thrips visiting many 
flowers in the course of a day. The ovules of the wild 
pansy are indeed abundantly fertilised, much more gene¬ 
rally, m fact, than those of the sweet violet, the mature 
capsules of which frequently result from the unopened, 
self-fertilised, “ cleistogenous ” flowers, which have not, 
as far as I am aware, been observed in the pansy. 

Alfped w. Bennett 
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NOTES I-ROM THE “ CHALLENGER ” * 

II. 

O N Sunday, March 2, we saw the first patches of gulf- 
weed drifting past the ship, and flying-fish were abun¬ 
dant. Our position at noon was lat. 22“ 30' N , long 42" 6' 
W., Sombrero Island distant 1,224 miles At night the phos¬ 
phorescence of the sea was particularly brilliant, the sur¬ 
face scintillating with bright flashes from tne small 
crustaceans, while large cylinders and globes of lambent 
light, proceeding probably from Pyrosoma and some of 
the Medusre, glowed out and slowly disappeared m the j 
wake of the vessel at a depth of a few feet. 

The next morning we sounded at 7 A M. in 2,025 
fathoms with No 1 line, the “Hydra” machine and: 
3 cwt., a slip water-bottle, and one thermometer , a stop- | 
cock water-bottle was bent on at 925 fathoms fiorn the I 
bottom. The corrected bottom temperature was 1“ 9 C, ! 
the temperature of the surface being 22»8 C During 1 
the morning the naturalists were out in a boat with the 


towing-net, and they brought back a number of 
fine examples of Porpita, several of Glaucus athwticus, 
some shells of Sptrula bearing groups of small stalked 
cirnpeds, and many large radiolarians. One of the 
| Spirula shells was covered with a beautiful stalked 
infusonan. 

We proceeded in the evening under all plain sad. The 
soundings on the chart in advance of us seemed to 
indicate an extensive rise, with a depth of water averaging 
not much more than 1,700 fathoms, and it was determined 
to dredge again on the following day. 

On the morning of March 4 we sounded in lat. 21° 
38'N r long 44" 39' W., in 1,900 fathoms, with No 1 
line, the “Hydra” and 3 cwt , the slip water-drop, and a 
thermometer The bottom was grey ooze, as on the day 
before, and the bottom temperature i°'9 C The dredge 
was put over at 8 am. It was intended to attach a 
“ Hydpa ” tube with disengaging weight a little below the 
bottom of the dredge, the weight slipped, however, close 
to the surface, and the dredge was lowered in the ordinary 



way with 1J cwt. 500 iathoms in advance. The di edge came ; 
up about 4 o’clock with a small quantity of ooze contain¬ 
ing some red clay, a large proportion of calcareous ddbris, 
and many forammifera, chiefly Orbuhna and Rotalta. 

Warped in the hempen tangle there was a fine specimen 
of a handsome decapod crustacean, having all the 
principal characters of the family Astacidsc, but differing 
from all the typical decapods in the total absence of eye- 
stalks and eves. Dr. v. Willemoes-Suhm has given this 
interesting deep-sea form such a preliminary examination 
as is possible in the absence of books of reference. I quote 
from his notes. Deidamta Uptodactyla, n.g. and sp. 
(Fig. 2). The specimen, which is a male, is 120 mm in 
total length and 33 mm. in width across the base of the 
cephalo-thorax, which is 60 mm. in length. Three rows 
of spines, one in the middle line and one on each side, 
run along the cephalo-thorax, which is divided by a 
transverse sulcus into an anterior and a posterior part, 
the former occupied by a central gastric and lateral | 
hepatic regions, and the latter by a central cardiac and 

» Continued from p 30. j 


latent bronchial regions. The abdomen, which consists 
as usual of seven segments, has the central series of 
spines of the cephalo-thorax continued along the middle 
line The sixth segment bears the caudal appendages, 
and in the seventh, the tclson, we find the excretory 
opening. The lateral borders of the body, and all the 
appendages with the exception of the first pair of ambu¬ 
latory legs, are edged with a close and very beautiful 
fringe of a whitish-yellow colour 

There are two pairs, the normal number, of antenna?, 
then come mandibles, then maxillae; three pairs of 
maxitlipeds, five pairs of ambulatory legs, and five pairs 
of swimmerets. As most of the appendages differ from 
those usually met with in the Astacidae only in detail, 

1 need here only mention that the anterior antenna; have 
two pairs of flagella, one of which is very long, longer 
than the external flagellum of the external pair. 

The form of the first pair of ambulatory legs is singu¬ 
larly elegant. They are 155 mm. m length—considerably 
longer than the body; they are very slender, and end in 
a pair of very slender denticulated chelae, with a close, 
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velvet-like line of hairs along their inner edges. The 
rest of the ambulatory legs are much shorter, and all 
bear chela:, a character which will demand a certain re¬ 
laxation of the diagnosis of the Astacid.e if Detdctmta is 
to be placed m that family. 

The specimen captured being a male, the first pair of 
swimmerets arc somewhat moditicd The four other 
pairs of swimnurcts, which aie 33 mm. in length, bear 
each two narrow swunmin; processes uchly fringed with 
hair, and a short flagellum 

The absence of eyes m many deep-sea animals and 
their full development in others is very remarkable. I 
have mentioned (“ The Depths of the Sea,” p 176), the 
case of one of the sulk eyed crustaceans, h thus a 
granulata, in which well-developed eyes are present in 
examples from shallow >• ,itcr In deeper water, from Ilo 
to 370 fathoms, eye-stalks are present, but the animal is 
apparently blind, the eyes being replaced by lounded 
calcareous termination:, to the stalks In examples from 
500 to 700 fathoms m another lot ality,the eye-stalks have 
lost their special character, have become fixed, and their 
terminations combine into a strong pointed rostrum In 
this case we have a gradual modification, depending ap¬ 
parently upon the gradual diminution and final disappear¬ 
ance of solar light On the other hand, MinuJa, from 
equal depths, lias its eyes unusually developed and appa¬ 
rently of great delicacy Is it possible that in certain 
cases, as the sun’s light diminishes, the power of vision 
becomes moie acute, while at length the eye becomes 
susceptible of the stimulus of the fainter light of phos¬ 
phorescence 5 1 he absence of eyes is not unknown 

among the Astacid.e A t/iuus pdluudus , from the 
Mammoth Cave, is blind, and from the same cause—the 
absence of light , but morphologically the eyes are not 
entirely wanting, foi two small aboitive eye-stalks still 
remain in the position in which eyes are developed in all 
normal decapods In Dtntamia no trace whatever 
remains either of the tyes of sight or of their pcdiuls. 

On Thursday the 6th wc sounded m 2,325 fathoms, 
sending down a thermometer and the slip water-bottle 
The temperature registered was l° 7 C, and the specific 
gravity of the sample of water was 1 02470 at 21" C , that 
of the surface water bung 1 02556, at 23 J 3 C 

A good deal of gulf-weed drifted past during the day, 
and a boat was si nl out to collect some About half a 
dozen closely twined bundles were procured, and on 
examining them it was found that the bundle was hound 
together by strings of the viscid stcrction of Antt'mniriui 
marmot atus, and formed a ntst containing the eggs of the 
fish Several young examples of this grotesque- little 
animal have been Irom time to time brought in among 
the gulf-wetd , abo many crustaceans, scvual of the 
nudibranelnate mollusca characteristic of the gulf-weed 
fauna, such as iuilhra pila^na p , and many planauans. 

The dredge came up at 4 15 PM with a small quantity 
of red muil, in which we detected only one single but per¬ 
fectly fresh valve of a small lanielli-branchiate mollusk, 
In the mud there were also some sharks’ teeth of at least 
two geneia, and a number of very peculiar black oval 
bodies about an inch long, with the surface irregularly 
reticulated, and within; the reticulates closely and sym¬ 
metrically granulated the whole appearance singularly 
like that of the phosphatic concretions which are so 
abundant in the greensand and trias My first impres¬ 
sion was that both the teeth and the concretions were 
drifted fossils, but on handing over a portion of one of the 
latter to Mr Buchanan for examination, he found that it 
consisted of almost pure peroxide of manganese. 

The character both of the exterior and interior of the 
nodule strongly recalled the black base of the coral which 
we dredged in 1,530 fathoms on the 18th of h ebruary , 
and on going into the matter, Mr. Buchanan found not 
onljr that the base of the coral retaining its external or¬ 
ganic form had the composition of a lump of pyrolusite, 


but that the glossy black film covering the stem and 
branches of the coral gave also the reaction of manganese. 
There seemed to be little doubt that it was a case of slow 
substitution, for the mass of peroxide of manganese form¬ 
ing the root showed on fracture in some places the con¬ 
centric layers and intimate structure of the 01 lginal coral. 
The coral, where it was unaltered, had the ordinary com¬ 
position, consisting chiefly of calcic carbonate. Whether 
the nodules dredged on March 7th are pieces of rolled 
coral, the ornament on their surface being due to an im¬ 
perfect crystallisation of the surface layer of the peroxide 
of manganese, or whether they form another case of 
pseudomorphy, the peroxide of manganese replacing some 
other organism, we have not the means of determining. 
The whole question is a very singular one. 

Some of our party, using the towing-net and collecting 
gulf weed on the surface from a boat, brought in a num¬ 
ber of things beautiful in their form and brilliancy of 
colouring, and many of them strangely interesting for the 
way in which their glassy transparency exposed the work¬ 
ing of the most subtle parts of their internal machinery ; 
and these gave employment to the microscopists in the 
dearth of returns from the dredge Our position was 
now lat 19” 57' N., long 53 0 26', Sombrero distant 558 
miles 

Sunday was a lovely day. The breeze had fallen off 
somewhat, and the force was now only from 2 to 3. The 
sky and sea were gloriously blue, with here and there a 
soft grey tress on the sky, and a gleaming white curl on 
the sea. A pretty little Spanish brigantine, bright with 
green paint and white sails, and the merry, dusky faces 
of three or four Spanish girls, came in the morning within 
speaking distance and got her longitude. She had been 
passing and repassing us for a couple of days, wondering 
doubtless at the irrelevancy of our movements, shortening 
sail,and stopping eveiy now and then in mid ocean with 
a fine breeze in our favour On Monday morning we 
parted from our gay little companion. We stopped again 
to dredge, and she got far before us, and wc saw with 
some regret first her green hull and then her white sails 
pass down over the edge of the world 

The sounding on Monday the 10th gave 2,675 fathoms, 
with a bottom of the same red clay with very little cal- 
caieous matter The bottom temperature was i“6 C., 
that of the surface being 23" 3 C We had been struck 
for some time past with the singular absence of the 
higher forms of life. Not a bird was to be seen from 
morning to night A few kittiwakes (Lams tridactylus) 
followed the ship for the first few days after we left Tcne- 
rifie, but even these had disappeared A single petrel 
(7 halasstdroma petagtia) was seen one day from one of 
the boats on a towing net excursion, but we had not seen 
one of the southern sea-birds For the last day or two 
some of the larger sea mammals and fishes had been 
visible A large grampus (Ona gladiator) had been 
moving round the ship and apparently keeping up with 
it. Some sharks hung about, seeking what they might 
devour, but we had not yet succeeded in catching 
any of them Lovely dolphins (Coryphana htppurus) 
passed in their varying irndescent colouring from the 
shadow of the ship into the sunshine, and glided about 
like living patches of rainbow. Flying-fish became more 
abundant, evidently falling a prey to the dolphms, which 
are readily deceived by a rude imitation of one of them, 
a white spinning bait, when the ship is going rapidly 
through the water. 

On Tuesday the nth we pursued our course during the t> 
forenoon at the rate of from six to seven knots, with a 
light breeze, force 3 to 4. The dredge-line was veered to 
over 4,000 fathoms, nearly 5 statute miles. The dredge 
came up at about half-past five o’clock, full of red mud of 
the same character as that brought up by the sounding 
machine. Entangled about the mouth of the dredge and 
embedded in the mud were many long cases of a tube- 
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building annelid, evidently formed out of the gritty matter 
which occurs, though sparingly, in the clay. The tubes 
with their contents were handed over to Dr. v. Willemoes- 
Suhm, who found the worms to belong to the family 
Ammochandae (Clapardde and Malmgren), closely allied 
to the Maldama or Clymenidai, all of which build tubes 
of sand or mud. The largest specimens dredged are 120 
■ mm. m length by 2 mm. m width. The head is rounded, 
with a lateral mouth. There is no trace of cephalic 
branchiae. The segments are not divided from one 
another; but the ton uttetntgen , which are occupied by 
the hair-like seta?, and the elevations bearing small unctm, 
indicate the beginning of a new segment 

There is no doubt that this annelid is closely allied to 
the genus Owenta, but it differs from it in the absence of 
cephalic branchiae Malmgren, has, however, already 
proposed the name of Myriot-hele for a form in which this 
absence of branchi.e occurs. The description of the 
northern form on which Malmgren’s genus is founded is 
not at hand, so that it is impossible in the meantime to 
determine whether the two foims are identical or specifi¬ 
cally distinct. 

As bearing upon some of the most important of the 
broad questions which it is our great object to solve, I do 
not see that any capture which we could have made could 
have been more important and more conclusive than that 
of this annelid. The depth was 2,975, practically 3,000, 
fathoms—a depth which does not appear to be gieatly 
exceeded in any part of the ocean, i he nature of the 
bottom, which consists of a smooth red clay with a few 
scattered sand grains and a very small number of fora- 
minifcra shells, was very unfavourable to higher animal 
life, and yet this creature, which is closely related to the 
ClymenidiE, a well-known shallow-water group of high 
organisation, is abundant and fully developed It is 
fortunate 111 possessing such attributes as to make it un- 
possib'e even to suppose that it may have been taken 
during the passage of the dredge to the surface, or have 
entered the dredge-bag in any other illegitimate way , 
and its physiognomy and habits are the same as those of 
allied forms from moderate depths. It affords, in fact, 
conclusive proof that the conditions of the bottom of the 
sea to all depths are not only such as to admit of the 
existence of animal life, but are such as to allow of the 
unlimited extension of the distribution of animals high 
in the zoological senes, and closely m relation with the 
characteristic fauna; of shallower zones 

On Thursday the 13th our position at noon was lat 18” 
54' N., long. 6i° 28' W 

On the forenoon of the 14th we were still 35 miles from 
land, and we sounded in 1,420 fathoms. The bottom 
bad altered greatly in character . it now consisted chiefly 
of calcareous foramimfera of many species, mixed with a 
considerable portion of the broken spicules of siliceous 
sponges. The bottom temperature registered was 3” C 
The water-bottle was accidentally broken m taking in, so 
that that observation was lost. As we were now within 
sight of land, and all our results were evidently modified 
by its immediate proximity, we regarded our first deep-sea 
section as completed. Wyvillf Thomson 


A MODERN STERNBERGIA 
AT a time when botanists of some repute are not 
**• ashamed to confess their inability to deduce satis¬ 
factory characters for the determination of plants from their 
internal anatomy, old workers in this field may well turn 
back to refresh their memories on such points, and to in¬ 
quire whether their eyes may not have deceived them in the 
investigations of former years when microscopes were not 
what they now are. In doing this a few days ago in con¬ 
nection with the examination of a carboniferous conifer, I 
was surprised to find that I had overlooked or omitted to 
note the fact that the Balsam Fir of Canada {Abtes bal- 
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samea), which affords the well-known Canada-balsant, has 
that curious structure of pah well known in P.il 1 cuotc Co¬ 
nifers, and which has been named Sternbn^ia It is well 
seen in young twigs one or two years old, and though on 
a smaller scale, is very similar to that of Dad)ry/on mate- 
nanum of the upper coal-formation of Nova Scotia and 
Prince Edward Island, as l have figured this in my recent 
report on the geology of the latter province 

This modern bternbergia is not produced by the mere 
breaking of the cellular tissue transversely by elongation 
of the fibre , but, as I pointed out many years ago in the 
case of the coal-formation .Sternbergi.v," is a true organic 
partitioning of the pith by diaphragms of donsci cells 
opposite the nodes, as m Cecropm pit/atir, and some 
species of Ficus, See The pith of the Balsam Fir is, like 
that of many other conifers, composed of dotted or trans¬ 
versely marked cells elongated vertically, and reminding 
one of the pseudo-vascular pith of some Lepidodendroia 
trees The transverse diaphragms are composed of denser 
cills flattened hoi uontally, and they are, as in htcrnbergia, 
accompanied by constrictions of the medullary c, hnder 
As in some fossil conifers, the diaphragms are not per- 
fci tly continuous. 

The plan of growth of the modem fir does not permit its 
pith to increase m diameter This was diflerent in the 
I’al.'cozoic conifers, in which the .Surnbergia puli is 
sometimes nearly two inches in diameter 

In 1’ala.ozoic, as in modern times, Sternbcigia piths 
were not confined to one family of tree s Coula has 
shown this strmturc m Lomatophloios, which is equiva¬ 
lent to Leptdophlotos or Vlodmdton 1 have shown that 
it exists in several species of Lcpidodendroid and Sigdla- 
loid trees and in Leptophloum + Williamson, who first 
established it in the Conifers, has also found it in Duty- 
orylou Still I have nowhere found these remarkable 
fossils so abundant as in the upper coal-formation, and 
either in the interior of calcified or sihcihed trunks of pine 
or with fragments of wood attached to them sufficient to 
indicate their coniferous character. 

1 may add, that the microscopic structure of young 
twigs of modem conifers presents many inteiestmg pomts 
for comparison with fossil trees, and that in making lon¬ 
gitudinal slices of the pith of recent specimens, care 
should be taken not to be misled by the mere crumpling 
of the cellular tissue sometimes caused by the pressuic of 
tho knife. J. W. Dawson 


NOTES 

Professor CaRCs, the well known naturalist of Leipsic 
University, who is to fill Professor Wyvdte Thomson’s chair 
during the absence of the latter with the Challtngt /, commenced 
his duties on May 2 last, by an able and eloquent addiess on the 
study of zoology He is fully convinced that “ the final form 
of our (zoological) system will be a pedigree.” 

The ChalltHfci arrived at Halifax on Mhy 9, all well. She 
had a successful passage from Bermuda, the dredgings and 
soundings being very satisfactory On the tSth inst. she will 
leave this port on a return voyage to Bermuda. 

With great regret we record the death of Mr John Stuart 
Mill, at the age of 67 years, on May 8, at Avignon, from a sudden 
attack of erysipelas, which cut him off 111 four days He has 
been burled beside hu wife at Avignon A meeting of the friends 
of Mr. Mill has been convened, at Willis’s Rooms, for Tuesday, 
30th last, to consider in what manner the national lespect for 
his memory may be most fittingly testified. 

A Committee for the erection of a monument to Liebig has 
been constituted at Munich. Councillor von Nicthammer is the 
chairman, Prof. Von Bischoff the vice-chairman, and Profe'sors 

* Canadian Naturalist and Geologist, 1857. 

♦ Journal of th* Geological Socictj, May tSft. 
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Vollhard and Von Jolly ate the secrctar.es. The King of their department of former exhibitions was at least four times as 
Bavaria has subscribed 1,000 florins much M we have devoted to theirs 


The purchase for'the National collection, by the Trustees of 
the British Museum, of Mr A R Wallace’s splendid collection 
of birds from the Malay Archipelago, will be gratifying to all 
Who are interested in science Mr Wallace being so thoroughly 
acquainted with ornithology, and having obtained so many of 
the specimens himself from localities recorded by himself .it the 
time, makes the collection much 11101c valuable than the skins 
alone would have been, if they had been accumulated l.y a less 
thorough master of the subject That such is the case, is proved 
by the great value of Mr Wallace’s paper on the Parrots of the 
Malay Archipelago, which appeared in the Proceedings of the 
Zoological Society, nearly ten years ago , and another on the 
Pigeons of the same region, published m the Hit, at about the 
same time. It is also not to be forgotten, that the discovery of 
one of the most important of recent points in physical guigrtphy, 
namely, the situation of the hue which separate^ Asia Irom 
Australasia, in other words, hm, was made u great 

measure from the observations by the author,—whose name is 
thus deservedly immortalised,- -of the differences in the avifaunas 
of Bah and Lombock 


Those of our rcadeis who are intetested m University science 
teaching will be glad to learn that Dr Michael Foster’s course 
of Elementary Biology at Cambudge, which commenced last 
week, is attended by more than 30 students This unexpectedly 
large attendance has taxed to the utmost the space at disposal 
However, such arrangements have been made as will enable every 
student to have a fair though not large amount of space at his 
disposal, each set of reagents, &c., being used in common by 
two or three men Nothing could illustrate more strongly the 
urgent need for further piovision of working-room for biological 
students at Cambridge, as scarcely any space is now ivailable 
for advanced histological, embiyologtcal, or physiological re¬ 
search Dr. Foster’s course this term is very similar to that 
given to science teachers in the summer at South Kensington, 
and is the first that has been held in term-time at Cambridge, a 
few students having gone through a like course last long vaca¬ 
tion, It is probable that there may be a still larger attendance 
at future courses of this kind, as Dr Foster announced that he 
should require students to have received this or similar teaching 
before admission to the winter courses of practical physiology. 
Dr. Foster is assisted in the work of practical demonstration by 
Mr H N Martin, D Sc, M B of Christ’s College, Mr C 
Yule, BA of St John’s College, and Mr T W Bridge, of 
Trinity College, the ncwly-appointed Demonstrator of Compara¬ 
tive Anatomy. 

Mr. John Arrowsmiui, the well-known geographer, died 
on May 2, at the age of cighty-threc years 


< A gentleman writes us that he was invited by the Royal 
Commissioners to act as a juror at the Vienna Exhibition but 
was at the same time coolly told that our Phihstian Government 
had placed no funds at the disposal of the Commissioners where¬ 
with to defray the necessary expenses of those who are willing to 
devote their valuable time and experience to the service of their 
country. Our readers wdl not be surprised 'at this, other 
Governments have discovered that even m the most commercial, 
as well as in the highest light, the encouragement ol suence 
"pays.’ The British Government, with five millions on the 
right side of their account, still regard science as a beivarly 
Lomus, to whom, for mere shame’, sake, they are compelled 
to throw an occasional crumb As our correspondent says poor 
little Switzerland has devoted two and a half times the pittance 
our Government have allowed to defray the expenses of the 
Vienna Commission , while the amount expended by Austria in 


Capt F J Owen Evans, R N ,F.R,S Chief Naval Assistant 
In the Hydrographic Department of the Admiralty, and in 
charge of the Magnetic Department, has been appointed Com¬ 
panion of the Most Honourable Order of the Bath. 

The publication of the eighth volume of the Zoologital 
Ketmd which, as we announced some time since, has 
been so long delayed tlnough the unfortunate indisposi¬ 
tion of one of the contributors may now be shortly expected 
The ninth volume containing the zoological literature of 1872 is 
now 111 (hand, theJVccorders being the same as in the eighth 
volume, with thej,exception of 1’rof Traquair, whose place is 
supplied by Prof Lutken of Copenhagen. The Editor wdl be 
glad to receive separate copies of papers published in journals 
(especially those which have not a very wide circulation) addressed 
to the care of the publisher, Mr Van Voorst, 1, Paternoster Row, 
London Such sepamte copies, Iioweve., to be of use, should 
have the'original pagination indicated. 

The Society of Antiquaries of Scotland has just come into 
the enjoyment of an estate 111 Caithness, of which the reversion¬ 
ary interest was bequeathed to it for the purpose of founding a 
Lectureship of Archxology. 

Mr. Besslmkr intends to found a gold medal, to be given 
annually to any member of the Iron and Steel Institute who may 
have displayed literary capacity, or promoted the progress of 
metallurgical science by original research. 

Processor Newcomb’s “ New Tables of the Mottons of 
Uranus," are announced as already in the press, and may be 
expected to be published during the approaching summer They 
have been prepared and will be printed at the expense of the 
Smithsomin Institution Prof. Newcomb has already, by 
using all known observations of Neptune, compiled the very 
accurate tables for computing the motions of that planet that 
have been used in the “ American Nautical Almanac ” Having 
thus provided for the most distant member of our system, he has 
now returned to Uranus, and finds that his present tables (which 
will complete the survey of the solar system) represent quite 
completely the hitherto inexplicable movements of that body. 

The Cincinnati Ob.ervatory, founded by Prof. Mitchell, 
ts, we learn, to be removed, and established in a manner worthy 
of the wealth of Cincinnati 1'rom the drawings it may be 
judged that the dome of the new building will be thirty-five feet 
in diameter m the inside I’he new site was highly approved 
of by Prof. Abbe, who continued until lately to be the director 
of the observatory at Cincinnati, and was presented by John 
Kilgour, Esq , who also added thereto the sum of ten thousand 
dollars to provide for the new building 

Among the resolutions adopted by Congress at its last session 
was one authorising the President to mvite the International 
Statistical Congress to bold its next, or ninth, session in the 
United States The invitation is to be formal and cordial, and 
it is provided that should this be accepted the President is au- 
thonsed to appoint the usual organisation commission, and to 
take the other preliminary and necessary steps for the meeting of 
this body, and for holding its session at such time as may be 
deemed expedient by the Statistical Congress, 

A telegram announces that some of ( the crew of the Arctie 
exploring ship Polaris, which left New York under the command of 
Captain Hall in 1871, have been landed tn Newfoundland. They 
were picked up in an open boat 40 miles fiom the coast of 
Labrador. It seems, by their statements, that in August 187a, 
the ship, being beset with tee, commenced landing provision*. 
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Suddenly the ice broke, and the men who were upon it were 
carried away. They drifted southward for 196 days—more than 
six months—and the ice, which originally was five miles 111 
circumference, was gradually reduced to a few feet They then 
took to the only remaining boat Captain Hall, they report, 
died of apoplexy m November 1871 1 bese statements have 
been received with distrust. 

Mr LA-Mun 1\ beautiful steam yacht Duma, which has been 
chartered by Mi. Benjamin bmith, of London, for a voyage of 
exploration in the Northern Seas, left Dundee on Saturday. 
The yacht is manned by a crew of twenty, and although there 11 
a sailing master, Mr Smith will have complete control The 
first point of rendezvous will be Cobbe's Bay, on the north-west 
of Spitzbergen, where Mr. Smith expects to meet his own i 
sailing yacht, the ' damson, which was despatched from Hull | 
with stores on May I under the command of Captain Walker, 
for many ycais connected with the Dundee whaling fleet. Fvcry 
effort will subsequently be made to push as far northward as 
possible. During the voyage marine and land plants will be 
gathered and observations of the lutes and cutrents ma 1c The 
Diana is piovisioned fin a year, but the object contemjrlated u 
expected to be lealised in about six months. 

At the recent meeting of the Delegates of the French I .earned 
Societies, gold medals were awaided to the followtng —M 
Leymene, lor his geological studies m the Pyrenees, 
M Blcteher, military suigeon, for his interesting geo¬ 
logical observations on the cenlial plateau of France and 
the environs of Montpelier, M Gudlicr, for hi, researches on the 
geology and industrial products of the department of Sarthe, 
M Vomel, for his investigations on the geology of the Sahara, 
M Sirodot, for Ins work on the alg.v (Umanca), which glow in 
fresh running water Silver medals wete awarded to M. Cauvtl 
for venous observations on vegetable anatomy and physiology, 
to M. Veilnt, for bis catalogue of the vascular plants of l).\u 
phiny, M (lassies, for his investigations on the terrestrial 
and riser shells of New Caledonia, to M Villot, for his obser¬ 
vations on the cunous metamorphoses and strange migratronsof 
certain worms found in wells and 111 standing watei. 

In 1859, an altcmpl was made to start a Zoological Gaiden 
m Philadelphia, which fell to the ground dui mg the subsequent 
war A fresh company is now being formed to carry out the on 
ginal intention, though 011 a larger scale A site has been secuicd 
in Fairmount Park, and capital is to Ire obtained m the following 
manner —Certificates of stock are to be issued of not less than 
fifty dollars each. All receipts derived from the Gardens and 
collections of the Society, are to be ajsplred annually—first, to 
the maintenance of the establishment, secondly, to the pay mint 
of six per cent on the stock j and thud, any balance remami ig 
to go to the gradual extent ion of the collection of the Society 
and the improvement of Us grounds. Many influential citizens 
are supporting the project. 

The Annual Report of the Visitors of the Royal Institution 
shows a considerable increase in the number of members, and is 
otherwise very satisfactory. 

The Rev. Thomas Fowler, M A , Fellow, Sub-Rector, and 
Tutor of Lincoln College, has been elected to the Professorship 
of Logic at Oxford, vacant by the death of Prof Wall 

Mr, Hyde Clarke will on Tuesday, the 20th instant, read a 
paper at the Anthropological Institute, on “The Egyptian 
Colony and Language u the Caucasus.” 

The Royal Cornwall Polytechnic Society, has published its 
list of prises for 187j. The largest sums, varying from ten 
guineas to one guinea, are offered for improvements in mure 
ventilation, mining, boring machinery, and similar departments. 


Small premiums are offered for essays, local observations, and 
collections of Natural History, especially such Js illustrate the 
Natural History of the county 

We have received the “ Rejrort on the Condition of the Sea 
fisheries of the South Coast of New England >u 1SJ1.2,” by 
Prof S. F. Baird As the result of a thorough nn.litigation. 
Prof. Baird comes to the conclusion that during the last few 
years there has been a decided decrease in the number of food- 
fishes in these waters the decrease being mainly due lo the com¬ 
bined action of the fish-ponds or weirs and the blue-fish, the 
former destroying a large percentage of the spawning fish before 
they have deposited their eggr, and the latter devouring im¬ 
mense numbers of young fish after they have passe 1 the ordinary 
perils of immaturity 

Prom the “ Rejrort of the Commissioners of Fisheries ot the 
State of New York," we learn thrt the rivers of that State arc 
being plentifully stocked with useful fish, especially shal , and 
the Commissioners are confident that the people of the United 
States will m a short time rely upon restocking their waters, and 
not upon game laws, to keep up a full supply of fish for tbur 
markets. 

We have received the first two parts of Mr '1 egetmeier’s 
magnificent work on “ Pheasants for the Covert and the Aviary.” 
We shall notice it fully when completed 

The much-vexed question as to whether seals are fish or not, 
as regards the oil to be obtained from them, lias recently come 
up in a practical shape between the governments of the United 
Mates anl Newfoundland The fishery treaty lately entered into 
between the Untied States and Great Britain, and about to go 
mto actual operation in the course of the pre.eut summer, pro¬ 
vides that fi>h oil shall be admitted free, but that other oils shall 
pay a duty of ten per cent This question is one that would be 
very easy of solution if it were purely zoological in its character, 
since, as every one does or should kn >w, the seal and porpoise, 
is well as the whale, are warm b'o.xlt l mmmialn, having 
nothing in common with the fis.li any more than has the man 
| who, for the time being, goes into Die water tor the puipose of 
bathing It appears, however, to be the general practise with 

commercial na'ions toclass all oils obtained ftoin marine objects, 
whether cetaceans, birds, or b.hes, as fish oil, and on this 
ground it ts probable that Die clum of the Newfoundland 
authorities to have_seals lecogmsed as fish will be accepted 

The following addition 1 to tile Brighton Aquinuin luse been 
made during the past week —Two young Seals (Ihoia v.tuhti .,) 
bom Jan-Mayen Island, Arctic Sea, presented by Mi. John 
Clark, two Porpoises (/'inuena lantmunii), ftmn Rye Bay, 
purchased, one Angler (fap/mii pu, atanu,), from Cornwall , 
Biss (Dtbrax lupui ), (.utniidi ( I'n^la Uniat,t) , Grey Mullet 
( MuqU capita), Conger eels (Con 4 1 r n\,m ) . bund Snubs 
( it henna J’> esf/y'hr), Pollack Whiling (Giu/u 1 fa’, aim) , 
Kockhngs (Matclh mustila ), Sand Launco ( hnmt>.f)t,s ateca), 
one Octopus ( Oclapu \ vulgans), from the French to 1st, two 
cuttle-fish (Septa ojfUntaUc), Prawns {Paletna,t s • ta'uj ), F0J1- 
accous Coralline (Kschara fohaua ), Anemones, numerous 

The additions to the Zoological .Society’s Uatdens duimg 
the past week include a Chinese Water Deer (Hidropetes c»e>- 
iius), from China, presented by Mr K Swuihoe, fout J’eafowl 
(Haw cnslatnt), from India, presented by Mrs Mem, two 
Koodoos (Strepsnecas kudu), and a Pluto Monkey (Cetioptt/ucus 
' fluid), from Africa ; a Weeper Capuchin (Cibu. cap minus), from 
South America, deposited , three Cole Tits (/inns atcr), from 
the British Isles , four Spix's Cuvies (L'avia \pirn), from Brazil, 
a tawny Eagle (Aqmla naiimdei), from Africa, puichased, a 
Markhoor (Capia mc^accras); five Peacock Pheasants (duty- 
plKtron chinguu ); and five Chilian Pin.ids (Dafila jpc/iuauda), 
bom in the Gardens. 
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THE BIRTH OF CHEMISTRY 

X. 

The Theory of Phlogiston-Companion with Hooke's Theory of ! 
Combustion.—Early Idee* regarding Calcination — Stephen 
Hales—Hu Pneumatn Exf,1 merits - Rot, haave.—Unclu. 


ABOUT the year 
**■ which wasproo 


% 


1669 w 


find the first dawnmgs of a theory 
- which was'proposed in order to connect together various 
chemical phenomena, and notatdy for the explanation of com* 
bastion, the common and most obvious of all chemical actions. 
This theory, known as the “Theory of Phlogiston, powerfully 
influenced chemistry for a century, indeed upon its rams the 
structure of modern chemistry was raised by the labours ol 
Lavoisier, Priestley, and Scheele. The proposers of this theory 
—John Joachim Becher (b 1625, d 1682) and George Ernest 
Stahl (b. 1660, d 1734) endeavoured to trace the cause of 
various phenomena of chemical chapge to the assimilation or re¬ 
jection of what they called " matma nut fnncifmm ignis, non 
-Vr tents ”—not actual fire, but the principle of fire, a some- 
tiling not much unlike the pure, elemental, celestial fire which a 
few ancient and many Middle Age writers had feigned to exist. 
Stahl believed this materia ignis to be a very subtle, invisible, 
substance, which neither burns nor glows; its panicles penetrate 
the most dense substances, and are agitated by a very rapid mo¬ 
tion. When a body is burned it loses phlogiston , when a body 
is un-burned, if we may use such an expiession, or de-oxidised, 
it assimilates phlogiston {<p\oyusrdt, burnt) Thus if lead is 
heated foi some length of time it is converted into a powdery 
substance which they called ealx of had, and we, Icadosulc. the 
lead has lost Phlogiston, said Stahl On the other hand, if this 
same calx of lead is heated with red-liot charcoal, it is dcoxi- 
dised and becomes lead again. It has now assimilated the 
Phlogiston, which it had before lost. 

But here arose a difficulty A metal was found to be heavier 
after calcination than before, thus loss of Phlogiston lead to 
gain of weight, winch vs as altogether anomalous, and apparently 
incapable of explanation But the Phlogistians were equal to 
the occasion , the supporters of a pet theory will create any 
number of the most vague and impossible hypotheses, ntner 
than yield up their darling to detraction so, said they, Phlo¬ 
giston is a principle of levity, it confers negative weight, it 
makes bodies lighter, just as bladders attached to a swimmei 
lighten him ,, , , 

The theory was applied as generally as pos.ible -thus sul¬ 
phuric acid is produced by burning sulphur under certain condi¬ 
tions of oxidation ; the sulphur loses Phlogiston, and become! 
heavier like the metallic calx , hence sulphuric acid is sulphur 
minus Phlogiston, while sulphur is consequently sulphunc acid 
plus Phlogiston In fact loss of phlogiston was synonymous with 
what we call oxidation , and gain ojphlogiston with d,oxidation. 
The existence of Phlogiston was so utterly unsupported by 
experimental proof that the theory could scarcely exist with¬ 
out many opponents. The endurance of the most fa’sc chi¬ 
merical theory is often really wonderful The Phlogistians were 
attacked first in one direction, then in another, yet the theory 
continued to find supporters. At last, as a last resource, hydrogen 
gas—recently investigated by Cavendish—was said to be Phlo¬ 
giston, but this was so entirely different from the Phlogiston of 
Stahl that the theory was now seen on all sides to lie fast giving 
way. At length Lavoisier, a century ago, conclusively disproved 
the theory by means which cannot be discussed here, because 
they belong to the more advanced history of the science 

How (he crude, unscienuhc, illogical theory of Phlogiston 
could have an,en in the face of llooke’s admirable theory of 
combustion, and Mayow’s experiments 1# support of it, must 
always remain a mystery It is probable that if Mayow had not 
died a young man, or if Ilooke had found leisure to prosecute 
his Views, the theory of Phlogiston would never have been pro¬ 
pounded The theoiy has lawn much ovcr-praiscd The only 
service which it rendered lo llie science was that it introduced a 
certain amount of order and system, which was hilheito Minting. 
It led to the grouping together of ceitain cla-seR oi facts, and, to 
a slight extent, to the application of similar modes of reasoning 
to similar chemical phenomena And although tint reasoning 
was altogether wrong, it seemed to indicate the means by which, 
with a more perfect and advanced system, chemistry might 
become an exact science subject to definite modes of treat- 
meot* 

We have more than once spoken of calcination, which was 


indeed one of the most prominent operations of old chemistry. 
Since the examination of the process led to the proposal of tust 
ideas concerning the materiality of the air—most often denied by 
ancient and middle-age writers—it may be well to glance at the 
early ideas regarding calcination Here then was the dominant 
experiment m this direction I take a bright lustrous metal, ttn 
ot lead, melt it, keep it in a molten state for awhile, and it is 
converted into powder, which weighs more than the original 
metal Again I heat this same powder with charcoal, and it 
becomes metal again, yet nothing that can be seen has been 
added to the metal, or taken away from its calx Geber defines 
calcination as “ the pulverisation of a thing by fire, by depriving 
it of the humidity which consolidates its parts.” lie observed 
that the metal increases m weight during the operation, although 
“deprived of its humidity ’’ Cardanus asserted that the increase 
of weight in the case of lead amounted to one-thirteenth the 
weight of the metal calcined j and he accounted for it on the 
supposition that all things possess a certain kind of life, a celestial 
heat, which is destroyed during calcination, hence they become 
heavier for the same reason that animals are heavier after death, 
for the celestial heat tends upwards. This idea was almost 
similar to that of the Phlogistians, although published more than 
a century before Becher wrote his Physic it Subtcnarua. In 



1629 Jean Rcy, a physician of Bergerac, attempted to discover the 
cause of increase, and attributed it to the absorption of “ thick¬ 
ened air" If an , spent) by the metal during calcination. Lcmery, 
as we have se«n, attributed the gain to the ah-orption of corpus- 
rules di fu Afleiwards came the nitre air of Mayow, then a 
century later the increase was proved to be due to the union of 
the body with a constituent of the air which Lavoisier named 
oxygen gas , and this gas was first discovered by beating one ot 
the calces (cilx of mercury), about which so much speculation 
had been wasted, and so little experiment bestowed, by earlier 
writers. 

We are drawing towards the end of our subject, but we think 
any account of the earlier history of chemistry would be very in¬ 
complete wdthout a notice of the work of Dr Stephen Hairs 
(born 1677, died 1761). In a number of papers communicated 
to the Royal Society, and afterwards published 111 a Work 
entitled Statical Essays, we find a variety of expeiiminis by 
Ilales, chiefly lelating to pneumatic chemis'ry Herein we find 
an account of “a specimen of an attempt to analyse the air by a 
great variety of chymico-statical experiments, which show mlow 
great a proportion avr is wrought into the composition of animal, 
vegetable, and mineral substances, and withal how readily it 
resumes its former elastick state, when in the dissolution of thoH 
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substances it is disengaged from them ” In order to determine 
the quantity of air disengaged from any substance during distil¬ 
lation or fusion. Hales placed the substance m a retort, and luted 
the retort to a large receiver with a small hole, at the bottom , 
Water was caused to occupy a known space m the receiver, and 
the amount of air expelled was estimated by noting the amount 
of water remaining m the receiver at the conclusion of the 
experiment, after cooling. Hales employed the following ap- 

P tus (Fig. si) to measure the volume of air generated by any 
of fermentation, also by the reaction of one body upon 
another. 

The substances undergoing fermentation were placed in b, and 
over the whole a vessel, ay, was inverted, closed below by the 
vessel x x, and containing above a certain amount of air, to the 
level y. If air were generated, the water in a sank (say to y ), 
while if air were absorbed by the bodies in b, the water rose 
(say to n). Sometimes he placed different substances on pede¬ 
stals m a lar of air, and ignited them, as Mayow had done, by a 
burning-glass, and noted the alteration in the bulk of air He 
did this with phosphorus, brown paper dipped in nitre, sulphur, 
and other substances. If he required to act upon substances by 
meant of a strong acid, he would place the substance in a 





suitable vessel on a pedestal m a known vilumc of air, standing 
over water, and would suspend over it a phial which conld be 
emptied by pulling a string. 'I hese devices were clostly copied 
by Priestley and Lavoisier in their experiments upon gaseous 
bodies, if a substance required to be heated violently, it was 
placed in a bent gun-barrel, r r (Fig. 23), one end of which was 
placed in a furnace, while the other was placed under a bell jar, 
a i, full of water, inserted in the pail of water x r. He dis¬ 
tilled a number of substances, apparently taken at random, and 
determined the amount of gas evolved, but he appears to have 
been at no pains to determine the nature of the gas, assuming it 
to be ordinary atmospheric air. Thus he distilled 1 cubic 
inch of laid, and collected thirty-three cubic inches of gas as the 
products of decomposition Tallow, horn, sal ammoniac, 
oyster shells, peas, amber, camphire, and many other substances, 
were similarly treated. 

Two grains of phosphorus ignited in a closed vessel of air, 
were found to absorb 28 cubic Inches of air. 211'grains of 
nitre mixed with bone-ash yielded 90 cubic inches of gas ; 54 
cubic inches of water on boiling yielded 1 cubic inch of air In 
order to measure the elastic force of the gas produced by fer- 
menthw peas, Halts filled a small, strong bottle, c (Fig. 22) with 
peas, filling up the interstice* with water j mercury to a depth 


of half an inch was then poured in, and of course remained at 
the bottom of the vessel c. A long tube, a 3, the lower end 
of which dipped beneath the mercury, was securely fastened 
into the mouth of the bottle b, and fixed air-tight In a few 
days’ time the peas were in a state of fermentation, and the 
generated gas had forced the mercury to ascend in the tul>c a a 
to a height of 80 inches, hence the gas in c was existing under a 
pressure of about 35 lbs on the square inch 

Hales also produced gases by various reactions Thus he 
poured a cubic inch of sulphuric acid on half a cubic inch of 
iron filings no effect took place until he had diluted the acid 
with water, when forty-three cubic inches of air (as he calls it— 
111 reality hydrogen gas) came off Iron filings mixed with nitric 
acid, or with ammonia, or sulphur, were found to absorb air A 
cubic inch of chalk treated with dilute sulphuric acid produced 
thirty-one cubic inches of air(m reality carbonic anhjdridegas). 
If space permitted, we could say much more of Hales' works. 
His experiments on respiration, ami on various principles of 
vegetation, are exceedingly ingenious, and often accurate It 
has often been said that Lavoisier created modem chemistry by 
the introduction of the balance into chemical experiments, but 
here we find Hales weighing his substances, and measuimg his 
gases, years before Lavoisier was born Hales did not suffi- 
, lently investigate the nature of the various gases which he pro¬ 
duced in the couise of his experiments, but be assuredly paved 
the way for many of the after discoveries of Priestley, Cavendish, 
and Lavoisier 

Dr Hermann Boerhaave, of Leyden (b. 1668, d 1738), was 
a contemporary of Hales lie was the author of the first com- 
; pi ehensive system of chemistry —a bulky quarto 111 two volumes, 
i entitled Elenunta Chemut , which appeared m 1732, and which 
for many years was the chemical text-book of Europe In it he 
1 defines chemistry as “an art which teaches the manner of per- 
j forming certain physical operations, whereby bodies cognizable 
1 to the senses, or capable of being rendered cognizable, and of 
j bung contained m vessels, are so changed by means of proper 
' instruments, as to produce certain determinate effects, and at 
the same tmie discover the causes thereof for the. service of 

But hold ' our task was to give some account of the birth of 
chemistry, while a science with such a ponderous definition as 
the above, is no longer infantile The babe has grown up about 
us until it has assumed a tremendous individuality The great 
discoveries of the fathers of modem chemistiy, Lavoisier, 
Scheele, Priestley, Cavendish, Davy, need not be told here, they 
belong to the later history of chemistry Wc have traced the 
science from its commencement in the crude metallurgical and 
other operations of the ancients, to the time when a comprehen¬ 
sive system of the science appeared And when we think of 
the vast dimensions of the science of to-day, the numberless text¬ 
books in every language, the great laboratories springing up in 
every country, the immense amount of original reseaich, wc are 
earned back in spirit to those mistaken—but often grandly 
energetic men—who said to the disciples of their ait — 

Ora ! 

Lege, Leqe, Lege, Rtlcgc, Laiora ' 

Et Invents. 

G F. Rodwxll 


SCIENTIFIC SERIALS 

Bulletin Mensuel de la hocUtl c?Acchmatahen de Ram. 
The April number contains much interesting information as 
to the work done by the Society, which besides gratuitously dis¬ 
tributing specimens of vanous useful animals or plants wherever 
they are likely to thrive, also lends or lets to those persons, whose 
tastes or knowledge fit them for the charge, some of the rarer 
species of animal or vegetable life, thus sowing the seeds 
of miniature jardtns d’aeeiimatatuni throughout the country. 
During the last 12 months 3 monkeys have been bom at 
the Paris Gardens, one of them in March last. In that month 
75 mammalia and 1,669 birds of various sorts were received, 
while the Society was able to distribute 62 mammalia and i,73» 
birds. The Society aims at encouraging the reproduction of all 
sorts of useful animals, not merely confining it* efforts to the 
maintenance of a stock for exhibition An interesting account 
is given of an oyster breeding establishment and aquanum at 
Biarritz, and of the cultivation of silkworms in France generally. 
Our French neighbours have set us the example of cultivating 
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our oysters ; we may learn some day to follow in their steps* 
and turn our attention, so far as our climate will allow of it, to 
the “education” of silkworms This art is Incoming quite a 
recognised industry in France, and the success that has attended 
its adoption is very gratifying liaraboos, Spanish broom Stifta 
tencausima), China gra-.s or China nettles, Califoi man pines (Pinks 
sahttiann), are among the plants which arc rcfeired to as proper 
to be introduced into Fiance 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, May 8 —Dr Hirst, F R S , in 
the chair. Prof Cayley communicated an extract from a letter 
he had received from M Ilcrmue “On an application of the 
theory of nmcursal curves,” and then gave accounts of the two 
following papers, “ Plan of a curve-tracing apparatus,” and “On 
a rational qmntic coi lespondence of two points in a plane • ” 
anothd piper entitled “Ricursa! curies” (it curves with a 
deficiency uni) by the same gentleman, wis taken as read —Mr. 
S. Roberts read a slioit “Note on the PUichcrian characteristics 
of cpi- and hypo trochoids,” &c , showing that the curves were 
unicur-al he gave also the order and class In connection 
with these cuives Mr J L Glaishcr advocated the use ot Mr 
Perigal’s term “ bicircloids ” Amongst the presents received 
were twenty two memoirs, Ac, by the late Prof de Morgan, 
presented by Mis dc Morgan 

Geological Society, April 30 —Joseph Prestwich, f RS, 
vice-president, in the chair — On the Permian Breccias and 
Boulder-beds of Armagh, by Prof Edward Hull, F.RS, 
Director of the Geological Survey of Ireland In this papei the 
author described certain breccias occurring m the vicinity of 
Armagh, which he referred, both on stratigraphical and physical 
grounds, to the Lower Permian series, considering them to be 
identical with the “ hrockiam ” of Cumberland, and the Breccias 
of Worcestershire and Shropshire. The author further referred 
to the extensive denudation which the Carboniferous beds have 
undergone m Armagh, and also alluded to the occurrence of 
beds of Permian age near Benburb, between Armagh and Dun¬ 
gannon —Geological Notes on Griqualand West, by G W 
Stow. The geological results of a journey made by Mr <> W 
Stow and Mr I* II S Orpen from the Orange hrcc State into 
Griqualand West are communicated by Mr Stow in tins paper, 
with numerous carefully executed sections and a geological map 
based on the survey map prepared by Mr Orpen for the Govern¬ 
ment. From the jumtion of the Rtct and Muddrr Rivers (south 
of the Panueveldt Diamond-fields) to Khetsand the Sehurwe Ber¬ 
gen, the track traversed three degrees of longitude The return 
route north east to M oimt Huxley and Daniel’s Kuil, and eastward 
to Likatlong, on the Hart or liolang River, was nearly as long. 
From the Moddcr, first south-westward and then westward, to 
the junction of the Vaal and Orange, the olive shales of the 
PuyniHian- or Karoo-series, traversed frequently by igneous 
rocks, form the country, and are seen in some places to lie un- 
conformably on older rocks The shales reach to the end of the 
Campbell Kamlt, on the other side of the Orange River, and 
have been, it seems, formed of the dt'bris of those old hills to a 
great extent The oldest rocks of the locality are seen cropping 
out here and there in ihegorges at the foot ot the Randt, an.leonnst 
of metamorphic rocks, greatly denuded, on which the mas ive and 
extensive siliceo-calcarcous strata of the Great Campbell Plateau lie 
unconlormably 1 hese latter and the breccias of their slopes are 
Coated thickly with enormous travertine deposits Igneous rock- 
masses occur around Ongeluk, west of the jasper range, ami then 
bright-red jasper rocks ciop up near Matsap, succeeded to the 
west by the parallel quartzite range of Matsap, and again by 
other bedded jaspers, which seem to he m a synclinal of the 
quartzite rocks, which come up again m the Langeberg These 
are succeeded by lower rocks, consisting largely of sands one, 
gnt, and quartzite, with more or less pervading mica, a, far as 
the journey extended in the Sehurwe Bergen, also parallel to the 
former ranges The maximum thickness of the successive strata 
is calculated by the author at 24,000 ft , allowing for possible 
reduplications, the minimum is regarded as not less than 9 000 ft. 
—On some Bivalve Entoraoatraca, chiefly Cyprultnidae, of the Car¬ 
boniferous formations, by Pi of. T, R. Jones, F R.S. lhe larger 
forms of bivalved Entojmostraca are not rare in the Carboniferous 
limestone, and some occur in certain shales of the Coal-measures, 


Geologists’ Association, May 2—H. Woodward, F R.S., 
president, m the chair.—On the valley of the Venire (Perigord), 
its limestones, caves, and pre-historic remains, by Prof T. 
Rupert [ones, F RS., F.G S The river Vizire, rising m the 
department of Correze, traversing the department Dordogne, and 
joining the river Doulogne near Lariat, runs from the old meta¬ 
morphic rocks of the central plateau of France, through carboni¬ 
ferous, triassic, jurassic, and cretaceous strata. The last men¬ 
tioned are chiefly limestones, nearly horizontal, presenting steep 
and often high cliffs, either washed by the river, or bordering its 
broader and older valley The softer binds of limestone have 
been hollowed out along the valley by frost and water, and here 
and there present recesses and caves These in several instances 
have been artificially enlarged, and in very many cases have 
afforded shelter to pre histone people, and still retain heaps ot 
bones and hearth-stuff, with flint implements of numerous kinds, 
carved bones and antlers, and occasionally Human nones. The 
most common bones and antlers are those of reindeer, which 
must have abounded in southern France, whether remaining all 
the year round or migrating from plain to mountain and back 
again m their season, for the cave folk killed them of all ages 
in vast numbers The cold climate necessary for the reindeer 
has long passed away, the musk-ox and the hairy mammoth 
disappeared also with the reindeer, and looking at the great 
changes m geographical outlines and con tom s that have taken 
place since the extinction of the European mimmoth, the author 
thought that some eight or nine thousand yiars would not be 
too long for the bringing about of such changes Tint the Old 
cave folk of Perigord saw the living mammoth, a lively outline 
sketch of us peculiar and shaggy foi in, on a piece of ivory, found 
in the Madelaine Cavt, is salisfacttry evidence The special 
geology of the district, the characters of the several caves and 
their contents, and the m >st striking of the implements of stone 
and bone were described m this paper , the human remains found 
at Cro-Magnon, a gigantic chief and his more ordinary com¬ 
panions, were specially treated ol, and the high probability of 
their belonging to the same race of men as the older Cave-folk 
was discussed at some length (For details on this subject see 
Nature, vol vn p. 305 <•/ sup ) 

Anthropological Institute, May 6—Col A Lane Fox, VP 
in the chair A paper was read on “Fasiun Coolie Labour,” 
by Mr W L Distant 1 he aim of the paper was to show the 
dissimilarity in the capacity and aptitude for certain work which 
exists among different peoples under the same conditions The 
working of a large sugar estate by means of European capital, 
European appliances, and Euiopean superintendence, with the 
manual labour of some hundreds of Asiatics, including filings, 
Chinese, Javanese, and Malays, was taken as an example In 
describing the labours uf these peoples, the differences were 
examined in their capacity for work m general, their ap¬ 
titudes and dislikes for certaui work, and also in their methods 
of working, viz by task or otherwise, taken in conjunction with 
their social condition, and the terms under which they are en¬ 
gaged. In contact with the European the Chinaman seems to 
prosper , lie bargains with him, whilst the Javanese sullenly 
work* for him, and the Kling sinks to a crouching menial in his 
presence The Furopean seems affected in the same way , he 
can chat with the Chine-e, tolerate the Javanese, but despises 
the Kling Europern civilisation and prejudice are confronted 
with Eastern ignorance and prejudice It is the need of money 
that has brought the-* different peoples together. English, 
Scotch, Portuguese, Khngs, Javanese and Chinese are only 
attracted together in the hope ol gain, nnd under this creed 
progress and civilisation generally remain in the hands of the 
strongest and richest party —A paper by Mr Howorth was read 
on “The westerly Drifting of Nomads from the fifth to the nine¬ 
teenth century, Part x. the Alans or Lesghs ” Col Lane Fox 
exhibited two beautifully chipped flint bracelets, four iron brace¬ 
lets, and other articles found in a tomb in the valley leading to 
the tombs of the Kings of Thebes j also a large and finely worked 
flint knife from a tomb in the same neighbourhood Lieut S. 
C Holland, R.N , exhibited a scries of photographs of Amos, 
and various articles of Amo manufacture -The Rev. Dunbar 
I. Heath hag been elected Treasurer in the place of the late 
Mr. Flower 

Zoological Society, May 6.—Prof Newton, F.R.S., vice- 
president, in the chair. The secretary read a report On the 
additions that had been made to the Society’s menagerie during 
the months of March and April, 1873, and called particular 
attention to an example of the Broad Banded Armadillo (Stmt- 
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rut umeinctus), winch was new to the Society s collection ; also 
to a pair of White-necked Cranes {Crus vtpio) from Japan 
No example of this fine species, so far as was known, had pre¬ 
viously been brought alive to Europe.—Mr. Sclater exhibited 
some photographs of, and made some remarks on, a young spe¬ 
cimen of the Liberian Hippopotamus {Hippopotamus hbenmsis) 
which had recently been received alive by the Zoological 
Society of Ireland, but had died shortly after its arrival —A 
communication was read from the Rev O. P. Cambridge on 
some new species of Araneidea, chiefly from Oncntal Siberia - 
A communication was read from Mr G B Sowerby, jun, on 
three species of land shelLs from Madagascar, which he proposed 
to call Cydostoma suffuium, C vtxiUum, and C. peripectmum , 
spa nov.—A communication by Messrs P L. Sclater and O 
Salvin contained notes on the range of certain species of Amen- 
can Limwcolte in the southern part of the New World. Two 
distinct species of Stilts (/ hmantopus ) were shown to occur in 
the Neotropical region—namely, II lngtuollts Viell, and If 
brasthensis Brehm —Mr. A II Garrod read a memoir on the 
variations of the carotid arteries of birds, in continuation of the 
labours of Bauer, Meckel, and Nitzsch upon this subject Mr 
Garrod's observations were based principally upon specimens 
that had died in the Society’s gardens. 

Entomological Society, May 5—Mr. H. T. Staunton, 
vice-president, in the chan —Mr Higgins exhibited a speci 
men of Langm ztuzet aides (one of the Sphmgid.i), from the 
Himalaya, hied by Major Buckley He also exhibited a female 
specimen (the first that he had ever seen) of Goltathus alboag- 
nata, from Limpopo —Mr McLacluan exhibited a colourul 
plate of butterflies as a sample of a work on the “ Nairn ll 
History of lurkestan,” about to be pubhshed at the expense of 
the Government of that plaie, and founded on the cntomologicrl 
collections made by M. Alexis I' edtschcuko during the years 
1869 71 The work is to be published in the Russian languagt, 
with Latin diagnoses of the new species —Mr Bates pointed out 
a figure in the plate of Cocandtca, a variety of ( aims nudes, an 
insect belonging to Lapland, and remarked that it was an in 
tertsting fact that many species of insects belonging to Arctic 
regions were also found in mountainous districts much fartln 1 
south, though not 111 the intervening platns. He mentioned also 
Cc/uit puhetio, which was found near the snow-line, 111 the Alps, 
and in Lapland —Mr Muller also remarked on the close con¬ 
nection between the Arctic and Alpine insect faunas, referung 
particularly to Parnassius apollo, which occurred in the north 
of Europe, but in Switrerland was confined to the Alps and the 
opposite Jurassian range, carefully avoiding the intervening 
alluvial plains, which In the glacial period had been covered with 
the glaciers of the Rhone, the Reuss, the Rhine, and minor tri 
butanes. He added that if the actual stations of the species wtu 
mapped, they would all be found to exist outside, but along the 
moraines left by the ancient glaciers —Dr Sharp communicated 
a paper on the Staphyhnidic of Japan,” principally from the 
collections formed by Mr George Lewis —A paper was lead, 
entitled “ Notes on the Fphemertdoe,” by Dr II, A Hagen, 
compiled by the Rev A E Eaton. 

Royal Horticultural Society, May 7 —General Meeting 
—Viscount Bury, M P , having been nominated by the Council, 
pending the Queen’s approval, to the office of president, took 
the chair.—The Rev M J. Berkeley commented upon the show 
Prof Thiselton Dyer called attention to the first appearance at 
the meetings of Odonloglossum vexillanttm, a lovely orchid, wnh 
flat rose-coloured flowers, four inches across It had flowered 
for the first time in the old world on April 19. The late Mr. 
Bowman discovered it m New Grenada, on the western slopes 
of the Andes It was more nearly allied to O phalotnopsis than 
to the type generally prevailing m the genus. 

Scientific Committee—Dr. J D. Hooker, C B., F R S , 
in the chair —The Rev. M. J. Berkeley exhibited a shoot of 
Araucaria imbrteata, illustrating the injury suffered by this plaut 
from the punctures of the young leaves by the prickly points of 
those on the other branches —Dr Masters exhibited a drawing 
of a flower of Mr. Ware’s Primula veri\ var chlorantha It 
consisted of a mass of small leafy scales, the innermost of which 
were prolonged into styles and had ovules upon the edges 
—Prof Thiselton Dyer, adverting to some statements about the 
cultivation of fungi, stated that, according to Thore, cited by 
Duchartre, Agartcus Palomet and Boletus edults are sown in the 
Landes by watering the soil with water in which these species 
had been boiled. The spores of various other species will, it is 
said, endure a temperature of a I a" F., and those of Pmims refunds 


even, according to Schmitz, 230' F —The Pev M. J Berkeley 
said there was no doubt that fungus spores would bear a high 
temperature. The development ot a Primillmm m the interior 
of loaves of the pain dc munition almost immediately after they 
were drawn from the oven to the temperature of which the spores 
must have been fully exposed, was a case in poult Specimens 
of Cytmus Aypoastis, the only European species of Kafflmactv, 
were shown They had been sent from Cannes by the Hon R’ 
Bailie Hamilton. 

Institution of Civil Engineers, May 6. — Mr T Hawksley, 
president, in the chair. —The paper read was a history of the 
River Clyde, by Mr James Deas, and gave an account of the 
various works earned out for improving it as a navigable river, 
and of the modes and cost of dredging and depositing followed 
in the deepening and widening of it It was remarked that for 
no river in the kingdom had so much been done “by art and 
man’s device ’’ as foi the Clyde above Port-Gl.isgow , that the 
river from Glasgow, for twelve miles seawaul, was uearly as 
much an artificial navigation as the Suez Canal One hundred 
years ago the nver was fordable even on foot twelve miles below 
Glasgow. The engineering works earned out in the Clyde, 
combined with the mineral resources of the district, had raised 
Glasgow from an insignificant provincial town, with a population 
m 1771 of only 35,000, to be the second city 111 the empire, 
with a population (including suburbs) of 566,150, according to 
the census of 1871 

Royal Microscopical Society, May 7 —Dr. Millar, VP., 
in the chair—A paper by Dr Maddox was read, “On a 
parasite (believed to be a species of 7o,nia) found encysted in 
the neck of a sheep ” 1 he general characteristics of the cyst 

and the appeaiance of sections of it under the microscope were 
fully desenbed, as were also such jiortions of the parasite as 
could be separated from the general mass, and in which the 
presence of immature ova was particularly noted The circum¬ 
stance of finding ova during the encysted condition of the 
creature was believed to be unique —A paper was also read by 
Mr. W. K Parker “OnVhe Development of the kaual Arches 
of the Sturgeon,” in which the formation and development of 
the mouth was minutely described, and the relation which it 
bore to that of the osseous fishes and to mammals pointed out 

Academy of Natural Sciences, January 14 —Dr Ruschen- 
berger, president, in the chair — Prof Cope made some observa¬ 
tions on the structure and systematic position of the genus 
Eobastleus Cope C intathcrium Lcidy and Duhho at Matsh 
were names applied to allied mammals, so that the same would 
probablyapply to them also Until further evidence is presented, 
he adheres to his original position, that these animals are true 
Proboscidta, and cannot be referred to any other order—“On 
the forms of Artificial Oxide of Zinc,” by George A Koenig, 
Ph D —“On a Boiler Incrustation from New Jersey,” by George 
A Koenig, Ph D 

January 21 —Dr Bndgesinthe chair—Notice of fossil Ver¬ 
tebrates fiom the Miocene of Virginia Prof Leidy directed 
attention to some fossils, part of a small collection recently 
received. They were found imbedded in blue clay containing 
an abundance of fossil diatomes, among which Coscmndiscus is 
especially conspicuous The fossil vertebrate remuns consist 
mainly of vertebra; and teeth of cetaceans, vertebra, of bony 
fishes, teeth of sharks, and spines of rays Among them also 
there is a portion of a humerus ol a bird, and several worn teeth 
of a peccary Besides these there are specimens which may be 
regarded as characteristic of the following ilndescribed species 
Protocamtlus vugtnunsn, Tautoga ( Protautoga) toniditis, An- 
ptnser otnalus .—Mr Thomas Meehan offered to Ihe Academy 
some facts 111 regard to the fertilisation of flowers which con¬ 
firmed the popular view that pollen of one variety had an 
immediate influence on the structure of the fiuit of another 
vanety, as well as on the progeny; and also furnished some 
entirely new facts in regard to the ability of a seed germ to receive 
impregnation from two distinct sources. Mr Arnold of Paris, 
Canada, determined to observe the effect of cross fertilisation 
on Indian corn. He procured a very peculiar vanety ol which 
Mr. Meehan exhibited an ear, not known in the vicinity—a 
brown vanety, with a circular dent at the apex—and raised one 
plant from it. The first set of (lowers were peimittid to be 
fertilised by their own pollen 111 ordei to test whethei there was 
any reversionary tendency in the plant, or the pollen of a ny other 
variety in the vicinity. The ear now produced was the result 
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—every gram being like its parent The com plant produces two 
ear* on each stalk As soon as the “silk”—the pistils of this 
second tar—appeared, the pollen—in a “lasstl ”—of the common 
yellow flint com was procured, set m a b.’tllc of water tied near 
the developing car, the plant’s own tassel having been cut away 
sometime previous Alter a short time this set of male flower* 
was removed, and a panicle of male flowers from a white variety 
was introduced to the same bottle m order to afford it the oppor¬ 
tunity of operating on the same female flowers The result was 
the ear now presented The base of iaih f tarn was of the 
yellow flint corn, but the ufpx half of the white variety. The 
result was he thought no escape from the conclusion, not only 
that there was an immediate influence on the seed and the 
whole fruit structure by the application of strange pollen , but 
the still more important fact, hardly bcfoic mote than suspected, 
that one ovule could receive and be affected by the pollen of 
two distinct par nts, and this too after some tune had elapsed 
between the lust and second wipicgmUon. 

February 4—Mr Vans, vi.e-piesident, in the chair—The 
following pipers were piesented for publication —“ Un the 
I mgual Dentition of certain Terrestrial Pulrnonata from the 
United States, with remarks on (heir systematic value, ’ by 
Thos llland and Wm G lhnncy , “Catalogue of the lecent 
species of the Class liraehiopoda,” by W H Dali, UsCS,, 
"Descriptions of Mexican Iehncumomde,” by Is T Llesson. 

“ Notices of Kern nils of Fishes in the Bndgcr Tertiary Forma¬ 
tion of Wyoming ” Prof 1-enly remarked that among the 
multitude of fossils which had been collected from the ternary 
clays and sandstones of the ltndger Group of Wyoming, there 
were comparatively ftw peitauung to fishes Nevertheless the 
remains of these are not unlrcquent, hut they are not s > com¬ 
plete as one might have expected from the nature of the beds 
containing them They usually occur as isolated hones, scales, 
nnl teitb, and mostly indicate fishes ldated with our living 
Gars (A/;/,.,/,«r) and Mud Fish (Ai/iia) Many ol the Irig- 
mcilts appear to indicate the following extinct species previously 
undcscilbed —/.i/ufos/tusalios, / simpl, \ , it Va/a/o, hum 
\Protamia) iiiiitiuiim , A (1'iotamta) m,<ha A (/’iota mm) jut- I 
ciht), llypMHui Agans, i'liiulolut anhquus, J'hareoJustitiilm 


Academy of Sciences, May 5 —M de Quatrcfagcs, pres, 
dent, in the eh 111 —1 he deaths of Baron Liebig, foieign associat¬ 
'd the Academy, and of M llausteen, coriespondent, were 
announced - Ihc following papers were lead -On the heat 
produced by ihe reactions between water and ammonia, calcic, 
baric, and stumtic, oxides, by M Beilhclot. The author had 
estimated die heat produced by the solution of dry Nil, in v 
ami also on the dilation of the former solution with more w 
lie has found 1h.1t as reg irds the latter case the heat is in 111 
ratio to the water alieady combined with the ammonia 
determinations of the heat in the case of calcic, banc, 
ationtic oxides, wa, made by dissolving them in 1 
and from the* result obtained the heat fm their cc 
nation with water was cal.ulatcd —On the separation of 
potash and soda in vegetables, 5th memoir, by M Lug 
•Pebgot I he author lines that m those cases where plants 
growing near the *ea contain sodium sails, this fact is 10 be 
attributed 'o their absorption of them, through their leaves 
from the spray in the air, and not from the -oil —A report on 
M liertiu s memoir on the resistance opposed to rolling hv the 
keel of a vessel, by AIM Pans, Juuen de la Ciavicre and 
Dupuy de I ome —On the conditions ol the mtegrabiluy of 
Simultaneous equations, Ac, by M l ollet —Oil the use of 
the meat of tuberculous animals for /cod, can this meat 
emse the^ development of pulmonary phihisis ■* by M G 
<. olm. The author, from the results of thirty experiments 
where as many animals were fell on every kind of tubcrcu'ous 
iicsh, answers the question in the negative Whcie other 
experimenters have obtained opposite result-, he believes 
that they have either experimented on animals already d». 
" r have allowed portions of the tuberculous matter to 




had admission to the lungs of the animals in the air they breathed. 
—Un the action of ozone on absolute alcohol on the combma". 
tion of hydrogen and cyanogen under the influence of the silent 
electric discharge, by M. A. Uoiilot.— A new ohservatton of 
comet II, 1S67, l, y M. Stephan,—On the effects produced by 
electricity on mercury immersed in different solutions, by M 
Th. du Moncel—On the purification of hydrochloric acid by 
M. Engel—On the estimation of sugar by Barreswil’s method by 


M E Feltz —Experiments on the respiration of fish, by M. 
Quinquand — Contribution to the history of microzyraes and 
Bacteria philological transformation of Bacteria into micro- 
zymes and of myciozymes into Bacteria m the digestive tube of 
the same animal, by MM Bechamp and Esfor,—On the remains 
of Klephas /mens found in the quaternary formation of the en¬ 
virons of Paris, by M J. Keboux 
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THURSDAY, MAY 22, 1873 


THE FUTURE OF THE ENGLISH UNI¬ 
VERSITIES 
AN ECHO FROM OXFORD 

T HE Association for the Organisation of Academical 
Study has inaugurated a good work, which must 
in the end have an important result. But in the ex¬ 
pressions of policy as yet put out by that body we notice 
an omission which perhaps is intentional, but in any case 
a very serious, indeed a fundamental one. It is well 
enough to declare that the collegiate and other revenues 
of Oxford and Cambridge should be devoted to the 
encouragement of research, and to placing the highest 
kind of teaching in all subjects within the reach of the 
people of this country. It is most true that to this end 
prize-fellowships and non-resident sinecures must be 
abolished, and in their place we must have carefully- 
chosen professors, assistant-professors, and lecturers, 
teaching and carrying on origtnal research in all depart¬ 
ments of knowledge With such a programme m hand 
the members of this association can very plausibly de¬ 
mand for the old Universities that they be not despoiled of 
their excessive wealth, but that this wealth be made 
operative and productive within the limits of the Uni¬ 
versities themselves. Nevertheless there is a question 
which necessarily arises—whenever the future of the 
English Universities is mentioned—which the Asso 
ciation has not discussed, and which we think it 
ought boldly to meet, even though it should lead 
to a split in the ranks. That question is this—Arc 
Oxford and Cambridge to remain as institutions exclu¬ 
sively for the elegant education—the “ culture ”—of the 
upper classes who may choose and can afford to allow 
their sons to while away certain years there > or are they 
to be made engines of national education where a poor 
man may go with as much reason as a rich one ; and 
profitably spend his time in acquiring knowledge and 
training which have a real value m the world and place 
their possessor in the position to earn his bread and hts 
standing among men * 

It is a fact that at this moment a youth entering a 
college at either Oxford or Cambridge and taking his 
degree after four years of a very pleasant life, having 
spent during the process at least 800/. (i.e. 200/. a- 
year) comes away, not a whit further on in the battle of 
life than he was on entering. He has acquired some 
good habits, many very bad ones, but has received no 
training nor instruction which will render him useful to 
other men, excepting—the exception is a very significant 
one— at a clergyman or as a schoolmaster. 

The state of things is neither more nor less than this— 
that a young man cannot study at the English Universities 
and associate with even the most steady-going of his fellow- 
students at a less expense than that named above , and 
that the University cannot, at any rate does not, teach 
him anything in a practical or professional way. It is 
useless for Cambridge and Oxford to open their classes 
to non-collegiate students, as long as those classes are 
not something more systematised and practically-pointed 
No. 186-V0L. vin. 


than they can be, when exclusively designed as parts of a 
so-called elegant or “ liberal ” education. Men who are 
intending to work hard in life cannot afford to pass 
through such a course after leaving school, and hence 
our University students are, with a few exceptions, drawn 
from the richer classes , hence, too, the amount of luxury 
and rarity of earnest study amongst them, which re¬ 
acts on many of their teachers. The present posi¬ 
tion of the Universities with regard to education for 
the business of life is merely that of a preparatory 
school. The same limitations of subjects—the same 
books are in force here, with some small additions for 
the few “ honour men,” as m our public schools, such as 
Eton, Harrow, and Rugby. The B.A. degree—the ordi¬ 
nary examinations for which any average boy on leaving 
school at sixteen or eighteen years of age could easily 
pass—absorb? nearly all the activity ; is, in fact, almost 
the highest effort of each University. Almost all the 
teaching, certainly all the college work, is directed and 
governed by the requirements of this preparatory course 
which prepares for nothing Whilst the intellectual 
standard thus held up is childish enough, it is necessarily 
accompanied by a system of tutorial superintendence 
and direction as wearisome as it is injurious. 

In fact, the best effort in Oxford and Cambridge—the 
most striking movement in recent times—as compared 
with the dead calm of some fifty years since, has been 
rather a retrogression than an advance, we are less of 
Universities now than then, and have become more like 
- and are daily becoming more like—the great public 
schools, such as Eton and Harrow. The greater part 
of all the college-teaching staff is employed in doing the 
very same work as that done in the schools, which ought 
never to be required at a University at all As the 
arrangements and innovations of the vattous college-bodies 
are watched, it becomes obvious that the schoolmaster is 
abroad in a very ambitious spirit with the avowed object 
of making the University a great Seventh Form, similar 
in [discipline and character of instruction to his own 
pedagogic institution 

This state of things is defended by a large number of 
persons—among them members of the Association—with 
two words chiefly in their mouths —“ culture ” and “ tech¬ 
nical.” It is maintained that "technical education” (an 
expression which is used for the purpose of suggesting 
the less intellectual side of what it is better to term “ pro¬ 
fessional education ”) is not the function of the Univer¬ 
sities, that it cannot be conveniently undertaken in 
them, that it is better earned out in the great cities 
such as London, Manchester, Edinburgh, whilst 
the Universities in their academic seclusion can 
administer that smattering of omniscience, dilettan¬ 
tism,’ and good manners which it is so important for 
persona of a certain income to possess. To obtain this 
a youth must be prepared to sacrifice time and money ; 
and in offering this the University is, according to the 
opinion of many resident fellows, doing its work in the 
world. The selfishness of this view of University func¬ 
tions is patent enough. Clearly it is an easier matter to 
un4$ruke this ornamental work, and to leave to others 
the business of life. It appears to be overlooked by its 
advocates that the Universities thus may, or rather have, 
lost all influence, all share in the life of the country. In 



63 


NATURE 


[May 22 ,1873 


renouncing technical or professional education, the 
University renounces all those who must have such edu¬ 
cation at the age when she might receive them. Those 
who really value, as We do above most things, breadth of 
intellectual interests—who have intense repugnance to 
narrow “specialism”—cannot, upon due consideration, 
defend the separation of “ornamental" and “technical” 
education, as likely to conduce to increase of culture 
among our fellow-countrymen It is by undertaking most 
fully the charge of the higher education—of those for 
whom without distinction such education is necessary— 
that the Universities can really do most for the cause of 
C ilture. When Oxford and Cambridge su cecd in getting 
hold of all such students then only can thoroughly satis¬ 
factory results be expected by those who are anxious 
for the progress of the higher education What we 
desire more earnestly is, that Oxford and Cambndge 
may be the means of giving breadth of view and interest 
to as large a number of young Englishmen as possible, 
for it is this that we understand by “ culture ” not the 
mere ease of manner due to luxury and the select 
association of leisured men Oxford and Cambndge 
can spread true culture, and can have pretensions 
to such an office only when acting up to their trust 
and fully providing for the very best and fullest pro¬ 
fessional study in all departments There arc some 
to whom it appears important that the Association 
should plainly declare itself on this matter, before pro¬ 
ceeding to the question of the foundation of institu¬ 
tions for scientific and literary research within the Uni¬ 
versity. If on the one hand the Association were to 
declare for the exclusion of profess tonal study, and at the 
same time to advocate the foundation of increased means 
and material of research within the Universit), we should 
feel at once that the policy of the Association would not be 
accepted by all. There is a great deal of human nature 
in the men who occupy distinguished positions in our 
Universities, and in the select atmosphere of non-profes¬ 
sional students and cultured ecclesiastics there is an 
inevitable languor and repose of the mind which are in¬ 
fectious The most rigorous body becomes limp before 
the sirocco, and in this atmosphere of luxurious culture it 
may be doubted whether even Faraday could have earned 
out his investigations . probably only by investing him¬ 
self in a kind of mental diver's costume. On the other 
hand, the presence of an active body of those who 
for want of a better word we may call professional stu¬ 
dents—of men who, having neither time nor money for 
self-indulgence, determinedly work round their professor 
—the presence of a whole lot of such professors each so 
surrounded, and the association thus established between 
the Universities and the progress of the body of the 
country in the arts and sciences, would bring about a 
gigantic change. Professors so surrounded might with 
advantage be largely increased, the purely ornamental 
students would be by no means dislodged—they would 
remaia ip numbers then as now—but beneficially influ¬ 
enced by tbe example of the career-seeking and profes¬ 
sional student. These in their tum would be benefited 
by a duly proportioned infusion of those students seeking 
exclusively “ culture ’’—the amateurs and patrons of 
serious pursuits. 

It is, then, only on the basis of professional training 


in the widest sense of the term, that we should care 
to see a reorganisation of Oxford and Cambridge. Let 
the colleges be taxed, say, to the extent of fifty per cent, 
of their revenue in order to support the professoriate and 
the appliances which each faculty may deem adequate, 
not only for direct “student teaching," but for pro¬ 
gressive research. Then we may hope to see our 
Universities elevated from the condition of mere finishing 
schools for young gentlemen. If such a plan cannot be 
carried out, it would seem useless to simply create 
sinecures within the old places, larger and probably 
less productive than those which at present exist Sharp 
and painful though the measure might be—we should in 
that case have to yield to the removal of means which 
have so long lam idle The colleges would be relieved 
of their excessive income to support more practical 
institutions elsewhere, and Oxford and Cambridge 
would collapse into the condition of mere theological 
seminaries. When the Association meets on Saturday 
next, it would be well that this point should be raised, 
lest by the silence of the leaders of the movement, any 
one should be lukewarm in its support 

FJilCK’S PH KS IK A US CHE TECHNIK 
Oder Ault dung su/ AmUllung von phyukahuhen Ver- 

suchcn und sur Herstetlung von physikahschen Appa- 

rattn nut mogt/chd anfachen MUUln Von Dr. J. 

Frick. (Braunschweig, 1872) 

HIS most useful book has now reached the fourth 
edition, and has swelled to 700 pages, illustrated by 
986 wood engravings. To some British physicists and 
teachers the work has already proved itself serviceable j 
but there are doubtless many to whom it is at present un¬ 
known who would find) much valuable information 
therein. 

Dr. Frick’s work is not in any sense a manual of experi¬ 
mental physics, it is rather an elaborate treatise upon 
physical apparatus and the methods of physical research. 
Its object, we learn fiom the preface, is to give an intro¬ 
duction to the methods of conducting physical inquiry, to 
enumerate the precautions which it is necessary to adopt 
m order to ensure success, and to give ample directions 
with reference to the construction of apparatus and its 
management. This field is, comparatively speaking, un¬ 
trodden before, and we have no hesitation in saying how 
thoroughly successful Dr. Frick’s attempt to guide us over 
it has proved We shall briefly indicate the contents of 
the book, and then point out the few matters in which we 
think the execution of the task has fallen short of what 
might have been fairly expected. 

The first part contains a sketch of the arrangements 
necessary for the physical laboratory, and a detailed ac¬ 
count of the methods of manipulating glass, metals, and 
Other materials which arc required for the apparatus de¬ 
scribed in tbc second part This portion of the book is 
very interesting and useful. We find here numerous hints 
on turning, glass-blowing, and similar processes with 
which it is well for the physicist to be acquainted. In the 
second part we have in Chap. I. a description of tbe ap¬ 
paratus necessary for the study of the equilibrium of 
forces applied to solids, Kquidi, and gases ; Chap. 11 • 
describes the apparatus used for experiments on motion 
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Cljap. HI. is pn acpustics 5 Chap. IV. on light; Chap. V' 1 
op msgpedsfp; Cbsp, VI- on electricity, Chap. VIJ. op 
heat It may be remarked that the figures are drawn tq 
scale, apd further illustrations of the details are added 
ty&gpeyer necessary. 

As a fair specimen of the illustrations and descriptions 
we may refer to Article 121, wherein is described Muller’s 
apparatus for studying experimentally the free falling of a 
body. This beautiful contrivance is for the purpose of 
causing a point vibrating horizontally to trace a curie 
upon a board descending vertically. From the form of 
the curve the law of falling bodies is deduced. In Chap. 
IV. we meet with many inteiesting contrivances . for 
example, Fig. 433 represents an arrangement for showing 
the principle of the rainbow experimentally by the aid ot 
s pbpyes of glass. This chapter is concluded by a practical 
lesson in photography. Many of ti e figures ip Chap VI. 
will be found to represent electric instruments which .ir e 
manifestly great improvements on forms in ordinary use 
As gn example we refer to the Rheostat, Fig 775. 

Considering the book has already reached such portly 
dimensions we can hardly complain of omissions We 
are, however, of opinion that the space at the disposal of 
the author might have been more judiciously employed if 
some of the apparatus which he has described were 
omitted and some instruments which he has passed o\ cr 
were jnserted instead. To illustrate this remark we may 
refer to the chapters on mechanics. We there find a 
number of ingenious contrivances generally pretty well 
known, but we also meet with toys like those described in 
articles fid and 67 which could, we think, have been very 
well dispensed with. On the other hand we seek in vain 
in the same chapter for a full account of Willis’s system 
of mechanical apparatus. To say that this ingenious 
system would, with trifling additions, enable all the me¬ 
chanical experiments described by Dr Frick to be per¬ 
formed is to give a very inadequate idea of its resources 
In the hands of a competent experimenter Willis’s ap¬ 
paratus will be found to provide in a substantial form the 
principal parts necessary for nearly every conceivable ex¬ 
periment m mechanical philosophy. The framework of 
this apparatus is so useful in almost any physical research 
that we cannot conceive how it could have been omitted 
from “Rhysikalische Tecbntk,” bad the author of that work 
been acquainted w'th the writings of Prof. Willis. We 
think also that some of the host of merely qualitative ex¬ 
periments described for the purpose of illustrating centri¬ 
fugal jpndepcy (Article 124) might very well be omitted. 
On the other hand, we miss Sineaton’s machine, which, 
admitting as it does of exact quantitative results being 
determined, is perhaps, next to Atwood’s machine, the 
mosf useful instrument we have for illustrating the truths 
of dynamics. 

We are tempted to think that Dr. Frick is not ade¬ 
quately acquainted with English scientific literature. 
This opinion receives some confirmation when, on tui fl¬ 
ing over 238 closely-printed pages which describe 
electrical apparatus, we fail to see Sir William Thom- 
spn’p beautiful instruments described ; nor on turning 
to the Index do we even find the name of .that philo¬ 
sopher mentioned. 

Although WP decidedly think this bosk might have been 
totter, yet vf decidedly think that it i* very gsad, and we 


cordially recommend it to the notice of physicists and 
lecturers, who will certainly find it useful. 


OUR BOOK SHELF 

Electrictty By R M. Ferguson, Ph.D., F.R.S.E. (W. 
and R Chambers) 

We regret that the Elementary Treatise on Electricity 
has not been revised by its author since its first appear¬ 
ance. For example, useful as is the chapter on the 
absolute measurement of an electric current, its useful¬ 
ness to students would be increased by a fuller and more 
detailed explanation. At the foot of p. 159 it is stated 
that “the heating effect (of the current) depends on 
the strength of the current and the resistance ” It should 
be the square of the strength of the current into the 
resistance, as is correctly stated in a preceding paragraph 
On p 153 there is a mistake in the calculation of the 
quantity of water decomposed by a current; 60 c c. X tan 
51J =» 75 c c , and not 80 c c , as is stated, and afterwards 
assumed A description of the smc-galvanometer ought 
hardly to have been omitted, and a fuller explanation, 
together with an engraving of Thomson’s reflecting 
galvanometer, ought surely to be given. There is also 
but a meagre account of fhe induction coil, and the 
function of the condenser is not explained the term 
lheotom instead of contact-breaker, looks pedantic, and 
may pu/zle some readers But the most faulty part of 
the book in our estimation is the singularly obscure 
and misleading manner in which the terms Electric 
Quantity and Tension are defined on p 64 Tension is 
spoken of as synonymous with electric depth, or as the 
French say, electric thickness, whereas the tension, 
pressure, or powei of discharge possessed by any clei tri¬ 
fled point, varies as the squan of the electric depth at that 
point 

The first part of this lext-book relates to magnetism 
and more evident care has been bestowed on this portion 
1 he charts of isogonir and isoclinic lines are most useful, 
and so also arc the chronological appendices, in which a 
brief scientific history of each subject is given. But why 
could not the dip and declination be given for a later 
year than 1865 ? It is said on page 16 that two magnetic 
needles are absolutely necessary to show “ the power of 
the earth iq determining the position of the needle,” and 
that “ if it were possible to hang a needle in tfie air so as 
to leave it perfectly free to take any position, it would show 
us fully the directive action of the earth ” Is it not pos¬ 
sible to buoy a magnetic needle in water, or sink it in 
mercury, so that the action of gravity may be neutralised, 
and the directive influence of the eaith wholly come into 
play? Moreover, many dipping needles are made with a 
swivel pivot, by means of which the declination and dip 
are roughly shown at the same time. Two other blun¬ 
ders we notice in the part on magnetism On page 4, 
speaking of a “ small magnetic bar or needle,” Dr Fer¬ 
guson says that “if both poles of the needle are attracted 
indifferently by any end of it [a bit of iron], it is not 
magnetic." This is as slipshod in its science as it is in 
its English, for it is precisely the test of a magnetic body 
that it does attract eithpr end of the needle ; magnetic 
should of course read magnetised, and so again a few 
lines lower down. The other blunder is on page 14, 
where it is said that “ cobalt is attracted by the magnet 
at the highest temperatures." It is well known, and can 
easily be shown as a class experiment, that cobalt loses 
its magnetic character at a white heat. But in spite of 
these errors, Dr Ferguson’s “ Electricity ” is a book that 
ha* been of much use to both teachers and students of 
science. Its obvious merits lead us to hope that a revised 
edition may find it free the defects to which we have 
drawn attention. 
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LETTERS TO THE EDITOR 

[7kt Editor dou not hold htmsiljresponsible for opinions txprtsstd 
by kit correspondents. No notice ts taken of anonymous 
communications. ] 

Forbes and Tyndall 

AT p. 387 of the recently published “Life and Letters* of 
the late Principal Forbes, the following passage occurs — 

“ I believe that the effect of the struggle—though unsuccessful 
in its immediate object—will be to render Tyndall and Huxley 
and their friends more cautious in their further proceedings 
For instance, Tyndall’s book, again withdrawn from Murray’s 
‘immediate’ list, will probably be infinitely more carefully 
worded relative to Rendu than he at first intended ” 

This passage has been selected, among others, by Principal 
Shairp, the editor of this portion of the “ Life,” from a letter 
addressed to A. Wills, Lsq , under date of November 14.1859 the 
“ struggle ” to which it refers arose out of an attempt on the part 
of some Influential friends of Principal Forbes, who were at that 
time members of the Council of the Royal Society, to obtain the 
Copley medal for him , and it took place at the Council meet¬ 
ings which were held on October 27 and November 3, 1859 

I was not a member of the Council at this time, and there¬ 
fore, I could take no direct part m the “ struggle " in question. 
But, for some years before 1859, glaciers had interested me very 
much ; I had done my best to inform myself in the history of 
glacter research , X had followed with close attention the contro¬ 
versy which had been carried on between Prof Tyndall and his 
friends, on the one hand, and Principal Forbes and his supporters 
on the other, and, finally, I had arrived at a very clear convic¬ 
tion that the claims made for Pnncipat Forbes’s work, could not 
be justified. 

Under these circumstances X thought it would be a most un¬ 
fortunate occurrence if the Council of the Royal Society, con- 
taming as it did, not a single person who had made the glacier 
question his especial study, should practically intervene in the 
controversy then raging, and throw its weight upon the side of 
one of the combatants, without due consideration of what was to 
be said on the other side. 

A friend of mine, who was a member of the Council, shared 
these views; and, inorder to enable him to enforce them, I under¬ 
took to furnish htm with a statement which he could lay before 
the Council when the award of the Copley medal came up for 
discussion 

It is not necessary to state what took place at the meetings of 
the Council—suffice it to say that the Copley medal was not 
awarded to Principal Forbes. 

So far, therefore, as my statement may have contributed to this 
result, my efforts were completely successful. Principal Forbes’s 
very influential champions in the Council were left, as I am in¬ 
formed, m a hopeless minority ; and instead of tending to make 
me more cautious in my ‘’futureproceedings,” what occurred on 
this occasion should have emboldened me. 

The notion expressed by Principal Forbes that I and Prof 
Tyndall's other friends were in any way discouraged by the 
results of our battle, is therefore strangely erroneous , however, I 
do not know that the error would have been worth correction, if 
Prof. Tyndall had not been referred to as one of those who took 
part m the fray But, in justice to Prof. Tyndall, I am bound to 
say that he knew noihing about the battle until after it was over. 
My ally in the Council and X, agreed, for reasons which will be 
obvious to any honourable man, that Prof Tyndall, though an 
intimate friend of ours (and largely because he was so), ought not 
to have any knowledge of the action we took , and, in a note 
dated November 4, 1859, I find myself suggesting to my friend 
in the Council, that Tyndall ought to be kept in hts then igno¬ 
rance ‘ ‘ until his book is out " I have every reason to believe 
that this suggestion was carried into effect; at any rate, Prof. 
Tyndall did not see ihe’d iff of my statement till a year ago'when 
(on May 13, 1872) I sent it to him accompanied by some other 
documents and the following note .— 

“ Routing among my papers yesterday I came upon the in¬ 
closed cinders of an old fire, which I always told you you should 
see some day They will be better in your keeping than 

X am Informed that there was not even an attempt to contro¬ 
vert the leading points of my statement on the part of the advo- 
Cites of Principal Forbea’s claims; and therefore the assertion 
that Prof. Tyndall was led to word “ infinitely more carefully ” 
what he bad already written about Rendu, by anything which i 
occurred in the Council, is simply preposterous. 


In making these remarks I have no intention of throwing the 
slightest blame upon the late Principal Forbes; who surely had 
a perfect right to express to an intimate friend whatever impres¬ 
sion was left upon his mind, by such reports as reached him of 
the occurrences to which he refers. But I confess I find it diffi¬ 
cult to dneover any excuse for the biographer, who deliberately 
picks the expressions I have quoted out of a private letter, and 
gives them to the public, without taking the trouble to learn 
whether they are, or are not, m accordance with easily'ascertain- 
! able facts T. H. Huxley 

May 17 - 

Forbes and Agassiz 

Iw the review of Dr Tyndall’s book on the “Forms of 
Water” which appeared in Nature, vol. vii p. 400, the follow¬ 
ing words occur t—“ But surely it was not unnecessary to rake up 
again the Forbes-Rendu controversy, nor to renew the claims of 
Agassiz andGuyoL" Mr. Alexander Agassiz takes exception to 
this (see Nature, vol.viu p 24) and makes the following asser¬ 
tions —That when a guest of Agassiz on the glacier of the Aar in 
1841, Forbes returned the hospitality ol Agassiz “by appropriating 
what he could ” from the work of the latter, and " misrepresent¬ 
ing the nature of hts intercourse with Agassiz ” This refers to 
a matter of facts and may be proved or disproved by the facts. 
It refers to an attack made upon Forbes in 1842, which was 
immediately answered by him in a manner that left no room for 
further discussion I must necessarily be brief in stating the 
facts. They may be found fully detailed in the Edits New Phtl. 
Jourttal, 1843, or in the “ Life and Letters of James David Forbes, 
1873 ” They are as follows —In 1841 Forbes enjoyed the 
pleasure of a visit to Agassiz on the Unteraar Glacier. On the 
first day of their sojourn (August 9), their only companion was 
Mr. Heath, of Cambridge They were afterwards joined by 
friends of Agassiz On this first day Forbes pointed out to 
Agassiz the veined structure of the ice. Agassiz had spent five 
summers studying the glaciers (see Mr Alexander Agassiz' letter 
m Nature), but he replied “that it must be a superficial 
phenomenon, that he had on a previous occasion noticed such 
markings, and that they were caused by the sand of the moraines 
causing channels of water to run ” Forbes showed him that the 
structure was general, even in the body of the glacier. Agassiz 
expressed a doubt “ whether the structure had not been superin¬ 
duced since theprevious year ” Forbes afterwards showed him that 
in a crevasse three or four years old the markings extended across 
the crevasse and were visible in continuation from one side to 
the other Further, Fotbes insisted upon its intimate connec¬ 
tion with the theory of glaciers. When in the ensuing winter 
M Desor wrote to Prof F orbes denying bis claims to the dis¬ 
covery, the latter sent him a statement of the above facts, begging 
that M. Agassiz should state whether they were correct or not. 
M. Agassiz wrote an answer to this letter. He does not deny 
a single one of the facts supplied by Forbes in connection with 
the observations of August 9 This letter was printed and cir¬ 
culated by M Agassiz. Furthermore, when these facts were 
published by Forbes, even then M. Agassiz did not deny any 
of them Moreover, Mr Heath, the only other witness, gives 
his evidence in support of the accuracy of the above facts (see 
“ Life of Forbes,” Appendix B, Extract I ). Other friends of 
Agassiz, who joined them afterwards, wrote to Forbes stating 
their belief that to him alone belonged the discovery. After 
leaving the Aar glacier Forbes extended his observations. He 
showed (1), that the structure was common to most, if not all, 
glaciers (see “Forbes’ Life,” p 550, note) ; (2), that thi* was 
the cause of the sand lying in lines (“ Life,” p. 548); (3), that 
this was also the cause of the supposed horizontal stratification 
of the terminal face of some glacicis (Royal Soe. Edit)., 1841, 
Dec. 6); (4), lie showed that these blue markings wet* the out¬ 
croppings of blue ice that formed lamellar cur faces in the interior 
of the glacier, (5), he actually determined the shape of these sur¬ 
faces in the case of the Rhone glacier (R. S. E., 1841, Dec. 6); 
(6), he remarked that “ the whole phenomenon has a good deal 
the air of being a structure induced perpendicular to the line* 
of greatest pressure,” though he did not assert the statement to 
be general. This was in 1841 In later years he extended 
these observations, f have said enough to prove (1), that 
although Agassiz carried with him “ a geologist, a microscopic 
observer, a secretary, a draughtsman, and many workmen,” and 
though he had spent five summers studying the glaciers, he did 
not see these markings (or at any rate recognise them aa a struc¬ 
ture of the ice) until Forbes showed them to him; and (2), that 
Forbes recognised this structure u an important "indication of 
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an unknown cause” (“Occasional Papers,” p. 4), and worked 
oat the subject thoroughly 

In the Comptes Rendus for Oct. 18, 1841, a portion of a letter 
from Agassiz to Humboldt was published Here he lays claim 
to the discovery without mentioning the name of Forbes He 
speaks of it as “ le fait le plus nouveau que fat remarque ” 
Forbes felt deeply annoyed at this conduct of his friend, but 
contented himself with publishing his own discovery. A rupture 
between the two friends now commenced. About this time 
M. Guyot recollected that he had described this appearance 111 
1838 to the Geological Society of France, at Porrentruy 
(“ Aga«siz Etudes,” p. 207) Several people had seen the same 
thing previously Among others. Sir David Brewster writes as 
follows“ The Mer de Glace is like the waves of the sea, as 
if they had been fixed by sudden congelation , when the ice is 
most perfect, which is on the sides of the deep crevices, the 
colour is a fine blue There is an appearance of a vertical 
stratification m the icy masses stretching in the direction of the 
valley in Which the glacier lies ... The surface of the glacier 
exhibits also the appearance of veins exactly like blocks [?] of 
stone” ( Journal , 1814) In 1820, M. Zummstcinsaw it (“Bib- 
hoth&que Umverselle,” 1843) Col Sabine and M lihe de 
Beaumont had also seen it (“ Travels in the Alps,” p 29) 
But though seen it had not been studied, nor did any printed 
description of it exist M. Guyot did not even print an abstract 
of his communication It remained an isolated, unprinted, for¬ 
gotten fact until Forbes appeared upon the scene Professor 
Tyndall has most justly said that neither Forbes nor Agassis 
knew of it in 1841 (“ Forms of Water," p 187) Yet though, 
as has just been proved, Forbes poinlel it out to Agassiz m 
1841, the latter tried to show that he had known of Guyot’s 
observation (letter from Agassis to Forbes, “ Life of Forbes,” 
Appendix B), and endeavoured to give the credit to Guyot rather 
than to Forbes (his own claims liaving been now disproved) 
If it be true that he knew what Guyot had done, then (1) why 
did he not mention it to Forbes and Heath, both of whom affirm 
(in contradiction to the statements of Agassiz) that Guyot's 
name was not mentioned ? (2) Why did he not perceive the 
importance of the structure ? (3) Why did he say that it w vt 
superficial? (4) Lastly, how could he recincite it with his 
conscience to describe it to Humboldt as “ le fait le plus nou 
veau que fat remarque ?” 

The facts show (1) that Forbes was seriously wronged by the 
conduct of Agassiz , (2), that he discovered independently .the 
veined structure ; (3) that he was the first to study the subject 
and give it its true place in reference to glacier theories I have 
limited myself to the accusation contained m the letter of Mr 
Alex. Agassiz Whether he is correct in his appreciation of the 
estimate put upon Forbes’ labours, in Dr. Tyndall’s last popular 
work, I need not at present discuss. I know so well to what 
conclusion a comparison of that book with the writings of 
Forbes and other workers on glacier theories would lead, that I 
leave it confidently to the judgment of those “ fair-minded in¬ 
vestigators ” of whom Mr. Alex. Agassiz speak; 

George Forbes 

P.S.—Mr Heath’s testimony, to which I have referred, is 
given in the following extract from a letter dated Trinity Col¬ 
lege, Cambridge, Feb. 25, 1842 — “ I will witness—ist, that 
he (Agassiz) knew nothing about it; 2nd, when he did see it he 
said it was superficial sattd; 3rd, that he was the last to believe 
that it went to any depih I think your account very true, and 
not claiming one jot more than fully belongs to you ’’ 

Cambridge, May 20 G F. 


Perception and Inatinct in the Lower Animals 
The suggestion made by me in your issue of February 20, 
that animals which had been deprived of the use of their eyes 
during a journey might retrace their way by means of smell, had 
the effect of letdng loose a flood of illustration, fact, and argu¬ 
ment beanng more or less directly on the question; and as the 
stream now seems to have run nearly dry, I ask permission 
briefly to review the evidence adduced, so far as it affects the 
particular issue I brought forward. Several of the writers argue 
as if I had maintained that in all cases dogs, &c., find their way, 
wholly or mainly, by smell 5 whereas I strictly limited it to the 
case in which their other senses could not be used.' The cases 
of this kind adduced by your correspondents are but few. The 
first, and perhaps the most curious, Is that of Mr. Darwin’s 
oorsej but, unfortunately, the whole of the facts are not known, 


As Mr. Darwin himself pointed out, the horse may have lived in 
the Isle of Wight, and been accustomed to go home along that 
very road I would suggest also that the country might resemble 
some tract in the neighbourhood of his own li use ° or that the 
horse, having been brought from home by a route and to a dis. 
tance of which it had no means of judging, thought its master 
was riding home on the occasion in question, and therefore ob¬ 
jected to turning back Anyhow, the case is too imperfect to be 
of much value as evidence in so difficult a matter “J T” 
(March 26) quotes the case of the hound sent “from Newbridge, 
county Dublin, to Moynalty, county Meath,” thence long after¬ 
wards to Dublin, Where it broke loose, and the same morning 
made its way back to its old kennel at Newbridge I can find 
no “ Newbridge, county Dublin,” although there is a New¬ 
bridge, county Kildare, which is 26 miles from Dublin, on a 
pretty direct high road That the dog never attempted to return 
during its “long stay” at Moynalty seems to show that some 
special facilities existed for the return from Newbridge What 
they may have been we cannot guess at in the total absence of 
information as to the antecedents of the dog, the route by which 
he returned, and the manner in which he conducted himself on 
first escaping m Dublin. 

The next case, of the two dogs returning from Liverpool to 
near Derby, is vague, and also without necessary details It 
happened 50 years ago, and the only evidence offered as to the 
mode of the dogs’ return is that “ it ts saul they were seen swim¬ 
ming the Mersey ” “N Y.’s” case (April 24) of the dog who 
“did not make haste back,” and therefore could not have re¬ 
turned by smell, is also most inconclusive The distance was 
only 20 miles, and we know nothing of the route the dog fol¬ 
lowed, or the time it took How do we know the dog did not 
wait the three weeks till it saw someone it knew living at or 
near its former house, and followed that person ? This appears 
to me to be an exceedingly probable way of accounting for 
many of these returns where the distance is not very great This 
brings me to the case of Mr Geo R Jebb, who seems to have 
gone to the trouble of making an experiment which, with a little 
more trouble, might have been very complete and satisfactory 
| The dog was taken by rail very circuitously from Chester to a 
! place 10miles from Chester It “hung about the station for 
about an hour and a half,” and in three hours more arrived at 
its home But we are still left totally in the dark, both as to 
the route it took or the process by which it decided on that 
route What is required in such experiments is, that a person 
not known to the dog should be ready to watch and follow it 
(on horseback), noting carefully on the spot its every action. We 
should then perhaps know why it “hung about the station” an 
hour and a half before commencing its journey home, and after¬ 
wards, whether it showed any hesitation as to its route, and 
whether it followed the road or went straight across country. A 
few experiments carefully made in this way, at distances varying 
from 10 to 30 miles, and with a thorough knowledge in each 
case of the animal’s antecedents, would, I venture to say, throw 
more light on this interesting question than all the facts that 
have been yet recorded 1 he only experiment of this kind I have 
met with is in the work of Houzeau (“ Etudes sur les Facultes 
Mentales des Ammaux ”), and it is so curious that I give the 
passage literally He says (vol i p 15O) “I have succeeded 
m making young dogs of five or six months lose themselves on 
first going out with me They would begin by seeking for my trace 
by smell; but not succeeding in this, they would decide to return 
home. If there was a path, they followed the route by which 
they had come If it was an untrodden virgin country, they 
shortened the circuits they had made in coming, but did not 
altogether depart from them One would say that memory fur¬ 
nished a certain number of points which divided the route, and 
they went towards these by memory of directions. Thus in¬ 
scribing chords to the curve by which they had come, they re¬ 
turned to the house ” M Houzeau’s general conclusion from a 
considerable body of observations made with this point in view 
is, that animals find their way by exactly the same means as man 
does under similar circumstances, that is, by the use of all their 
faculties in observation of locality, but especially by a memory 
of directions and by a ready recognition of places once visited, 
which serve as gutde-posts when they are again met with This 
seems to me a very sound theory, and quite w accordance wnh 
all that is known of the manner in which savages find their way. 

•The more general objections to my little theory which are 
made in your leading article appear to depend on the denial, to 
such animals as dogs and horses, of that amount of common 
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sense end reasoning power which I believe them to possess, and 
also to the assumption that in the case supposed they would 
recollect merely the odours, not the objects the presence of which 
these odours had indicated. I imagine that animals know, just 
as well as we do, that some sights, sounds, and smells are caused 
by permanent, others by evanescent or changeable causes The 
smell or sound of a flock of sheep would Indicate to a dog the 
presence of an actual flock of sheep, just as surely as the sight of 
them would do, and he would no more lose his way because 
those sheep were not in the same place the next day or the next 
week, than he would had he travelled the road on foot with his 
eyes open The smell of a wood, of a farmyard, of a ditch, a 
village, or a blacksmith’s shop, with the more or less charac¬ 
teristic sotinds accompanying these, would tell the dog that cor- 
responding objects were there just as surely as the sight of them 
would do. On his return he would recognise the objects, not 
the smells dnd sounds only, and he would be no more puzzled hy 
the absence of certain moveable objects he had recognised by 
smell than he would be hid he seen them I quite believe that 
mistakes would often be made owing to the discontinuousness of 
sufficiently characteristic odours, but the process of “tual and 
error,” suggested by F R S , would be constantly used, and this 
IS in accordance with the length of time usually taken in these 
journeys, often very much longer than would be required for a 
return by the shortest route and at moderate speed 
A friend has communicated to me a most remarkable fact, of 
a different character from any which have been referred to dur¬ 
ing the course of this discussion , and as I have it at fiist hand 
and took the exact particulars down as narrated to me, I think 
It will be of value Many years ago, my friend lost a favourite 
little dog. He was then living in Long Acre Three months 
after, he removed to a house in another street about half a mile 
off, a place he had not contemplated going to or even seen 
before the loss of the dog. Two months after this (five months 
after the dog was lost) a scratching was one day heard at the 
door, and on opening it the lost dog rushed in, having found out 
its milter in the new house. My friend was so astonished that 
he went next day to I.ong Acre to an acquaintance who lived 
nearly opposite the old house (then empty) and told him his little 
dog had come back. Oh," said this person, “ I saw the dog 
myself yesterday He scratched at your door, barked a good 
deal, then went to the middle of the street, turned round several 
tones, and started off towards where you now live ” My friend 
cannot fell, unfortunately, what tune elapsed between the dog’s 
leaving the old and arriving at the new house If every move¬ 
ment of this dog could have been watched from one door to the 
other, much might have been learnt. Could it have obtained in¬ 
formation from other dogs (and that dogs can communicate in¬ 
formation is well shown by Mr A P bmiih’s anecdote in your 
issue of three weeks back) ? Could the odour of persons and 
furniture linger two months in the streets ? These are almost the 
only conceivable sources of information, for the most thorough- 

a advocates for a “sense of direction” wilt hardly maintain 
could enable a dog to go straight to its master, wher¬ 
ever he might happen to be. 

Not to trespass farther on your space, I would venture to hope 
that some persons, having means and leisure, would experiment 
on this subject in the same careful and thorough way that Mr. 
Spalding experimented on his fowls The animals* previous 
history must be known and recorded ; a sufficient number of ex¬ 
periments, at various distances and under different conditions, 
must be made, and a person of intelligence and activity must 
keep the animal in sight, and note down its every action till it 
arrives home. If this is done I feel sure that a satisfactory theory 
Will soon be arrived at, and much, If not all the mystery that 
Sow attaches to this class of facts be removed. 

Alfred R. Wallace 


The Origin of Volcanic Products 
I HAVE not yet had the advantage of seeing Mr. Mallet’s trans¬ 
lation of Pal mien’s late work on Vesuvius, but hive read with 
interest Mr. Forbes's review thereof and Mr. Mallet's rep' 
Nature of Feh. 6 and March 20 I have no desire to enter 
into a controversy, but as I have for the past fifteen years taught 
and defended' a theory of the origin of volcanic products identical 
with that now maintained by Mr. Mallet, I may be permitted to 
say a few words. Hat the source of all such matters was to b< 
found not in the earth’s nucleus but in sedimentary strata, woi 
taught by Referstein in his Naturgtschuhle des Erdhrpers , ii 


un, doubtless independently, by Sir f. f. W. 
17 j while, for my own part, I was led tr **" 
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same conclusion before I became aware of the views of either of 
my predecessors, solely from a consideration of the varying 
composition of platonic rocks and 01 the stony and vaporous 
products of volcanic action. To the views of Herschel 1 first 
called attention in the Canadian Journal for March 1858, and 
again m the Quar Cool. Journ. tor November 1859, pp. 488- 
496, 5 vu ). , 

In the first of these I have said . “ If we admit that all igneous 
rock*, ancient plutomc mosses, as well as modern lavas, have 
their origin in the liquefaction of sedimentary strata, we can at 
once explain the diversities in their composition. We can also 
understand why the products of volcanoes m different regions are 
so unlike, and why the lavas of the same volcano vary at diffe¬ 
rent periods We find an explanation of the water and carbonic 
acid, which are such constant accompaniments of volcanic 
action, as well as the hydrochloric acid, sulphuretted hydrogen, 
&c ” The nature of the reactions between siliceous, calcareous, 
and aluminous strata, holding carbonaceous matter, gypsum, sea- 
salt, &c , was then discussed, and the products of their transfor¬ 
mations under the influence of water at an elevated temperature 
considered In both of these papers referred to, the inadequacy 
of the views of Phillips, Durocher, and Bunsen, to explain the 
origin of these various products, was maintained 

In the Gtolotrual Magazine for June 1869, I returned to this 
subject in a paper on “The Probable beat of Volcanic Action,’’ 
where, after repeating and enforcing the above views, t said j 
"Two things become apparent from a study of the chemical 
nature of rocks , first, that their composition presents such varia¬ 
tions as are irreconcileable with the simple origin generally 
assigned to them ; and second, that it is similar to that of the 
sedimentary rocks whose history and origin it is, in most cases, 
not difficult to trace.” In what follows l endeavour to show In 
the latter the source of such “ eruptive rocks as pcndolite, 
phonolite, leucicophyre, and similar rocks, which are so many 
exceptions 111 the basic group of Bunsen ” 

Mr Mallet has, however, made a very important advance in 
this theory of volcanic action by pointing out a source of heat 
independent of the cooling nucleus. Referstein had supposed 
heat to be generated by chemical action in the sediments, and 
his view has lately been brought forward, in a modified form, 
by Leconte ; but this I have always rejected as untenable. The 
chemical actions supposed to be involved in the processes would 
consume rather than generate heat. I have hitherto followed 
Herschel and Babbage in regarding the heat as directly derived 
by conduction from an incandescent nucleus, but Mr Mallet has 
now shown that the work expended m the crushing of the strata 
which takes place in certain regions of the globe where the con¬ 
traction which attends the slow refrigeration 01 the globe is dis¬ 
played in corrugations of the crust, is more than adequate to 
explain volcanic heat To this it must be added that, inasmuch 
as the crushing process takes place in strata which, from their 
depth, arc already at an elevated temperature, the beat developed 
by the mechanical process comes in to supplement that derived 
by conduction from the igneous centre Vose had already, in a 
general manner, pointed out the same thing, suggesting in terms 
which are, it is true, wanting in scientific precision, the notion 
that the mechanical force at work in the crashing of the strata 
was the source of heat. This, however, in no way dttracts from 
the great merit of Mr. Mallet, who may rightly claim “ to have 
been the first to apply weight, measure, and number to volcanic 
theory,” and we await With great interest the publication of his 
quantitative results. Apart from his thermo-dynamic theory, 
however, hi* views of volcanic action are apparently identical 
with those of Referstein and Herschel, to which I have for 
many years been endeavouring to give form and consistency. I 
may here call attention to a paper, “ On some Points of Dyna¬ 
mical Geology,” published in the American Journal of Science 
tor this month (April 1873), in which 1 have already alluded to 
the foregoing questions, and to the endeavours which I haVe for 
fifteen years been making “ to reconstruct the theory of the earth 
on the basis of a solid nucleus ” 1 have there rehearsed the 
views which I have all this time maintained as to the Causes 
which determine the process of corrugation of (he earth's c^uif, 
the accumulation of sediments, and the development of Volcanic 
activity m certain regions of the earth ; thus giving A 
the geological and geographical distribution o? past 4 a< 
volcanoes. T. 5 TifiRV 

Institute of Technology, Boston, Mm, April 4 j 
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Kinetic Theory of Oases 

On page 300 of the second edition of Maxwell’s excellent 
little text-book on the “Theory of Heat,” it 13 stated, as a 
result of the kinetic theory of gases therein set forth, that 
“ gravity produces no effect m making the bottom of the column ” 
(of gas) “ hotter or colder than the top.” 

I cannot see how this result follows from the kinetic theory of 
gases On the contrary, it seems obvious that thermal equi¬ 
librium can only subsist according to the kinetic theory, where 
the molecules encounter each other with equal average amounts 
of work or vu viva, and m order that this may be the case, the 
velocity of the molecules (and consequent temperature) of any 
upper layer must be less than that of the molecules m the layer 
next below, since, in order to encounter each other, the formei 
must descend, and acquire velocity, while the latter must ascend 
and lose it lhts would establish a diminution of temperiturc 
from the bottom to the top of a column of air at the rate (in the 
absence of any counteracting cause) of 1“ F. for 113 ft of height, 
as can easily be verified from the fact that on account of the 
specific heat of air 1 lb requires 183 foot-pounds to raise its tempe¬ 
rature i° F. Radiation may diminish this and tend to produce 
equilibrium, but nevertheless it seems obvious from these two 
opposing tendencies a residual inequality of thermal condition 
would result, and that the top of a column would be cooler than 
the bottom That this would be the case if the air were 
in general motion in the form of upward and downward 
currents, will not, I presume, be disputed, and surely molecular is 
on the same footing If the particles of air are moving in every 
direction with great absolute velocity, in what respect does this 
differ from air currents? In (act, all the particles which at any 
epoch of time are moving m any given direction constitute an 
air-current in that direction, mingled, it is true, with curients in 
otherdircctions, but movingwith accelerated velocity if descending, 
and with retarded velocity if ascending, and thus always tending 
to produce a diminution of temperature with height as a condition 
of gaseous thermal equilibrium. J Uuihkik 

Graaf Remet, Cape Colony, April 2 


Kerguelen Cabbage 

I Would like to know, through your paper, whether the 
naturalists of the Challmger have orders to attempt to collect 
the seeds of the Kerguelen Land cabbage (Pringha antiuor- 
butua). It has often occurred to me that the attempt ought to 
be made to introduce this plant on the seashores of Northern 
Europe and America John R Jonfs 

Milwaukee, Wisconsin, U S. April 14 


Yorkshire Terrier Story 

The anecdote of the instinct of dogs given in the number of 
Nature, May j, p. 6, is identical with one to be found m 
Bewick’s " History of Quadrupeds,” p. 367, 1800, which he 
calh the well known story of the “ Dog at St Alban’s ” 

The same story precisely, with some dramatic embellishments 
and names, occurs m “Bingley’s Animal Biography,” vol 1, 
P -«3 A 

Dorking 


BICHROMATE PHOTOGRAPHS 
A SINGULAR discovery has recently been made 
touching the action of light upon substances ren¬ 
dered sensitive by the bichromates of potash and 
amnionia, which threatens to revolutionise photographic 
printing altogether, at any rate so far as the production 
of permanent prints is concerned. The printing by means 
of silvdr salts in the ordinary way, which is still in vogue 
with nearly all portrait photographers, will always find 
application, by reason of the simplicity of the manipula¬ 
tions and the deiicate and pleasing nature of the remits, 
albeit all silver photographs enjoy the unenviable notoriety 
Of being perishable. First of all, they lose their pristine 
brilliancy and freshness, then a sickly yellowness gives 
paeoto the glossy whites of the picture, and finally the 
deep bronze shadows become of a flat brownish tint, 


which grows weaker and weaker as time goes on. To 
secure permanent photographs, which shall possess all 
the beauty and detail exhibited by silver prints, has been 
for many years the atm of photographic experimenters, 
and it was not until Swan and Johnson had contributed 
their well-known improvements that the production of a 
delicate photograph in permanent pigments became at all 
possible. Mechanical photographic processes, where the 
pictures are printed off m a press, are still beset with 
many difficulties of a practical nature, the most perfect 
of them—Woodburytype—requiring further elaboration 
before perfect prints of large dimensions can be secured. 

Pigment photographs, or carbon prints, as they are 
generally termed, require three elements for their produc¬ 
tion—a pigment (suen as Indian-ink, lamp-black, or some 
such substance), gelatine, and bichromate of potash, or 
ammonia. A compound of these three substances is 
spread upon paper, and termed pigment or carbon tissue 
This tissue is printed under a transparent negative in the 
sun, the light acting more or less energetically upon the 
sensitive pigment, and rendering it insoluble m parts, so 
that when it is immersed subsequently m warm water 
certain portions refuse to wash away, and these form the 
image ; during the exposure of the tissue to light, these 
parts have in fact become fixed by its action This, as 
we all know, is what takes place in the formation of a 
carbon print. 

It has been found that the action of light upon a bi¬ 
chromate film is very different in its nature to the result 
produced by the sun upon iodide of silver. A film of 
pure iodide of silver, as Dr Reissig and Mr Carey Lea 
have abundantly shown, may be impressed with an image 
which will fade out altogether if the film is afterwards 
preserved for a sufficient time screened from light. In¬ 
deed it is possible to impress iodide of silver with an 
image, allow the same to fade away in darkness, and then 
impress the film with a second and difierent picture. The 
photographic image, therefore, on iodide of silver is of 
an evanescent nature, becoming weaker and weaker, and, 
if preserved for any time, ultimately fading away alto¬ 
gether. Now, with a photograph upon a bichromate film, 
the reverse is the case If an impression of the slightest 
kind is produced upon a film of gelatine sensitised with 
bichromate, and put away in the dark, the action of the 
light still goes on, and progresses until the image has be¬ 
come a perfect and vigorous one. This continuation of 
the solar action has been turned to good account by 
carbon printers, who in winter time and busy moments 
have printed their photographs in darkness instead of 
light, that is to say, in lieu of exposing their sensitive 
tissue in the sun under a negative for hours and hours, 
they merely do so for a few minutes, the slight image 
thus impressed being allowed to gain in vigour sub¬ 
sequently by preservation for some time—half-a-day or 
so—in darkness, before development in warm water. In 
the ordinary way only half-a-dozen copies can be obtained 
from one negative dunng the day, if all of them are fully 
printed m the sun, whilst if only incipient prints are 
pioduced, a score of impressions may easily be secured. 

Within the last few days we have progressed a step 
further in carbon printing. M. Marion of Pans has dis- 
covered that if you take a bichromate image printed in 
the sun, and put it into contact with another bichromate 
surface, you produce upon the latter a similar impression. 
You can m fact take a carbon picture fresh from the 
frame and employ it as a printing block, from which any 
number of impressions are procurable. It is a most 
singular fact that a solarised surface should be capable of 
setting up an action upon another sensitive surface 
placed in contact with it. But so it is. The impression 
made by light upon a bichromate film is capable of 
transmission to another surface of like nature merely 
pressed against it. We have, as it were, stored up m 
the original print a quantity of sunlight which has been 
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absorbed and may afterwards be communicated to other 
surfaces. 

The importance of this discovery can scarcely be over¬ 
rated, and there is no doubt but that it will work an era 
in the matter of carbon printing. We need secure but 
one single photograph printed in the sun in order to 
obtain a large number of copies, all of which shall be as 
delicate and vigorous as if they had been printed by sun¬ 
light A sheet of gelatine sensitised with bichromate of 
potash 1$ put under a negative and printed , it is with¬ 
drawn from the printing fram^ and immersed in a weak 
solution of bichromate of potash which swells up those 
portions of the surface that have r ot been attacked by 
light, and thus produces a picture in relief The sheet 
of gelatine is then put into a press and impressions from 
It taken on sensitive carbon tissue, the block being 
moistened from time to time with bichromate solution. 
The copies ihus produced upon the tissue arc not fully 
printed and cannot be developed at once , they are 
simply incipient, or nascent, pictures, it must be men¬ 
tioned, ana they require preservation in the dark for 
some hours to allow the action of the light to continue, 
exactly m the same way as if the carbon tissue had been 
exposed to sun-light for a few minutes. When the prints 
have been kept sufficiently they are developed in warm 
water, and fine vigorous copies arc the result. Naturally 
enough if the tissue is kept too long after, the mordant 
action of the light continues rendering the film insoluble, 
and then the development of the image in warm water 
obviously becomes impossible. 

Another application of the same principle has been 
made by M. Marion, in which carbon printing is assimi¬ 
lated to silver printing, to such a degree, that those 
accustomed to the ordinary method of printing photo¬ 
graphs on albumenised paper, would find no difficulty in 
adopting it. H. Uadkn Pritchard 


ON THE METHOD OF COLLECTING AND 

PRESERVING ENTOMOSTRACA AND 

OTHER MICROZOA 

/CONSIDERING the varied interest which attaches to 
the Entomostraca, it has long seemed to me that they 
attract a remarkably small shire of attention from micro- 
scopists. In the case of so widely distributed and 
numerous a group, this cannot arise from any real diffi¬ 
culty in procuring materials for study , but I believe it 
does arise in great measure from a want of information 
as to the best means of capturing and preserving speci¬ 
mens. I propose, therefore, briefly to point out some of 
the methods which in my own hands have best answered 
these ends. 

Classification— The Entomostraca constitute, as all 
microscopists know, a division of the class Crustacea, and 
for the purposes of the present paper we rnay with suffi¬ 
cient approach to accuracy consider them as forming four 
groups— Cladoctra, of which the common Daphnia , or 
water-flea, is the type; Ostracoda, typified by the little 
hard-shelled, bivalve, mollusc-like Cyprts, Copepoda , re¬ 
presented by the well-known Cyclops j and the parasitic 
species, Pacctlopoda, commonly known under the name 
“fish-lice ” 

Respecting the last-named group, I shall have nothing 
to say here ; the mere knowledge of their mode of life 
indicates the method of capture. 

Habitat. —All collections of still-water, large and small, 
from the mere road-side pool to the mountain lake and 
the ocean, support, with scarcely an exception, their 
quota of entomostracan inhabitants; nor is purity an 
essential condition of their existence, for sometimes they 
are found in great numbers when one would think the 
foulness of the medium too much for animal existence of 
so high a grade. Doubtless, however, a moderate purity 
Of water is necessary to the presence of any great variety 


of species; a luxuriant aquatic vegetation is also very 
favourable to the growth of most Entomostraca, affording 
them probably not only food, but shelter. For this reason 
the weedy maigins of lakes are as a rule much more pro¬ 
lific than the t lear central portions, where, indeed, but 
little microscopic life usually exists. Rapidly flowing 
water is of course unfavourable to the existence of these 
organisms, but the sea, both between tide marks and in 
the open, abounds with them Ostracoda, except the 
fresh-water Cvpndes, live for the most part on the bottom, 
and are therefore to be obtained chiefly by dredging. The 
brackish water of salt-marshes and estuaries supports its 
own peculiar species, some of which often occur in pro¬ 
digious numbers ; and even the highly saline waters of 
brine springs and salt lakes have been found to contain 
Entomostraca 

Methods of Collecting 

1. Freshwater .—An ordinary “ ring-net,” made of 
“ hard muslin,” or “ crinoline,” from six to twelve Inches 
in diameter, and fitted to the end of a walking-stick, will 
be found the most convenient apparatus for the capture 
of such swimming species as haunt the weedy margins of 
ponds and lakes. For such shallows as are matted with 
a growth of Littoi ella,Lobelia, or other dwarf ground-plants 
a “ horse-shoe ” net, with a frame made after the fashion 
of a Dutch hoe, ts very serviceable, while in working from 
a boat in the centre of a lake the ordinary ring-net on a 
stick will be quite sufficient In this way the net will, 
after working for a few minutes, usually be partially 
filled with fragments of weed and other debus, amongst 
which there will also be found a fair sample of the Mi- 
crozoa inhabiting the locality. The coarsest fragments, 
such us steins of rushes and portions of water weeds, may 
conveniently be picked out with the fingers, and thrown 
away, while the rest of the contents of the net must be 
transferred to a bottle of clear water, an eight-ounce being 
a convenient size for the purpose. The Microzoa may 
then be readily separated by filtering into another bottle 
through a net of sufficiently wide mesh to allow of their 
passage through it “ mosquito-netting" I have found to 
answer well for this purpose Having thus obtained our 
Entomostraca in acondition tolerably free from admixture 
with extraneous matter, they may easily be collected in a 
patch on the centre of a piece of fine muslin by passing 
the whole through a piece of that material, arranged over 
a funnel. They should then be transferred at once (if it 
be not wished to keep them alive) to a small phial of 
some preservative fluid. This may be effected easily by 
a penknife, but a very convenient instrument for the pur¬ 
pose is an ordinary quill toothpick. This process, which 
appears somewhat cumbrous in writing, is in reality very 
easily performed, but it may be still further simplified, ac¬ 
cording to the fancy of the collector, by fitting an outside 
funnel with a muslin net, and having a small inner one 
of perforated zinc, so as to do all the filtering at one 
operation. The collecting net may also be protected 
from the entrance of very coarse rubbish by a light, move- 
able wire grating, .The species obamed by these means 
will often include numerous representatives of all three 
orders, Cladocera, Ostracoda, and Copepoda. For the 
capture of such Ostracoda as haunt the bottom in parts 
too deep to be reached by a walking-stick, a small hand- 
dredge is required this will be more particularly noticed 
in the marine section. 

2. The Sea.— The free-swimming species, the great 
majority of which belong to the order Copepoda, may be 
most conveniently captured by the walking-stick n'et held 
over the side of a row-boat in gentle motion. Care should 
be taken that the lower end of the net is as wide or wider 
than its mouth, and that the material, while close enough 
to retain the Entomostraca, is yet open enough to allow a 
free current of water through it: if those points be not 
attended to the result will be a back-wash, carrying bade 
out of the net much which should have been retailed. 
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A towing-net dragged by means of a line from the 
side or stem of the boat may be used, but is not so 
much under control, and seldom produces so much spoil I 
such a net, however, attached in a tide-way during the . 
night to some stationary object, and made with the pre- i 
cautions mentioned above, will often do good woi k, es- ■ 
pecially if its specific gravity be adjusted so as to sink I 
very slightly below the surface. As a rule, indeed, the , 
hours from dusk to midnight seem to be the best for cap- | 
turingpelagic species near the surface. In tidal pools on 
the snore the same appliances are required as for fresh¬ 
water ponds 

Ostracoda and other deep dwelling species lequire, of ( 
course, the use of the dredge ; and where Microzoa only | 
are the objects sought, the dredge may conveniently be ! 
made of a sue much smaller than those in ordinary use i 
The mouth need not be more than 6 in in its largest ! 
diameter, the bag being made of coarse canvas or “ cheese j 
cloth,” and from i8in to 2 ft long. The material so 
diedged up, after having been passed through suitable ! 
sieves, so as to separate the coarser portions, should be 
washed in a muslin bag for the purpose of removing all j 
the impalpable mud, which often constitutes a veiy con- | 
siderablc proportion of the bulk this operation may most i 
easily be performed over the side of the boat in the sea, | 
or in some large vessel of sea-water. The washed mate- ; 
rial is then to be put up m canvas bags, duly labelled, and ; 
hung up in a warm position to dry , the more rapidly this i 
part of the process is conducted the better chance will 
there be of preserving the internal parts, as well as the , 
valves of the Ostracoda, in good condition But should | 
it be wished to secure the animals actually alive, the best , 
plan will be, after washing the mud as above explained, 
to immerse a quantity of it m a basin of sea water, allow. , 
ing it to stand for an hour or mote, when many of its 
inhabitants will have made their way to the surface of the | 
water They will, indeed, continue to come to the surface 
for many hours, but the later ones will probably be sickly 
or dead. 

But besides Ostracoda, there are often great numbers 
of Copepoda in or on the ooze and sand of the sea-bed 
These require for their sepaiation a different method of 
procedure; the following, so far as I know, being the 
most convenient. After the process of sieving described 
in the preceding paragraph, all the minute swimming 
animals will be found in the water in which that operation 
has been conducted , all that is necessary, therefore, is to 
pour the water off through a muslin net in whtch the 
Microzoa will be retained—m a dirty state, however, 
which will render caieful washing desirable, or still 
better, the transference of the whole to a bottle of clean 
sea water for an hour or two; in this way the little crea¬ 
tures will clear themselves of adherent dirt better than wc 
can do by any amount of washing. 

A very nch field for the collecting of Copepoda is found 
in the groves of Fuci and Laminaria: so common on rocky 
shores at and beyond low-water mark. The fronds of 
these weeds having been dragged up in any convenient way, 
are to be washed, a handful or two at a time, by brisk 
agitation in a tub of sea water, after which the water is to 
be filtered as directed above. It is best not to macerate 
treed! in the water for any great length of time, because 
much mucus exudes from the Laminaria:, enveloping the 
Entomostraca, and rendering it an extremely difficult and 
tedious matter to examine the gathering properly. It 
should be mentioned that, although all weeds harbour 
numbers of Entomostraca, Laminaria sacchartna is, as 
a rule, by far the most productive, apparently on account 
of the rugosities of the frond affording more efficient shel¬ 
ter to their minute inhabitants: sheltered pieces of coast 
And land-locked bays are much the most productive 
hunting grounds. . 

Treatment of Dredged Material —The separation of 
Ostracoda, Foraminifera,and other Microzoa from dredged 


sand or mud, is best accomplished by the process 6 f 
“floating.” For this purpose the material should be 
thoroughly well dried and sifted, so as to insure the fine 
division of the whole mass, then placed in a vessel of 
water and thoroughly stnred By this means all the 
lighter organised particles—chiefly Ostracoda, Torarmm- 
fera, minute Mollusci, fragments of Polyzoa, &c —will, 
owing to their contained air, be brought to the surface, 
and may be removed in any convenient way, but best, 
perhaps, by pouring off the supernatant water through a 
very fine gauze sieve. Some of the larger and heavier 
species will, however, sometimes remain at the bottom, 
and must be picked out with the help of a hand lens. 

Foisiltferous C In Vi and Shah i — These, after repeated 
maceration in water, should be passed, time after time, 
through fine sieves, so is to wash out the impalpable sus¬ 
pended mud , at last drying the residuum and floating 
out the oiganic particles, as previously directed When 
much fossilised, however, the Microzoa will not float. In 
this case they must be picked out one by one from the 
residuum left after the re pi ated washings 

1'KMii'iition of Spu miens —Soft-bodicd species, eg, 
Copepoda, CUdoccra.iVc ,are best preserved in methylated 
spirit, citherof full strength or diluted with an equal quantity 
of water, the latter, in my opinion, being preferable, as it 
does not so readily evaporate entirely if left unattended to 
in small bottles fora length of time The great disadvan¬ 
tage of alcohol is that it coagulates the albuminous tissues, 
icndering the animals almost opaque, at the same time 
destroying the natural colour , but most other preserva¬ 
tive solutions possess these properties to a greater or less 
extent, and have likewise other drawbacks, such, for 
instance, as becoming cloudy, permitting the growth of 
fungi, &c When, however, it is especially wished to 
preserve the colours, a mixture of equal parts of glycerine 
and distilled water answers admirably Indeed, the only 
hindrances to its general use as a preservative for Micro¬ 
zoa are its strongly solvent action on calcareous tissues 
and its inconvenient stickiness For microscopic mount¬ 
ings (of non-calcareous objects) some kmd of “ glycerine 
jelly” answers admirably , especially that described by 
Dr. Carpenter m his book on the microscope, which 
preparation is, however, improved by saturating with 
arsenious acid the water used in its manufacture. Ostra¬ 
coda and other dry specimens require, of course, no 
preparation beyond mounting on slides of wood or card¬ 
board. An excellent plan of mounting, so as to show at 
one view all the Ostracoda or Foraminifera obtained in 
any locality, is shown in the accompanying diagram, the 



slides being made of the ordinary size, of stout card¬ 
board or millboard. The central part of the slide is cut 
out, and the marginal portion mounted on another slide 
having a dull black ground. The slide is ruled trans¬ 
versely, so as to divide it into any convenient number of 
spaces, and if needful, ruled also with one line length¬ 
wise down the middle. Each space is marked with a 
figure or letter of the alphabet referring to the species 
> mounted within it, and an index to the whole kept m a 
book of reference. The diagram is a facsimile of a 
mounting so prepared m my eoUectiom^ g 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

IV. 

On the Nature of Metamorphoses 
the preceding articles we have considered the life 
history of insects after they have quitted the egg. It 
is obvious, however, that to treat the subject in a satis- 



after Newport) 


factory manner we must take the development as a whole, 
from the commencement of the changes in the egg, up to 
the maturity of the animal, and not suffer ourselves to be 
confused by the fact that all insects do not leave the egg 



in the same stage of embryonal development. For 
although all young insects when they quit the egg are 
termed “larvae,” whatever their form may be (the case of 
the so-called Pupipara not constituting a true exception),' 
still it to' st be remembered that some of these larva: are 
* Continued from j> 31. 


much more advanced than others. It is evident that the 
larva of a fly, as regards its stage of development, cor¬ 
responds in reality neither with that of a moth nor with 
that of a grasshopper. In fact, insects quit the egg in 
very different stages, The maggots of flies, in which 
the appendages of the head are rudimentary, belong 
to a lower grade than the grubs of bees, &c., which 
have antenna, mandibles, maxilla, labrum, labium, and, 
in fact, all the mouth parts of a perfect insect. The 
caterpillars of Lepidoptera are generally classed with 
the vermiform larvx of Diptera and Hymenoptera, and 
placed in opposition to those of Orthoptera, Hemiptera, 
&c. But, in truth, the possession of thoracic legs places 
them, as well as the similar larva; of the Tcnthredmida*, 
on a decidedly higher level, while in the development of 
the cephalic appendages there is, as already mentioned, 
a marked difference between the maggots of flies and the 
grubs of bees Thus, then, the period of growth (that in 
which the animal cats and increases in sire) occupies 
sometimes one stage in the development, sometimes an- 
3S 



Fig 35 —Poruon ot Colony of Bougainville* fruticou, more magnified. 


other; sometimes, as for instance in the case of Chloton, 
it continues through more than one, or, in other words, 
growth is accompanied by development. But, in fact, the 
question is even more complicated than this. It is not 
only that the larva; of insects at their birth offer the most 
various grades of development, from the grub of a fly to 
the young of a grasshopper or a cricket; if we were to 
classify larvae according to their development, we should 
have to deal not with a simple case of gradations only, 
but with a series of gradations, which would be different 
according to the organ which we took as our test, 

Apart, however, from the adaptive changes to which 
special reference was made m a previous article, the differ¬ 
ences are those of gradation, not of direction. The deve¬ 
lopment of a grasshopper docs not pursue a different 
course from that of a bee or wasp, but the embryo attains 
a higher state before quitting the egg in the former than 
in the latter ; while in most Hymenoptera the body-walls 
and internal organs are formed before the thoracic ap¬ 
pendages ; in the Orthoptera, on the contrary, the legs 
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make their appearance before the body-walls have com¬ 
pletely closed round the yolk. 

Prof. Owen * indeed, goes so far as to say that the 
Orthoptera and other Homomorphous insects are, “at 
one stage of their development, apodal and acephalous 
larvae, like the maggot of the fly; but, instead of quitting 
the egg in this stage, they are quickly transformed into 
another, in which the head and rudimental thoracic feet 
are developed to the degree which characterises the hex¬ 
apod larva of the Carabi and Petalocera ” 

I quite believe that this was originally true of such 
larva, but from the tendency which large and important 
organs have, to appear at an early stage of embryonal 
development, the fact now appears to be, so far at least as 
can be judged from the observations yet recorded, that 
the legs of those larva which commence life with these 
appendages, generally make their appearance befoie the 
body-walls have closed, or the internal organs have ap¬ 
proached to completion. Indeed when the legs first 
appear they are merely short projections, which it is not 
always easy to distinguish from the segments themselves 
It must, however, be admitted, that the observations are 
neither so numerous, nor in most cases so full, as could 
be wished 



fig- 3°, for instance, represents an egg of Phryganea, 
as represented by Zaddach in his excellent memoir,t 
just before the appearance of the appendages It will 
be seen that a great part of the yolk is still undifferen¬ 
tiated, that the side walls are incomplete, the back rjuite 
open, and the segments only indicated by undulations, 
this stage is rapidly passed through, and Zaddach only 
once met with an egg in this condition ; in every other 
•pedmen which had indications of segments, the rudi¬ 
ments of the legs had also made their appearance, as m 
fig. 3i» which, however, as will be seen, does not in other 
respects show mach advance on Fig. 30. 

Again in Aphis, the embryology of which has been so 
well worked out by Huxley,j the case is very similar, 
although the legs are somewhat later in making their 
appearance. “In embryos," he says, “ j\ s th of an inch 
in length (PI. xxxvii. Fig. 6), I have found the cephalic 
portion of the blastoderm beginning to extend upwards 
again over the anterior face of the germ, so as to con¬ 
stitute its anterior and a small part of its superipr wall. 
This portion is divided by a median fissure into two lobes, 


which play an important part in the development of the 
head, and will be termed the “ procephalic lobes.” I have 
already made use of this term for the corresponding parts 
in the embryos of Crustacea . The rudimentary thorax 
presents traces of a division into three segments; and 
the dorso-lateral margins of the cephalic blastoderm, 



behind the procephalic lobes, have a sinuous margin. It 
is in embryos between this and , J„th of an inch in length, 
that the rudiments of the appendages make their appear¬ 
ance, and by the growth of the cephalic, thoracic, and 
abdominal blastoderm, curious changes are effected in 
the relative position of those regions.’’ 

In Ckrysopa oculata , one of the Hemerobudae, Packard 
has described* and figured a stage m which the body 
segments have made their appearance, but in which 
" there are no indications of limbs The primitive band,” 
he says, “ts fully formed, the protozontes being dis¬ 



tinctly marked, the transverse impressed lines indicating 
the primitive segments being distinct, and the median 
furrow easily discerned.” Here also, again, the dorsal 
wall? are incomplete, and the internal organs as yet 
unformed. 

* “Embrvt.lo.lal Studio* oa Hoxopodou* loMcto.* floobody Aodemy 
Scieaco Thud momotf. 



7 * 


MATVkE [May ia, i 8?3 


In, certain jbragoofiies (Catypteryx), and Hetniptera 
(Hydrometra), the legs, according to Brandt,* appear at a 
still earlier stagei , 

According to the observations of Kollikert it would 
appear that in Donacia the segments and appendages 
appear simultaneously Koliiker himself, however, admits 
that “ meie de hoc insecto observations satis sunt manca,” 
and it is possible that he may never have met with an 
embryo in the state immediately preceding the appearance 
of the legs. 

On the whole, as far as we can judge from the observa¬ 
tions as yet recorded, it seems that in Homomorphous 
insects the ventral wall is developed and divided into 
segments before the appearance of the legs, but that the 
latter are formed simultaneously, or almost simultaneously, 
with the cephalic appendages, and before either the dorsal 
walls or the internal organs. 

As it may be interesting from this point of view to 
compaie the development of other Articulata with that 
of insects, I give a figure (Fig 32) representing one of 
the early stages in the development of a spider (Pholcus) 
after Claparede,! who says, “ C’est h ce moment qu’ a 
lieu la formation des protozorites ou segments pnmor- 
diaux du corps de 1’embryon. Le rudiment ventral 
s’dpaissit sutvant six zones disposees tr.tnsvcrsalement 
entre le capuchon anal ct le capuchon cdphahque L’ceuf 
considdrd par sa face ventralc offre alois un contour a peu 
prds circulairc et on peut le croire sphdnque. Los zones 
se montrent alors conimc six circles d’un blanc plus 
dclatant, tracds sur 1.1 sphfcre.” 

Among Centipedes tne development of Julus has been 
described by Newport.^ The first period, from the de¬ 
position of the egg to the gradual bursting of the shell, 
and exposure of the embryo within it, which, however, 
remains for some tune longer in connection with the shell 
by a distinct funis, lasts (or twenty-five days The seg¬ 
ments of the body, originally six in number, make their 
appearance on the twentieth day after the deposition of the | 
egg, at which time there were no traces of legs The 
larva when it leaves the egg is a soft, white, legless grub 
(Fig 33), consisting of a head and seven segments, the 
head being somewhat firmer in texture than the rest of 
the body. It exhibits rudimentary antenna:, but the legs 
arc still only represented by very slight papilliform pro¬ 
cesses on the undersides of the segments to which they 
belong. 

As already mentioned, I believe that at one time the 
vermiform state of the Homomorphous insects, which, as 
we have seen, is now so short, and passed through at so 
early a stage of development, was more impoitunt, more 
prolonged, and accompanied by a more complete condi¬ 
tion of the internal organs. The compression, and even 
disappearance, of embryonal stages which are no longer 
adapted to the mode of life, which do not benefit the 
animal, is a phenomenon not without a parallel in other 

f arts of the animal and even of the vegetable kingdom. 

ust as in language long compound words have a tendency 
to concision, and single letters sometimes linger on, in¬ 
dicating the history of a word, like the “ 1" in “ alms,” or 
the“b" in “debt,” long after they have ceased to in¬ 
fluence the sound; so in embryology useless stages, 
interesting as illustrations of past history, but without 
direct advantage under present conditions, are rapidly 
passed through, and even, as it would appear, in some 
cases altogether omitted. 

For instance, among the Itydroida, in the great 
majority of cases, the egg produces a body more or 
less resembling the common Hydra of our ponds, and 
known technically as the *' trophosome.” which develops 
into the well-known Medusae or jelly-fishes. The group, 
however, for which Prof. Allmah has proposed the ,teffii 

rsburg ” i8dg 
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Monopsea,* and of which the genus ALgina may be taken 
as the type, is, as he says, “ distinguished by the absence 
of a hydnform trophosome, the ovum becoming developed 
through direct metamorphosis into a medusiform body, 

d as in the other orders it is developed into a hydnform 
y ” Figure 34 represents, after Allman, a colony of 
Bougainvillea fiuticosa of the natural size. It is a British 
species, which is found growing on buoys, floating timber, 
&c., and, says Allman,t when in health and vigour, “ offers 
a spectacle unsurpassed in interest by any other species— 
every branchlet crowned by its graceful hydranth, and 
budding with Medusae in all stages of development (Fig. 
35), some still in the condition of minute buds, in which 
no trace of the definite Medusa-form can yet be detected ; 
others, m which the outlines of the Medusa can be dis¬ 
tinctly traced within the transparent ectotheque ; others, 
again, just casting off this thin outer pellicle, and others 
completely freed from it, struggling with convulsive efforts 
to break loose' from the colony, and finally launched 
forth in the full enjoyment of their freedom into the 
surrounding water I know of no form m which so 
many of the characteristic features of a typical hydroid 
are more finely expressed than in this beautiful 

Figure 36 represents the Medusa form of this species, 
and the development thus described may be regarded as 
typical of the Hydioida; yet, as already mentioned, the 
■ifegtntda; do not piesent us with any stage corresponding 
to the fixed condition of Bougainvillea, but on the contrary 
are developed direct from the egg 

But on the other hand there are groups in which the 
Medusiform stage becomes less and less important. 

Among the higher Crustacea again the great majority 
go through well-marked metamorphoses. Figs. 37 and 
38 represent two stages in the development of the prawn. 
In the first (Fig 37), representing the young animal as it 
quits the egg, the body is more or less oval and unseg¬ 
mented, there is a median frontal eye, and three purs of 
natatory feet, the first pair simple, the two posterior bira- 
mose. Very similar larv.e occur in various other groups 
of Crustacea. 

They were at first regarded as mature forms, and 0. F. 
Muller gave them the name of Nauphus So, also, the 
second or Zoea form (Fig 38) was at first regarded as a 
mature animal, until its true nature was discovered by 
Vaughan Thompson. 

The Zoea form of larva differs from the perfect prawn 
or crab in the absence of the middle portion of the body 
and its appendages. The mandibles have no palpi, the 
maxillipeds or foot-jaws are used as feet, whereas in the 
mature form they serve as jaws. Branchiae are either 
wanting or rudimentary, respiration being principally 
effected through the walls of the carapace. The abdomen 
and tail are destitute of appendages. The development 
of Zoea into theperfect animal has been well described 
by Mr. Spence Batet in the case of the common crab 
(1 Carcmus manas). 

All crabs, so far as we know, with the exception of a 
species of land crab {Gegarcinus\ described by West- 
wood, pass through a stage more or less resembling that 
shown in Fig. 38. On the other hand the great group of 
Ednopthalma, comprising Amphipoda (shorehoppers, 
&c.) and Isopoda (woodlice, &c.), pass through no such 
metamorphoses; tne development is direct, as m the 
Orthoptera. It is true that one species, Tanat's Dulongii, 
though a typical Isopod in form and general character, i» 
said to retain in some points, and especially in the mode 
of respiration, some peculiarities of the Zoea type; but 
this is quite an exceptional case. In Mysis, says F. 
Muller,§ “there is still a trace of the NaupJius-stage \ 
being transferred back to a period when it had not to 
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provide for itself, the Nauplius has become degraded into 
a mere skin ; in Lt^ia this larva-skin has lost the traces 
of limbs, and in Phtloscia it is scarcely demonstrable.” 

Once more, the Echmodermata in most cases “go 
through a very well-marked metamorphosis, which often 
has more than one larval stage. The distinctive charac¬ 
ter of the metamorphosis appears to be the possession by 
the larva; of at least a mouth and pharynx, which, whether 
absorbed or cast off, is never converted into the corre¬ 
sponding organs of the perfect Echmodenn developed 
inside of the provisional organism The mass of more or 
less differentiated sarcode, of which the larva, or pseud- 
embryo, as opposed to the Echinoderm within it, is made 
up, always carries upon its exterior certain bilaterally- 
arranged ciliated bands, by the action of which the whole 
organism is moved from place to place, and it may be 
strengthened by the superaddition to it of a framework of 
calcareous rods ”* 

Thus Fig 39 represents a larva of Echmo-cidans , after 
Muller ; t The body is transparent, in length, shaped 
somewhat like a double easel, but with two long horns in 
front, which, as well as the posterior processes, arc sup¬ 
ported by calcareous rods. These larva; swim by means 
of minute vibratile hairs, or cilia;. They have a mouth, 
stomach, and m fact, a well-defined alimentary canal, but 
no nerves or other organs have yet been discovered in 
them. After swimming about in this condition for 
awhile, they begin to show signs of change. An involu¬ 
tion of the integument takes place on one side of the 
back, so as to form a pit or tube, which continues to 
deepen till it reaches a mass or store of what is called 
blastema, or, as we may say, the raw material of the 
animal body. This blastema then begins to grow, and 
gradually assumes the form of the perfect Echinoderm 
In doing so it surrounds and adopts the stomach of the 
larva, but forms for itself a new mouth or gullet, throwing 
off the old mouth, together with the intestine, the cal¬ 
careous rods, and in fact all the rest of the body of the 
larva. 

Fig. 40 represents a larva probably of Echinus lividus , 
from the Mediterranean, ana shows the commencement 
of the sea egg within the body of the larva The capital 
letters denote the different arms, a is the mouth, a' the 
oesophagus, b the stomach, b‘ the intestine,/ the ciliated 
lobes or epaulets, c the young sea-egg. 

John Lubbock 

{To be continued.) 


EXTIRPATION BY COLLECTORS OF RARE 
PLANTS AND ANIMALS 
'T'HE Legislature, having very properly provided for the 

* preservation of small birds, might extend its protec¬ 
tion to other animals and to plants; for although it would 
be inexpedient to prevent individuals from taking rare 
insects and botanical specimens, it is surely expedient to 
deter persons or societies from offering premiums which 
are leading to the extirpation of such species 

Some years ago a judicious and formal protest against 
this culpable practice was published by many of the most 
eminent British botanists, and it has constantly been de¬ 
plored by all true lovers of natural science. The respected 
president (the Rev. Dr. Mitchinson) of our East Kent 
Natural History Society, in his address at the last annual 
meeting thereof at Canterbury, made such strong observa¬ 
tions on the subject asmight raise the question whether local 
societies may not do as much harm by promoting the extir¬ 
pation of rare plants and animals as good in other respects; 
and I have always been insisting, at the meetings of the 
same society and elsewhere, that it is our duty to cherish, 
and not destroy the precious plants and animals of the 

* “ Ralleiton—“ Fermi of Animal Life,” p. 146. 
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district Whenever a rare plant or animal is exhibited at 
those meetings, we have always a wait about its having 
been “not lone since often seen, though no« last disap¬ 
pearing.” A chief cause of this is the deplorable rapicity 
of collectors of and traffi kers m spe cimens , since the 
preposterous notion prevails that botany and entomology 
consist in a recognition of the mere physiognomy, without 
the least regard to the physiology, of species, and being 
able to call them by their scien tfic nsmes. 

And so it will be while Jocai sxc.eties continue to en¬ 
courage such errors, insu ad of proinul 'King the t s ecu t! 
princip'es of b'tinical or entnmologu. il science, and ob¬ 
structing the injurious operations of mere coll ctors or 
pretenders. And this desirable end, so iar as regirds 
taxonomy, might be easily attained without the least 
harm to rare species Prizes for the best di-play, illus¬ 
trated by microscopic drawings and preparations of the 
generic and spectfic characters of sections or the whole 
of many natural orders would aff >rd really good tests of 
the industry and attainments of the candidates For 
example,why not try forthis purpose the Willows, Grasses, 
or Sedges ? Two of these orders have the further recom¬ 
mendation of being of great economic value. Again, as 
specific distinctions seem to be the ultimate atm of these 
societies, certain cells or tissues, such as the pollen, epi- 
dcimis, hairs, and stomata, would afford good subjects 
for investigation in this point of view, as would also 
raphides and other plant-crystals, and very likely disclose 
valuable characters not yet recognised in the books of 
systematic botany 

I have been led to these remarks by the increasing fre¬ 
quency of the practice now deplored. As the “West 
| Kent Natural History, Microscopical, and Photographic 
Society” is much and deservedly respected, and exercises 
justly considerable influence in its department, an extract 
from its last “Council’s Report,” p 19, will suffice as a 
simple of the mischief.—“With a view to promote the 
study of Entomology and Botany among the members of 
the Society and their families, the Council, in the early 
part of the year, announced their intention of giving two 
prizes of 5 1 . 5 s each, one for the best Botanical collection, 
the other foi the best collection of Lcpidopterous Insects , 
all specimens to be gathered or taken within the West 
Kent district” This quotation is by no means intended 
for blame to any particular society, but merely as an 
example taken from one of the printed “ Reports ” that has 
lately reached me of what is still being sown broadcast 
generally throughout the country. 

And here we have plainly not only a reward of money 
for the best collection of plants and Lepidoptera in a given 
district, but a temptation or inducement to unscrupulous 
collectors, in their anxiety to win the prize and defeat 
their competitors, to destroy such rare specimens as thev 
may not take away. Such nefarious conduct is not meant 
to be insinuated of the West Kent Society ; but my cb 
jeet is simply to assert that which I know has too often 
been the effect of such prizes, and to invoke the aid of 
Nature in suppressing the evil. 

George Gulliver 


A FRENCH PHYSICAL SOCIETY 
'T'HE scientific movement increases in France; it 
began about the end of the Empire, under the 
ministry of Duruy, and has since taken greater propor¬ 
tions, especially after the last war. The new French 
Association for the Advancement of Science,* it is well 
known, is modelled after the British Association, the suc¬ 
cess of which has surpassed expectation. 

The physicists of Paris have assembled for several years 
in the laboratories of the Superior Normal School, placed 
at their disposal by M. Berlin, the director of the scientific 
studies of this school The/ conversed about physics 
* S»« Nature, vol v p 357 



74 


NATURE 


\May 22, 1873 


recent tbeorim were set forth, the new or little known 
instruments were shown and explained. Thus Sir Wm. 
Thomson’s electrometer, and several experiments of Prof. 
Tyndall called forth the curiosity and attention of the 
assistants. But those amicable meetings are no longer suf¬ 
ficient ; the necessity of a more formal gathering was 
felt, as well as of writing and publishing Transactions, 
that the notes and observations might not be completely 
lost. The members of the Institute of the physical 
section encourage 1 the new society by their warm 
approval. 

On the 17th of January of the present yeai, in the 
Salle Gerson, an atm r’u of the Faculty lies Sciences 
of Paris ( Sorbonru ), a number of physicists mit They 
accepted provisional statutes and elected a boaid The 
provisional statutes proposed by a committee composed 
of MM d’Almeida, Alfred Cornu, Gerne/, Lissajous, 
Mascart, expressed, m a few articles, the basis of the new 
association. 

The purpose of the society is to promote physics ; it 
will have two sittings a month alternately with the 
Chemical Society, and will publish transactions that will 
be sent to the members. '1 he members are dmtUd into 
resident, non-resident, and honorary members, the last 
chosen by election from among the most eminent men in 
France and abroad. In the first year six will be elected, 
and two only tn each following yeai 

The society will be glad to receive such gifts as will 
facilitate its work, and will inscribe in its Transactions the 
names of the givers. 

The board is thus composed —President, M Fueau, 
Member of the Institute, Vice-President, M Berlin, 
Director of the Scientific Studies to the Superior Normal 
School, General Secretary, M. d’Almetda, Dim tor of 
the new Journal of Physics, Secretary, M Maur.it, Pro¬ 
fessor of Physics to the Lycife St Louis, of Pans , Vice- 
Secretary, M. Alfred Cornu, Professor of Physics to the 
Polytechnic School, Treasurer-Archivist, M Philippon, 
Secretary of the Faculty des Sciences of Paris 

The venerable M. Becquerel, who, notwithstanding his 
89 yeais, assisted at the meeting, m order to give by his 
presence a proof of his adhesion to the new society, has 
been designed, by acclamation, an honorary membei 

MtXIMt Cohnu 


NOTES 

Fuel. Owen has bien apponted to a Civil Companionship 
of the Batli If tins is intended as an acknowledgment of Prof 
Owen’s services to science, it i-> not to the credit of < .overnment 
that the honour was not conferred years ago 

Prof Tan’s Kcdc Lecture on 'i lie 1 mo-dynamics will be 
delivered tu-moirow 

HlTHHilo the London “ Companies,” whose “fatness” is 
notorious, have done little or nothing foi the promotion of scien¬ 
tific researches or education It is therefore with the greatest 
pleasure wc record that the Fishmongers’ Company have hand¬ 
somely presented to Mr W K Parker, FKS, so well 
known for his valuable researches on the shoulder girdle and 
skull m vertebrated animals, the sum of 50/, in addition to an 
allowance of 20/ a year for the next three years in order to enable 
him to pursue such parts of his work as relate to the Anatomy 
of Fish This we ceitainly think a step in the right direction, 
and the Fishmongers’ Company deserve all praise for having 
been so original and generous as to be the first to take it We 
hope their award to Mr. Parker is only an earnest of what 
they will do in the future, and that their example will not 
be lost on the other notoriously wealthy companies of the 
Cky of London. A few thousands a year would never be missed 
out of their enormous revenues, and would not diminish by a 
tingle dainty the sumptuousness of their numerous feasts, where¬ 


as the amount of original and practically beneficial scientific work 
that could be done with the money, would yield them and the 
country generally a rich return. We daresay those who have the 
management of the funds of the various companies would be 
willing enough to divert a portion into scientific channels if they 
only knew how to go about it; the example of the Fishmongers’ 
Company may afford them a hint Moreover they need be at no 
loss, for there are plenty of eminent^men of science competent and 
judicious enough to lend advice to the companies in this matter. 
Commerce, with which these companies are ail more or less con¬ 
nected, owes much of its present gigantic dimensions and great 
prosperity to the discoveries and advances of science; gratitude 
and self-interest ought to urge onr London merchants not to be 
indifferent to scientific progress. Let us also add, that their 
award to Mr Parker is on a scale which shows a very slight 
acquaintance on the part of the City magnates With the vahie of 

A iusion has taken place between the local committee at 
Munich for meeting a statue to Justus von Liebig, and the com¬ 
mittee appointed by the German Chemical Society at Berlin ; 
the Utter, in order to insure unity of action, giving way m the 
question as to wheie the statue should find its plrcc Notwith¬ 
standing the serious nature of the claims of Giessen, it was 
generally thought that the resting-place of the great chemist 
would unite the majouty of votes of his admirers A consider¬ 
able number of leading German statesmen and foreign ambassa¬ 
dors have joined the committee, the full list of which will shortly 
be published 

Fresenius, who twenty-five year* ago founded a school of 
chemistry at Wiesbaden, has celebrated the anniversary of Us 
foundation amidst the festive concourse of his friends and pupils, 
and of the Government and learned societies of his country. A 
gloom was unfortunately cast over this event by the death of 
Mrs Fresenius, which almost coincided with its celebration. 

We regret very much to announce the death of F.manuel 
Deutscb, at Alexandria. His premature death is a very great 
loss to Eastern scholarship 

The Alexandra Palace, under new management, reopens on 
Saturday We hope the managers will not neglect the interests 
of science. 

WE recently announced that the Frcnch Society for the En¬ 
couragement of National Induxtiy had awarded Us grand medal 
to Sir Charles Wheatstone The following is an extract from 
the report of the Committee on the Economic Arts —While the 
kaleidophone of Sir Charles Wheatstone has been the point of 
departure of the method which permits sounds to be studied by 
. the aid of the eye , while his researches on the qualities of sound, 

| on the production of vowels, while the creation Df his speaking 
1 machine, have elucidated many points in the theory of the voice ; 
while his ingenious apparatus, illustrating the propagation and the 
combination of waves, has facilitated the understanding of these 
delicate phenomena, and contributed to throw light on the 
mechanism of the undulatory motions, his numerous researches 
on the applications of electricity, in which he has shown, at the 
same time, profound science and a genius marvellously inspired, 
occupy a great place,in the history of the electric telegraph. It 
is he who first realised, under conditions really practicable, this 
admirable means of communication between men and between 
nations, and wc ought not to forget that, more than once, he has 
come personally among us to prepare its organisation and stimu¬ 
late success. The unanimous choice made by fhe committee of 
the economic arts and cordially ratified by the Council honours 
our society os much as him who is the object of it. We 
ore happy to give, on this occasion, a testimony of sympathy to 
a nation m which science 11 held in such high esteem. Those 
among us who have had the good fortune to visit the scientific 





ma runs 


ntefi of England In their own country have not forgotten that 
we have always received from them the most cordial and the 
most generous hospitality In conferring on Sir Chailes Wheat¬ 
stone a reward rendered valuable by those who have already 
received it, the Council performs a pure act of justice, and 
acquits, at least for some among us, a debt of gratitude 

Dr \on Dot i 1 nc.br has been appointed President of the 
Bavarian Academy of Science and Conservator-General of Scien¬ 
tific Museums m Bavaria, which became vacant by the death of 
Baron Liebig. King Louis advised the doctor of his appoint¬ 
ment by an autograph letter 

THE Institution of Civil Engineers hold a lonvirsasione in the 
West Galleties of the International Exhibition, on Tuesday, 
the 27th inst. 

Mr. Arthur G ami. El, M D,KRS, Lectuicr on Physio¬ 
logy at burgeons Hall, Edinburgh, and Examiner in Forensic 
Medicine in the University of London, has been appointed Brack- 
enbury Professor of Practical Physiology and Histology 111 
Owens College, Manchester. 

Prof H he Lagaze-Duthirrs, munberof the French Insti¬ 
tute, Professor of Zoology at the Faculte des Sciences of 
Pans, and Director of the Zoological Station of KoscolT, will 
accompany Commander Mouchez, in the A \11val, that officer 
being engaged in completing the hydrogiaphic map of the 
Algerian shores The professor will make frequent soundings, 
and study the fauna of the Mediterranean lie will be assisted 
in the geological determinations by a distinguished young geo¬ 
logist, M Vclain, Rcpiiliteur of the l'aculte of Sciences of Pans 
The cruise will last five months The ship left I-orient on May 
I. M. de Lacaze-Duthiers will join them in July, at the tcrmi- 
nan on of his lecture* at the Faculte. I-et us hope that these 
new explorations, under the guidance of ail ardent, learned, and 
experienced man, will procure materials as valuable as tho-e 
which were obtained by Agassiz, Wyville Thomson and others 

WE understand that there is a plan in hand for building a new 
museum at Vienna, to which the contents of the Imperial Zoolo¬ 
gical Cabinet, including the important collections of Natterer 
and other well-known naturalists, are to be transferred. 

The following telegram was received on Saturday at the 
Foreign-office from Colonel Stanton — Alexandria, May 17, 
187,3 —The Egyptian Government has just received a despatch 
frofn the Governor-Getvsral of Southern Loudan, dated 15th 
March, reporting the arrival at Gondokoro of the reinforce¬ 
ments sent to Sir S Baker, confirming the private intelligence 
recently forwarded to your lordship as to the safety of the party, 
and adding that in compliance with Sir S Baker's demand, 200 
soldiers, with a supply of salt and ammunition, had been sent 
4W to hint. Sir S Baker had not reached the lake. 

Dfc Petermans has recently received a letter from Dr 
Naclitigal, who in 1869 was sent out to Africa on a mission 
from the Emperor of Germany to the Sultan of Borneo The 
lettef is dated February 1874, and gives some brief details of 
Dr. Nachtigal’s visits to the countries lying to the N.E. of Lake 
Tchad, the greater part of the region visited being new to Euro¬ 
pean exploration. A most important discovery made by Dr 
Nachtigal is that Bahrel-Gazal, put down on some maps con- 
jecturally as flowing into Lake Tchad, really (lows out of that 
like north-eastwards for about 300 miles He has also disco¬ 
vered a range of mountains extending probably a distance of 
iipwards of 800 miles from Tibesli to Darfur; one of the passes 
1 * at wait 7,878 ft. above sea-level. At the date of the despatch 
of hit letter, Dr. Naclitigal was about to undertake a lourney 
into ffiagirmi, the country lying to the south-east of Lake Tchad. 
It Wul thus he seen that this traveller is collecting materials 
which will add greatly to our knowledge of Central N. Africa. J 
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A message has been received by the Daily Td,graph from 
Mr George Smith dated Mosul, May 19. “Since my last 
message, ” he says, “ I have come upon numerous valuable inscnp- 
tions and fragments of all classes, including very curious sylla¬ 
baries and bt-lingual records. Among them is a remarkable 
table of the penalties for neglect or infraction of the laws But 
my most fortunate discovery is that of a broken tablet containing 
the very portion of the text which was missing from the Deluge 
tablet. Immense masses of eaith and dlbns overlie whatever 
remains to be brought to light in this part of the great mound. 
Much time and large sums of money would be required 
to lay it open. I therefore await Instructions from you 
anil the Museum, as the season is clo.ing,” The Daily 
Td,graph and the British Museum have now an opportunity 
o( showing that they have really at heart the advancement 
of historical research, and we are sure Mr Smith’s hint will be 
met by a hearty response We feel confident that the liberality 
of the Daily Telegraph will be continued until Mr Smith's re¬ 
searches are completed to his own sntidacion 

Some time ago we weie able to give authentic news of the 
safety of the Kusuan explorer of New Guinea, Dr. N. von 
M iklnclio-Maciay, who had been reported dead in several 
newspapers Dr Maciay has himself sent a letter to Dr. 
1’ctcrmann, dated on board the Russian clipper, Jsumrud, 
March It, with a postscript dated Manilla, March 22, saying he 
is alive, though not very well, and was about to despatch to the 
St Petersburg Geographical Society an account of lus explora¬ 
tion of New Guinea, lus main object in visiting that country 

| living to collect material for its ethnology He intended 10 
visit Luzon and the Sunda Islands, and then return to New 
Guinea. 

I An important step has been taken in the carrying out of the 
decisions of the International .Metric Commission which met 
at Baris in October last year 1 he form and mode of execution 
of the standard melie having been settled, the Commission en- 
liusted to the 1 ranch Section the manufacture and comparison 
of the new metres with the original standard m the Archives 
of France We learn from />r A/omhs that before proceeding 
to cast the definitive metres, the French Commission has thought 
it advisable to execute the first types, with which to test succes¬ 
sively all the methods that will ultimately be applied to the 
definitive metres. T his first experiment took place in the labo¬ 
ratory of M II. Sainte-Cla'ie Deville, who, with the assistance 
of M Debray, has succeeded in obtaining the indio-platinum 
alloy perfectly pure. The ope ration of casting this first inter¬ 
national metre was considered or so much importance, that the 
President of the Republic and some of his Ministers, and other 
eminent Frenchmen, “assisted” at it Nine kilogrammes 
of platinum, with one kilogramme of irlditltn, were tnelfed under 
the action of an oxyhydrogen (lame from a blow-pipe in three- 
quarters of an hour T he ingot was then cast, perfectly limpid, 
m a mould formed, like the furnace itself, of a block of car- 
bonate of lime, whose interior walls alone were burned under the 
infiaence of the excessive temperature which Was developed , 
consequently with this substance there is no risk of breakage 
The metal was allowed to cool in the mould, and preserved its 
bright Surface ; hi this condition it will be submitted to Eli the 
processes necessary to give it the definitive form which it ought 
to posses*. The operation was considered, by all who Witnessed 
it, as perfectly successful 

The following further particulars with reference to the Ame¬ 
rican Arctic exploring ship /Want, Captain Hall, have been 
obtained by the correspondent of the New York Herald; they 
are dated Bay Roberts, via St. John’s, N.F., into which the 
steamer Ifgrets had come, hairing on [board nineteen survivors, 
.ncleding H. C. Tyson, assistaot-nsvigator of Captffin Hall’s 
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expedition. This party, which had been landed from the Polant, 
were driven from her by a gale which burst her moorings on 
October 15, 187a, in latitude 72-35 When they last saw the 
Polarit she was under steam and canvas, making for a harbour 
on the east side of Northumberland Island She had no boats 
left of the six which she brought with her from the port of New 
York. Two were lost m a northern expedition, two were landed 
on the ice with Captain Tyson’s party, one was burnt as fire¬ 
wood to make water for the crew, and the other is on board the 
Tigress The Polaris was in command of Captain Burlington, 
who had thirteen of a crew along with him, and a plentiful 
stock of provisions. She was making a good deal of water, 
but, as Captain Tyson informed the Herald correspondent, she 
was not more leaky than when he was on board all the previous 
fall and winter Her bow was somewhat damaged, and it is the 
opinion of the survivors they will be unable to get clear until 
July, and even then, if the ship is unseaworthy, they would have 
to make new boats to effect an escape On October 8, 1871, 
in latitude 8i 38, longitude 61 44, Captain Hall died of apo¬ 
plexy, and was buried on shore, where they erected a wooden 
cross to mark his grave. He had recen'ly returned from a 
northern sledge expedition, in which he had attained the latitude 
of 82 t6 . In September 1871, the Polaris entered winter quar¬ 
ters, and left August 12, 1872 The ice was very heavy, and 
set in a southern direction. She was forced south, and so con¬ 
tinued drifting till Captain Tyson and party were driven from 
her. The sledge party crossed Kane's Polar Sea, which,they 
pronounced to be a strait about 15 miles wide There was an 
appearance of open water to the north. 

The Education Department propose to send on loan, to local 
schools in which it will be useful, what they call Travelling 
Apparatus for illustrating Instruction in Naval Architecture. 
The following is the list of articles included under that title s— 
I Model of a half-midship section of an iron-clad ship, showing 
the mode of forming and combining the keel, frames, beams, 
&c, &c. 2 Ditto of an ordinary wooden ship 3 Block- 
model, showing the lines used in laying off the fore-body of a 
ship 4 Ditto, after body 5 Diagram showing the lines used 
in laying-off These models and diagram arc intended to be 
placed in the school or class-room for reference during the hours 
of study, in order that the students may better understand the 
nature of the work under consideration, and also to aid the 
teachers in illustrating their ideas when imparting instruction to 
their classes 

PaoF. Marsh, in the current number of the American Jour¬ 
nal of Science and Art, describes several new species of mam¬ 
malia from the tertiary deposits of the Rocky Mountains region. 
Orohippus agilu is a new species of a genus intermediate between 
Anchtthenum and Palciothertum, which has four functional digits, 
the first premolar tooth nearly as large as the second, no antor- 
bital fossa, and an incomplete bony orbit Colonocetas, a new 
genus, nearly allied to Hyrachyus (Leidy) and Helaletes (Marsh), 
is peculiar in having a pair of rugosities on the nasal bones, to 
support dermal horns It was about the sue of a sheep. Prof. 
Marsh separates the genus Dintseeras from Ttnoeeras, on account 
of the maxillary horn-cores being more anteriorly situated, and 
the parietal crests more elevated in the former, at the same time 
that the canine tusks are more compressed and trenchant. A 
new species of Oreodon, and two others of Rhinoceros, are also 
described. 

A risuml of our knowledge, strikingly incomplete as it Is, 
on the subject of sneezings Is given by Dr, Segum in the third 
number of the new and excellent Archives of Scientific and Prac¬ 
tical Median*. The author's attention was drawn to the subject 
from his observing a fruit, previously well known, that sneering 
may be frequently stopped by pressing the fingers on the bps or 


sides of the nose No new theory is given to explain the 
physiology of the phenomenon, and It is stated that naturally 
most of the air expired during a sneeze escapes through the nose, 
but that custom has brought about the discharge of a part 
through the mouth. This we cannot agree with, as it is difficult 
to believe that custom ha3 much influence on so abrupt an act 

We learn from Ocean Highways that Major Branfill, of the 
great Indian Trigonometrical Survey, has discovered that a 
peak of the Anamully Range attains a height of 8,837 & above 
the sea, 500 ft higher than Dodabetta, in the Nilgiri Hills, 
hitherto supposed to be the loftiest peak in Southern India. 

A few of the members of the Anthropological Institute, 
who did not approve of the proceedings at the annual meeting, have 
formed themselves into a separate society, under the name of 
the London Anthropological Society, with Dr Charnock as 
president, and Captain R F Burton and Mr Staniland Wake 
as vice-presidents *• This society,” the prospectus says, “has 
been formed for the study of the science of anthropology in all 
its branches The society, while adhering to the usual practice 
of conducting its transactions at meetings attended only by Fel¬ 
lows and gentlemen introduced by Fellows, contemplates placing 
the results of its investigations before the non scientific portion 
of the community, by holding from time to time special meetings, 
to which the general public will be admitted ” 

Additions to the Brighton Aquauum during the past week : 
—One Alligator (Alligator mtssissifunsis), 8 feet long, from South 
Carolina, purchased ; one Australian Monitor (Monitor gouldit), 
purchased, 500 salmon, Great Lake trout, common trout, and 
hybrid fry (Saltno salar, hu ustru, et fin m), presented by Mr. 
Frank Buckland ; larger and lesser Spotted Dog-fish (Scythum 
stellare et catnuula) , Skate-toothed Shark (Mustetus vulgaris ); 
Picked Dog-fish (A.attlhnii vulgaris ); Monk-fish (Rhtna squa- 
tma), one specimen 5 feet long , Sting Ray Trygon fastinaca ) ; 
Common Skate (Raia /min) , Spotted Ray (R maculata), 
Thornback (R. ilavata), 'Ihree-spined Sticklebacks (Gasterosteus 
spmulosus), Bass (Labrax lupus), Streaked Gurnards (Tngta 
lineata); the Piper (Png/a iyra ), Greater Weever (7 "rachtnus 
draco), Lesser do. (T vipera)-, John Horde (Zeus fiabtr) \ 
Dragonets (Ca/lionymus lyra), Sand Smelts (Athennapresbyter)-. 
Grey Mullet (Mugd cafito), Carp (Lyprintts carpio); Roach 
(Leucutus rultlus) , Minnow (Z fhojetnus) , Loach (Ntmachtlns 
barbatula), Tench (Tinea vulgaris), Herring (Clupea harengus); 
Sharp-nosed Eel (Anguilla vulgaris), Greater Pipe-fish Syng- 
nathus acus), Snake Pipe-fish (Nerophis ajuoreus ); Branched 
Seahorse (Hippocampus ramulosus), Mediterranean; Squids, 
(Lohgo media) , Masked crabs (Corystes cassivelaunus) ; Spider 
Crabs (Maui squinado) 

The additionsto the Zoological Society’s Gardens during the 
past week include a Cashmere Monkey (Macacus pelops), pre¬ 
sented by Resr-Admiral Davies, a Savannah Deer (Cervus 
savannarum) from South America, presented by Capt Bennett; 
a Suricate (Suncata icmk) from South' Africa, presented by Mr. 
A. Benyon ; a Palm SquirTel (Sciurus palmarum) from India, 
presented by Mr. W Lovegrove; a Mocking Bird (Mimus poly- 
glottu) from North America, presented by Mr. P. Frank; an 
Indian Eryx (Eryx johnii), presented by Dr. Anderson; two 
pied Crow Shrikes (Strcpera gracultna) from Australia; an Ursine 
Coiobus (Colobus polycomus) from Sierra Leone; a Hocheur 
Monkey (CercopUhecus mchtans) from West Africa; a Wander, 
lng Tree-pie (Dendrocitta vagabunda), two pied Mynahs (Sterno- 
pastor contra), and two rose-coloured Pastors (Pastor roseus) from 
India, purchased , two Hoffmann's Sloths (Cholopus hoffmannii) 
from Panama; two black Vultures (Cathartes atratui) from 
South America , a black-handed Spider Monkey (Aides mdano- 
ehir) from Central America, and a Crocodile (Crocodilus anttri- 
canus) from Mexico, deposited. 
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COMPARISON OF THE SPECTRA OF THE 
UMB AND OF THE CENTRE OF THE SUN* 

A COMPARISON of the spectrum of the edge of the sun 
with that of its centre is of great theoretical interest; but 
any comparison other than by direct juxtaposition must be very 
unsatisfactory, and the more so as the differences are less In 
order to obtain spectra of two different portions of the sun side 
by side, where the slightest variations may be detected, I have 
constructed a small prism with four polished sides, its bases 
being parallelograms. This is so placed that one face rests upon 
the slit plate of the telespectroscope, and has its acute edge per¬ 
pendicular to the slit at its middle point. The instrument may 
then be directed so that the image of the sun falls with its centre 
on the uncovered portion of the slit, while the light which forms 
the edge of the sun, falling perpendicularly upon the first sur. 
face of the pnsm, suffers two interior total reflections and a dis¬ 
placement depending upon the form of the prism A glance at 
the figure, in which s s is the slit, L L' the diameter of the sun’s 
image, and P the prism, shows that no light from the covered 
part of the sht will reach the collimating lens except that which 
has been reflected from the two sides of the prism. The relation 
of the acute angle (e/) and the distance between the reflecting 
sides (/) to the focal length of the great telescope (/■) and the 
width of the spectrum (n) is given hy the formula, 

2/ sin v - F tan 16' - « 

The sides of the priim not fixed by the equation admit of con- 
side ruble latitude, but should be made to approach the lower 
limit in order that the planes of the direct and transmuted 
images may be as little separated as possible Of course / 
and v should be so proportioned that the reflections may be 
total 

The instruments with which the following observations have 
been made are those belonging to the observatory of the Sheffield 
(U.S ) Scientific School, consoling of an equatorial telescope of 
9 m aperture, and 118 in focal length, by Clark, and a spectro 
scope of Young’s form by the same maker '1 he spectroscope 
has a dispersive power of 12 prisms of 60". In most of these 
observations an eye-piece of high power has been adapted to it, 
which gives a separation of the D lines equil to 64 minutes 
nearly In the small prism placed before the slu, a u equal to 
04 m , a quarter of the length of the slit 
When the instrument is properly directed and m adjustment, 
we see a very narrow black line dividing the spectrum longitu¬ 
dinally into two parts of widely different intensity ; the fainter, 



belonging to the limb of the sun, is marked on its edge by 
the bright chromosphere lines. Upon comparing these two 
spectra, certain differences are recognised besides that of in¬ 
tensity, by far the most marked of which are exhibited by the 
lmcs i, and which become sharper and less hazy near the 
limb. The line i } possesses the same characteristic, but to a 
less degree j C and F also become sharper in the same region 
Excepting these and the D lines it requires very close examina¬ 
tion to detect any variation. There is, however, a line in the 
red at 768-1 of KirchhofTs scale which is strongly marked near 
the centre of the sun’s disc, but disappears entirely, to my 
power at least, within 16" to 20" from the limb. Two other 
lines below F, at 1828-6 and 1830 9 of the same scale, exhibit 
nearly complementary phenomena, 1 they are strongly marked 
near the edge, but much fainter at the centre. These Utter lines 
also become greatly strengthened over the penumbrse of spotB, 
The line 768-1 is not thus affected. There are all the differences 
which I have invariably seen in repeated examinations since 
February ij. ' 

Others have, however, been suspected. Certain lines, which 
are strengthened in a region of spots like those above men¬ 
tioned, appear to be strengthened also near the edge, but do not 
•Made at she Sheffield (U.S ) Scientific School. Communicated by 


undergo so marked a change It is obvious that the differences 
should be most pronounced in the clearest sky, and such is the 
case The closest examination has extended only from B to a 
short distance above F, as the plate glass of which the small 
prism is made has a decided yellow tint and absorbs the blue 
rays strongly. 

Since the light from the border of the sun undergoes a gene- 
ral absorption, which reduces its Intensity to much less than 
one-fourth that at the centre, according to Secchi’s measure- 
menfs, and yet the spectroscopic character is changed so slightly, 
it is impossible for me to escape the conviction that the seat of 
the selective absorption, which produces the Fraunhofer lines, 
is below the envelope which exerts the general absorption But 
the phenomena of the faculse prove not only that this envelope 
rests upon the photosphere, but also that it is very thin. The 
origin of the Fraunhofer lines, then, must be in the photosphere 
itself, which is in accordance with Lockyer’s views 

Any effects which the chromosphere might produce, we would 
anticipate finding most evident in the lines of those gases which 
are readily detected there A reference to the observations 
shows at once a compliance with this anticipation in the lines of 
hydrogen, magnesium, and sidtum The line 768 1 is not less 
strikingly in concordance, if it be regarded ms 768 ?* (the ? in¬ 
die lies doubt as to the tenths of the scale, and * absence of a 
corresponding black line) of Young’s Catalogue of Chromo. 
sphere Lines The lines 1828 6 and 1830 9, with others of the 
same class, probably have their origin in the medium which ex- 
erts the general absorption, and thus aie allied to our telluric 
lines It also seems probable that the chromosphere is too 
transparent to reverse many of its lines. That this is the case 
111 the helium lines is tolerably certain. 

In the apparatus described, two similar prisms were also placed 
over the sht in a symmetrical position 1 he spectra of two 
opposite edges of the sun were thus brought together, and the 
1 hange in refiangibtlily due to the sun’s rotation was very clearly 
shown. Chas H Hastings 

Ntwhaven, April 3 


THE “ INSTINCT » QUESTION 

F ROM the many additional communications we have 
received on this subject, we make the following 
selection. 

With regard to a sense of direction, Mr George C. 
Merrill, of Topeka, Kansas, writes as follows — 

I have learned from the hunters and guides who spend their 
lives on the plains and mountains west of us, that no matter 
how far or with what turns they may have been led in chasing 
the bison or other game, they on their return to camp always 
take a straight line In explanation they say that unconsciously 
to themselves they have kept all the turns in their mind 


Mr. C Bygrave Wharton, of Bushey, Herts, writes .— 
As a left-handed and left-legged man'who has more than once 
been lost in the bush in New South Wales, my experience may 
possibly be of interest to Mr George Darwin and others. In¬ 
variably I unintentionally bore to the left; and once, after wan¬ 
dering for about six hours, just as I was giving myself up for 
lost, I discovered that I was within a hundred yards of the place 
from which I had started having performed a large circle to the 
left It will thus be seen that though my left leg and arm are the 
stronger, there is always a tendency to walk in a circle to the 
left 

Mr. William Earley ( of the Gardens, Valentines, sends 
the following interesting observations on the habits of 
wild rabbits 


As is well known, tbe doe rabbit does not produce her young 
in any ordinary rabbit warren, or “ run,” but invariably selects 
a quiet out-of-the-way situation wherein to form a nursery for 
them. Now the reason for this peculiar practice has always 
been attributed to the fact that they leave their legitimate homes 
at this ill-important period, simply because the male parents 
invariably destroy the offspring if an attempt be made to breed 
them in the permanent home or warren. I incline to believe we 
must look elsewhere for the explanation. 

Firstly, then, a close atmosphere seems all important to their 
development, as the old doe rabbit not alone denudes her bre^t 
of its natural far covering wherein to ensconce them warmly an 
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wound, she also closes tip the usual entrance to the nursery 
firmly, eyen pattiqg the soil down to exclude the colder outer 
jur. |n due time, as tPP young increase in sue, &c, she maVe* 
ffeir-hoJes,’' cocprqencing with very minute ones, which 
gradually enlarged as the inmates gam strength and sue. 

These are known facts, to which X add one not heretofore 
noticed, which seems important, it has reference to the form¬ 
ation of the subterranean nursery, in regard to its shape and the 
evident “ end m view ” These minor tunnels, or nursery 
“ stops,” are invariably formed by starling a downward curve, 
at an angle of about 45 s , which is continued beyond any line of 
sight the eye can be guided by on the outer side They subse¬ 
quently curve abruptly upward, with almost double this initial 
acuteness, ending in a shelved enlargement, with the roof 
boundary nearly uniformly three inches from the surface of the 
ground above and without 

What I feel constrained to uphold m regard to these first facts 
is, that herein exists a most subtle sanitary arrangement; that 
by these means a subdued genial air is admitted, the only fresh 
air the nursery receives, and whereon the nurselings tlmve, 
strengthen, and grow. The facts would seem to support the 
theory that the mother-parent continues what must be its hard 
work —doubly hard and severe in these finishing overhead exca¬ 
vations—until the very keen power of scent they possess assures 
them that the outer air is slightly admitted through innume¬ 
rable interstices in the soil above 

My second proposition, or indeed belief, based upon distinct 
observation, is, that the parent doe rabbit does not visit its young, 
even nocturnally, at certain times oftener than once in each 
7a hours 1 Certainly sometimes not more frequently than 
once during the 48 hours comprising two days and two nights 
The latter fact I have ascertained by carefully marking and 
observing the neatly closed entrance to the stops, and also by 
marks beneath an iron garden-gate, in freshly laid gravel, which 
the rabbits had to scratch aside before they could enter Fur¬ 
thermore, I have every reason to believe that the parent rabbit 
ceases to transmit the customary natural scent at the time she 
approaches or acts about the " stop if, indeed, as is the case 
with some kinds of game birds, during the period of incuhation, 
she does not lose it altogether Certain is it no appreciable 
amount of scent remains about the stop in the early morning 
after the parent rabbit has visited its nursery during the past 
night 

[On the question whether animals have the power of ceasing 
to emit a scent at certain times, see ,the article on Pheasants in 
this week’s number — Ed ] 


_i, but lioroes that 1 have met and carefully observed, were not 

peculiarly gifted in this respect. It was a common saying on “ the 
plains ’’ and m the mining regions of California, that mules, by 
the way very sagacious animals, which would well repay observa¬ 
tion, “ scent the redskin a mile away.” I have made some in¬ 
quiry on this point, but have been unable to find that the 
olfactories of the mule arc really thus acute I can bear 
testimony to the extraordinary powers of sight 111 horses 
And I am inclined to think that they take more notes 
by the way thiough their eyes than through the nose. As 
none of your correspondents have called attention to it, 
I desire to recall the fact that horses have cars as well as 
eye* and noses. Their hearing is very acute, and I am inclined 
to think that the explanation of the detection of red skins by 
mules, will be found m the educated ear rather than 
gn the educated nose It used to be said in the cavalry 
service of the United States during the war that “ horses 
were the best pickets." I have seen them again and 
•gam in the <ie»d of ntght pnek up their ears when the men on 
flimr back* heard nothing. I have never seen them sniff or 
imell find. Listening was ^variably the first movement Then 
game sight. Horses have scanned the woods and chapparall 
with a care that no man coifld surpass If the moving thing first 
Jteard and then seen wip) an unfamiliar object—more especially 
if it was moving along the ground—then I have seen horses 
sniff, smell, and snort. In horses the snort is expressive of 
aversion rather than fear, pr perhaps of a sentiment compounded 
of both. 

Horses leara the notes of the bugle, and I have often 
seen a trained horse turn m a direction opposed to that 


indicated by the pressure of his less experienced rider’s 
leg I have known horses which, after detecting the pre¬ 
sence of moving objects by hearing and then by sight, during 
which time they remained perfectly quiet, change feet, and even 
paw the ground if the rider did not by his movement show Re¬ 
cognition of the presence of what might be an enemy. 

And what, it will be asked, has this to do with the question 
at issue? Simply this—horses think, horses reason, horses 
classify, horses remember Hut I desire to offer a few remarks 
on Darwin’s letter about the blind mare that stopped at 
every public-house on the road. My own explanation of 
the fact, and there must be hundreds of similar instances— 
is that the marc, by long-continued custom, became cqnscioua 
of the time which should elapse between the respective stop¬ 
ping places Horses have a great memory for time. What 
is the interpretation of the existence and improvements of our 
racing and trotting horses but that these animals have the power 
of remembering time, and the power of transmitting this im¬ 
proved registering and transmitting cerebral apparatus to their 
progeny I will close this letter by relating a couple of incidents 
I was speaking of my belief in this equine memory for time to an 
enthusiastic horseman of my acquaintance, the other day, and 
at the same time showed him Mr Darwin’s letter He said that 
in his youth he had driven a horse, sound in every respect, on a 
"bread" route He always served his cu-tomers in a certain 
order After a while his animal knew all the places, and 
stopped 111 front of the store or residence where bread was to 
be delivered, w ithout a signal from his master If the master 
remained in any place longer than usual, his horse started off, 
but instead of going to the next customer, returned to the stable 
This, said he, occurred again and again, not at one place, bqt at 
many places 

I served, dunng the recent war, in a cavalry regiment in the 
United States’ service The horses knew the time for "the 
relief,” and if the relief did not come tlicy became restive On 
one occasion we changed the time of remaining on post from 
two to four hours 1< or the first two hours the horses behaved 
admirably ; after that they were in constant motion, and had to 
be constantly restrained Horses recognised the time for stable 
call—not merely “hunger" call, but the proper time call 

A gentleman tn the north of Ireland, who gives us his 
name and, address, sends us the following story of a 
dog — 

He was a terrier—a cross upon the skye—very intelligent, like 
all of hit kind. He was given to me by Mr. C-, a gentle¬ 

man residing upon Lough Foyle near Moville He was brought 
from that to Derry in a ateamer up the Lough, and from Derry 
to Buncrana down Though Swilly by tram He therefore 
travelled two stdes of an acute-angled triangle, about thirty 
miles in all by conveyance l'he third side being about fifteen 
miles, but a mountainous and unfrequented route He appeared 
at first very happy and reconciled, but one fine morning he was 
seen taking the road parallel to the railway back to Derry, and 
aftei my searching for him for some days and making every 
inquiry, we found he had returned, tired and worn out, 
to his old master, Mr C , near Moville. It was evidently hard 
work, and he was two or three days on the road. This I 
consider an interesting case —Here the dog did not go by the 
third side of the triangle—which if he knew how to do he would 
have done instead of exhausting himself by the long route he 
took-following the direetton along which he came by steamer 
and tram. 

My theory is that the dog does preserve a very distinct, or 
at least tolerably distinct, notion of the route he wa* brought 
irom home by, and that it is forcibly impressed upon him; wit 
the great aid to his return is the direction of the sun or Sight. 
He knows that if he travels in a ce.tain direction—say E,— 
he is going towards the morning sun, an i W., towards the 
evening sun 

A correspondent, Mr. R. A. Pryor, Hatfield, sends us 
the following extract from the Rev. A. l’Esirange’s eduiqri 
of Miss Mitford’s “ Life and Letters" 

Miss Mltford (Letter of October 16, 1829, vol. ii. p, a» 7 ), 
had been dining w company with the late Dr. Routb, president 
of Magdalen College, Oxford, who "had a spaniel of kifig 
Charles s breed, who, losmg his mamma by accident when a pap. 
was brought up by a cat. well, he and his brother, for there 
were two pups, orphans of three days old, were nursed by thlf 
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cat. But yrhat I mention bim to you for is to tell you tlie 
curious account which the doctor, a man of perfect veracity, 
gives of his habits—he is as afraid of rain as bis foster mother, 
will never, if possible to avoid it, set his piw in a wet place ; 
licks hi* feet two or three times a day, for the purpose of washing 
his (ace, which operation he performs in the true cattish position, 
sitting upon his tail; will watch a mouse-hole for hours together , 
and has in short all the ways, manners, habits, and dispositions 
of his wet nurse, the cat. Is not this very singular ? But it’s 
nursling as well as amusing, and opens a new and strange view 
into that mysterious subject, the instincts of animals Mrs 
Routh, and Mrs Blagrove (the mistress of the cat, who was 
present at dinner to-day), confirmed all the facts of the case 
They say that one can hardly imagine how like a cat Romulus 
(the dog's name) is, unless one lived with him " 

The following is from a letter of October so, 1835 — 

“Another characteristic of this hot dry summer (1835) has 
been the manner in which the large humble bees have forced 
open, tom apart the buds of my geraniums ; an operation I 
never saw them perfi rm before 

“ Another novelty of this season has been that the splendid 
new annual, the Salpiqlosm /if/:', has, after the first crop of 
blossoms, produced perfect seel without flower petals, a proof 
(ifany acre needed), that the pi tils which constitute the beauty 
of a flower, are not necessary to its propaguion ” 

We may mention that Mr C H Jeens has a cat and a 
dog, the litter now twenty months old, which, from the 
time the dog was a month old, have been in a relation 
sundar to the cat and the pups in Miss Mitford’s story, 
with a result somewhat similar. When the dog catches 
a mouse he treats it af er the well-knovn manner of cats, 
pawing it, allowing it to run a distance, then pouncing 
upon it, and so on tor many minutes. 


SCIENTIFIC SERIALS 
Tits Monthly Mutounpnal Journal commences with the 
paper on “ a new C allulma , with the results of experiments on 
the Desiccation of Rotifers,’' by Mr I? Divis, which was read 
before the Royal Microscopical Society in April, and tn which 
the author, by means of several carefully performed experiments, 
proves that Rotitern, which survive after being exposed to a 
temperature of 200° K, or m a vacuum for some time, do not gtt 
desiccated, but only covered with an impervious gelatinous cover¬ 
ing which retains a certain amount of moisture m them This 
Mr Slack shows to have tieen pievtously proved. Mr I’arlut 
describes a new form apparently 1 elated to the Rotifcra and the 
Annelida, named by him Aiffhis/mt plumasus, with the oral 
aperture lateral and inferior Dr, Braithwaite describes Sphagnum 
pi'pflli/ntm and S aushm in his paper on Bog Mosses, and Mr F 
Wenham has another valuable papci on “ Binoculars for the 
highest powers ” A new slide for the microscope, designed 



by Mr D S Holman, is desciibed. It is a current cel 
or moist chamber for studying the blood and other organic 
fluids. The accompanying illustration will assist in explaining it. 
Two shallow circular cavities are excavated in a very flat thick 
glass slide, not far from one another. They are united by two 
or three grooves, which sre cut as triangles in order that they 
may be of unequal depth in different parts. When the apparatus 
is to be used, each of the shallow cavities and the intermediate 
grooves are partly filled with the fluid to be examined, after the 
slide has been wanned by the hand, and a glass cover iS’laid ovei 
the whole, which soon becomes fixed from the coollngof the slide 
and the consequent ranficatlon of tho enclosed air. The grooves 
between the cavities form the field for inspection, and any degree 


of movement may be produced in the fluid which they contain 
by approaching the warm finger to the top of one of the cavities, 
as the air inside is thus made to expand and drive some of tlie 
fluid into the other which is not heated. There is scarcely any limit 
to the degree of delicacy of movement which may be attained 
with this instrument, the slightest movement, not sufficient to 
remove a body from the field of vision, being produced without 
difficulty after some practice. 


SOCIETIES AND ACADEMIES 

London 

CbemicalSociety, May 15 —Dr Odlrng, F.R S , president, 
111 the chair -Dr H S. Armstrong delivered a most able and 
comprehensive lecture on “Isomerism,” pointing out that the 
generally received position theory was incompetent to explain 
many reactions which took place in the formation of metamenc 
and isomeric substances. ITe suggested that the investigation 
of (fie thermal properties of compounds would establish facts 
which might ultimately enable us to obtain some insight into the 


Anthropological Institute, May 20—Prof. Busk, F R.= , 
in the chair —A paper was read by Mr. Hyde Clarke on the 
Fgyptian Colony and Language in the Caucasus. Tim was de¬ 
voted to a part of a series of investigations to ascertain the com¬ 
parative chronology of prehistoric races by the correlation of 
comparative philology with the study of physical features, monu¬ 
ments, weapons. Ac It identified the Ude language of the 
C iucasus, that of an expiring population, with the Coptic, and 
still more closely with the Hieroglyphic in minute and numerous 
details of roo’s, grammar, and structure The resemblance of 
the Bayb dialect of Ude with the Bashmune Coptic illustrated 
the differences between Hieroglyphic and Coptic The paper 
then proceeded to point out the conformity of strata m the 
linguistic topography of Caucasia and the Nile regions, partieu- 
laily in the earlier epochs of Agaw and Abkhas, and of Furian 
and Akush. Hence the conclusion was drawn that the sources 
of ligyptian grammar were not m the late Semitic, but in the 
prior epochs, and that Egyptian grammar and civilisation belong 
to a remote period in the annals of civilisation, but still to a re¬ 
latively modern period in the history of man The author, ac¬ 
cepting the history of Herodotus as to the conformity between 
the Colchians of Caucasia and the Egyptians, did not accept his 
tlu oiy that the Colchtans were a colony of I esodites In the 
time of Herodotus and Pindar, the Colchians, now light, were as 
dark as the Egyptians. 

Glasgow 


Geological Society, Aptil 24—Mr John Young, vice- 
president, in tlie chair —Mr David Robeitson, > G S , read 
a note on the “ Precipitation of Clay in Fresh and bea 
Water.” He stated that in making some observations on 
the gradual deposition of particles of clay held in solution 
by water, he found that In fresh water these were held 
suspended for a long time before wholly subsiding, while 
salt water, or a mixture of salt and fresh, became comparatively 
clear in the course of a few hours The results showed that 
water only slightly brackish had a great power in precipitating 
the clay, and from this he concluded that the great bulk of the 
clay earned down in solution by rivers must be deposited before 
it could reach any great distance from the sea shore I his 
might throw some light on the formation of deltas, and on the 
silting up of river courses within the influence of the tides. It 
night mso assist in determining how far the glacial mud, for 


example, could be carried in 


a by tides and currents — 


with Mr. Robertson, “ On the Composition of the Boulder ard 
Laminated bnck Clays of the West of Scotland.” The authois 
stated that their object was to ascertain, if possible, the con¬ 
ditions under which these days had been deposited, and how far 
anypf them were fossihferous. For this purpose they had col¬ 
lected samples of clays from upwards of fifty localities. Thera, 
after being dried, were weighed, and then carefully wasLed. 
The results led them to regard as most probable the in¬ 
clusion that the till or unslratified boulder clay was a deposit 
that had been laid down in water and formed from materials 
which land ice had carried, seawards, the ice extending over 
the submerged tracts now covered by the boulder clay This 
seemed (0 be borne out by the large percentage of fine giacter 
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mud found In all the boulder days, and which they thought 
could not have been retained in the deposit had it been formed 
under a sheet of land ice above sea level, seeing that streams of 
muddy water continually issue from under all existing ice sheets 
The laminated brick clays they viewed as having been formed 
by rewashings out of the boulder day, and from the flow sea¬ 
wards of the muddy water from under the melting ice-sheets 
that bound the shores, the sea, however, being then com¬ 
paratively free of ice In nearly all the brick clays of the mari¬ 
time districts they had found organisms, chiefly marine , bjt a 
few indicated brackish and fresh water conditions Only in one 
or two instances had they found organisms in the boulder clay. 

Berlin 

German Chemical Society, May 12,—President, A. W. 
Hoffmann. C. Engler spoke on the simultaneous action o 
ammonia and phosphoric anhydride on ketones, especially on 
acetophenone, C s H,0 The results are two bodies, NC M H U 
and a hydrocarbon The former crystalline, and a weak base is 
formed according to the formulae, 

aC.II.O + Nil, - 3U.O «= NC m H„ 
aNC, 4 H s , + ,0 = 2NC, 4 H i8 . 

The hydrocarbon simultaneously formed is beautifully crystallised 
tnphenylated benzol, C,H, = C, 4 II,, The reaction 

corresponds therefore to the formation of mesitylme from 
acetone. Phosphoric anhydride and aniline seem to transform 
acetone into a base of the formula Cf I 3 (C — NC„H,) - CH, 
a liquid boiling between 210° - 220° —C Kammelsbcrg has 
investigated a so-called ozone-water, an article of trade, much 
advertised and praised for its medical properties He has found 
no trace of ozone, but a small proportion of chloune m it. 
Pursuing his researches, he found water of ordinary temperatures 
unable to absorb ozone without the application of pressure The 
ozone was produced by Siemen's tube Referring to a popular 
error . he explains what is genei ally considered as the production 
of ozone by mixing potassic permanganate with sulphuric acid, by 
the unavoidable picsenee of potassicperchlorate.—C Scheibler 
referred to a gum, Ci,H, a O„ (isomeric with arabine) whioh he 
found in beetroot, and which is identical with metapeette acid. 
It occurs in two modifications turning the plane of polarisation 
to the right or to the lett. The latter is transfoimcd by sulphu¬ 
ric acid mto “ arabin sugar ” identical with the sugar he ob¬ 
tained by the same process from arabine. Both crystallise In 
identical rhombic prisms, turn the plane of polarisation to the 
right (a- + 116), reduce solutions of copper, and do not 

ferment —N Michaclis has made the interesting discovery that 
a liquid phenylic phosphide u obtained by passing benzole and ter- 
donde of phosphorus through red hot tubes It corresponds 
to the formula, C,H, P, Cl,, and boils at 222° —A Bruckner, 
comparing two various monouttrophenoles, has found erroneousthe 
suppos'd* oi that there are four bodies of this formula, which he 
has reduced to three - N Baumgarten relutes the generally 
adopted opinion that bromine replaces chlorine in chloric acid. 
His experiments corroborate the doubt expressed by J Thom¬ 
son, and founded on his thermochemical researches —C bchor- 
iemmer continued his valuable communications on hcphylic acids 
and alcohols as derived from hep'an and from renenthol— 
V. Meyer recommends, for analysing commercial cldonsl, to 
heat it wuh a certain quantity of potassa of known strength, 
and to determine volumetncally the quantity of potassa that 
remained uncombined with formic acid. 


paper on isomeric and allotropic transformations was then read, 
and also one on a memoir on the proximate analysis of rocks, 
&c., by M Fouqud —On the water supply of Versailles during 
the first half of 1873, by M. E. Decatsne.—On the algebraic 
representation of bright lines m space, by Mr, W. Spottiswoode. 
—On the regulation of compasses, by M. Caspxri.—On an 
electro-diapason of continuous,ynovement, by M. E. Mercadier 
—An answer to an observation of M. Raynaud on the conditions of 
maximum resistance in galvanometers, by M, Th du Moncel.— 
Observations on the notes of MM. du Moncel and Thenard on 
the decomposition of carbonic anhydride by the silent electric 
discharge, by M G Jean.—Observations on a paper by M. 
du Moncel on the condensed induction spark, by M. Houzeau. 
—On the action of sulphur on arsenic, by M. Angdlis.—On the 
action of gaseous hydochlonc acid on the compound ammonias, 
by M Ch Lauth.—On a modification of the optical sacchari- 
meler, by M Prazmowski —On the action of the dissolved 
oxygen of water on reducing agents, by MM Schutzenbeiger 
and Kisler.—A new classification of the fresh-water algae of the 
genus Batrachosptrmttm , by M Siroclot.—On spring and winter 
frosts, by M Martha-Beker 


DIARY 

THURSDAY, May 33. 

;arias, at B 30.—Miscellaneous Antiquities. 
in, at j — Light Prof iyndall 
J-RIDA Y. May 33 

n, at 9 —Spectra of Polarised Light Mr Spotuswoode. 
iation — Excursion to Eastbourne and St Leonards 


Geoghaphilal Sons- 


MONDAY, May 36 


Deserts of Leu 


ruTiON, at 3 Archeology of Rome j H Parker 
WKDNRSD 4 Y, May 38 

kts, at 8 

SOCIETY, at 8 —On the Glaciation of the Northom part or the 
ct J Clifton Ward —Alluvial and Lacustrine Depoots and 
lords of the Upper Lulus Basin Frederic Drew—On tho 
probable Origin of the superficial Deposits m the Valleys and 
' -Iitral Persia W 1 Stanford -On the Cephalopoda Bed 
Sands of "--- - - 1 - 1 - 


PAMPHLETS RECEIVED 

English —The Method of Quantitative Induction in Physical : 

' ' ”. u - 1 *• -ays diavvn up for the Official Record of 

18/3-3. 1 On Preserved Meats 2 On__ 

1, Melbourne —Solar Radiation an Account of 
tne experiments macre at narpeoden, Herts, by the Rev F W. Stow, M A 
—Report of the Entomological Society of Ontario, 187a—The Geological 
Survey of Canada, keport of Progress for 1871-3.—! he Fourth Annual 
Report of the State Board of Health of Massachusetts, January, 1873 — 
Journal of the Royal Agricultural Society of England, Pt t, No 17, Vol x 
(Murray)—Local Biology Rev L Blonrheld (Bath)—Report of the Com¬ 
mittee on the Treatment and Utilisation of Sewage, 1871 (Taylor and 
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Paris 

Academy of Sciences, May 12.—M de Quarterages, preit- 
dent, in the chair —The following papers were read — On (he 
portative force of magnets, by M. Jamfn The author thus de¬ 
nominates the carrying power of magnets. He exhibited two : 
an ordinary one weighing 6 and carrying 80 kilos, and one made 
on his principle, weighing 600 grammes and carrying 500 kilos } 

S per described their construction.—On the causes which 
x the tumefaction of obsidian at a high temperature, by 
Boussingauld and Damour.—New researches on aldol, by 
M. Ad. Wurtz The author thus names a condensed aldehyde 
partaking of the properties of that body and of an alcohoL— 
Hydrologic studies of the Seine, by M. Belgrand —The Academy 
then proceeded to elect a member of the physical section in 
the place of the late M. Jiabir.et, M P Desams obtained 
32 , M. Comu, 13, M. Le Ronx, 7; and MM, Bourget, Gau- 
gain, and Lucas 1 vote each. M. Desams was therefore declared 
duly elected.—A report on MM. Troost and HautefeutUe’s 


Forbes and Tyndall —Prof T H Huxley, F R.S . ... 

Forbes and Agassiz —Prof G Forbes . . . . . 

Perception and Instinct m the Lower Animals —A R Wallace, 

The Origin of Volcanic Products—Prof T Starry Hunt * " . 

Kinetic Theory of Gases—J Gutheib. 

Kerguelen Cabbage.—J R Jovbj , .. . . 

Yorkshire Terrier btory . .. 

Bichromate Photographs. By H Baden Pritchard .... 
On the Method or Collecting and Preserving Entomosthaca 
and other Mickozoa By G S Brady (With Diagram) 

On the Origin and Metamorphoses of Insects, IV. By Sir John 
Lubbock, Bart, M P, F R S (lYitk Jliurtrtttmt ) . . . . 

Extirpation by Collectors op Rare Plants and Animals. By 
' Dr. G.Guliivee, FRS . . . 

A French Physical Society. By M. Cornu . . 

Notes .... . 

Comparison of the Sikctra op tiie Limb and the Centre op the 

Sun DyC b Hastings (With Jltustratwn) . 

The Instin. t Question . . . 

ScisNTiric Serials (iVitA lUuitratwn) . 

Societies and Academies. 

Pamphlets Received . . . . .... 
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THE ZOOLOGICAL STATION AT NAPLES 

R OME was not built in a day, says the proverb,— 
and so fat, at least, the Zoological .Station re¬ 
sembles the Eternal City,—for it is not yet quite finished 
The difficulties have been sufficient to explain this del ay 
The complexity of a building of this kind, which had to 
combine so many technical arrangements with scientific 
requirements without neglecting beauty of appearance and 
the comfort of a dwelling-house for the principal, assis 
tant natuiahsts, and other officials, will easily be con¬ 
ceived by those who have ever attempted to entry out 
the plan of an establishment sm /'emus Add to this, 
that the dimensions of the building were limited before a 
stone was laid, that the sums allotted for the construction 
were by no means unlimited, that all had to be done in 
so difficult a place as Naples, by a foreigner who ncvei 
had expenence in practical pursuits of this intricate 
nature, but is a natuialist, and not a business man. 

At the same time, one must not believe that this 
delay has been altogether a misfortune though the 
Zoological Station had to pass through more than one 
“crisis,” it has been paiticuiarly lucky dangeious as 
the aspect of all these critical situations seemed, never¬ 
theless it has always escaped, and now finds itself 
in better circumstances than it would have be-m with¬ 
out them This seems principally due to the fact 
that in struggling against difficulties and enemies, one is 
forced to strengdien and augment one’s auxihuiy troop j, 
and thus the army of suppoiters gets greater and greater, 
and triumph is moie easily secured than before 
As the outlay had been considerably increased in con¬ 
sequence of greater dimensions, and some internal ar¬ 
rangements, it became necessary to find additional funds 
I am happy to say, that on my application, the German 
Empire, after having consulted the Berlin Academy 
of Sciences, consented to contribute 1,500/ The 
Italian Government likewise promised, on my personal 
application to the Minister of Finances, Dr. Sella, to 
remit the not unimportant sums that had to ba paid as 
duties on the importation of the machinery and the great 
glasses. 

On the other hand, I formed a new scheme for keeping 
up the establishment. .Some of the readers of NAtURfc 
may remember, perhaps, that the whole place was founded 
upon the income of the Aquarium, which is combined with 
the Zoological Station. The bulk of the capital being 
augmented, and the whole establishment m all its parts 
increased, the sums necessary for supporting it likewise 
must increase Instead of ten places to be given to 
foreign naturalists, who come to work in the Zoological | 
Station, there are now twenty. The number of officials, 
scientific and unscientific, will increase at the same rate, 
and everything else, too. Desirable as such an event 
must be for science’ [sake, much as it would increase 
the importance of the new Institution, there can be no 
doubt that it would also greatly increase its annual 
wants. 

I pursued, therefore, as much as I could, the plan for 
letting the tables in the laboratories,—a plan which has 
No. 187 —Vol vm. 


been spoken of in Naiure (vol. vi p 362). I ani happy 
to say that at present Italy as well as Prussia has con¬ 
sented to hire ea h two tables. Bavaria, too, is likely to 
take one table, and fuithei applic itions have been nude 
to Saxony, to Baden, and some other places, which at 
present cannot be indicated, as negociations are still 
impending. 

I'he Library of the Station has made very important 
progress. The Zoologic il Society of London has gene¬ 
rously granted the complete set of their Proceedings ; the 
British Association the complete set of their Transactions. 
Dr Rngelmann, the Leipzig publisher, has again made a 
splendid gift of all that he has published sin.e 1870 , Viet 
and Co , of L-ipzig, hive given the cigh' 11st volumes of 
the Arcluv fur Antitom - in / PAvsto/oi’it I- riedlander, 
of Berlin, has sent some of his most valuable books , 
and single natuiahsts cmuantly sen 1 in their publi- 
• ations Ihe Catalogue of the whole Library will 
soon appear, and be delivered to the scientific public 
as Appendix to the /titu/ihft fin ion u usih 'fttictu 
Zoology 

The Station his ahead)- mile its piesence felt in the 
world of Zoologv, by sending to UmveisitiCi and habo 
ratorics coUeetiois of Medilcuan'an animal, V/h.it 
makes this especially valuable is, thit by the careful wav 
in which the required specimens have been prepared and 
pieserved, they arc always capable of being dissected and 
c \en studied in a histological way, which seldom is the case 
with museum specimens Thus the Universities of Mar- 
buig, Gottingen, Munich, Strisburg, Jena, .and others, 
have received such collections as were asked for by the 
Professors of Zoology, be .ides tlm, the zoologists that 
passed during the last winter to Naples or Messina, have 
been always assisted by the scientific stalf of the Station 

We have also succeeded in sending animals ahve to 
distant places Thus it has become very generally known 
that a small parcel containing some specimens of Am- 
phioxus has been received as a charged letter in the 
Crystal Palace Aquarium, and I hsai from Mt Lloyd 
that the small animals are still alive We succeeded also 
in sending some laigc crabs over by steamer 

It is my intention to develop as much as may be this de¬ 
partment of the activity of the Station, and I take this 
opportunity of stating that the Station wul send Meditci- 
1 mean animals of evuy kind and in ail) state ol pic- 
p-.ration to those who make application lor them Ihe 
charges will be as moderate as possible, always in accord¬ 
ance with the self-supporting prihuple, 50 as to en ible 
every part of the establishment to provide fot its own 
wants. Anion Dohrn 

Naples, May 8 


GAIN)IN’S “ WORLD OF ATOMS ” 
L'Ahhitectiue ill, Monti (/is A/onus, divotiant It 
structure ths compost t, At tout/m > it Lur imtalloginu 
Par Marc-Antome Gaudin (Paris Gauthier-Villars, 
•»73) 

T is now more than forty years since Ampfere, in his 
lectures at the College do France, was discussing 
the evidence in favour of the existence of atoms, and the 
difficulties of any scientific investigation of their properties 
and relations. M. Gaudin, one of his hearers, was struck, 
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as he tells us, with the importance of this investigation, 
and then and there devoted the efforts of his whole life 
to carry it out. Accordingly, in 1832 he presented a very 
extensive work to the Academy of Sciences, a report on 
which, by MM. Gay-Lussac and Becquerel, is annexed to 
the volume before us 

The ideas developed in this work were derived from 
two sources—crystallography and chemistry. Hauy had 
endeavoured to explain the regularity of the forms of 
crystals by regarding them as built up of molecules, the 
form of each molecule being similai tothatof the simplest 
solid which can be obtained fiom the ciystal by cleavage 
The absolute size of these integrant molecules, as they 
were'called, was left, of course, indeterminate 

Wollaston preferred to regard the arrangement of the 
ultimate molecules in a ciystal as resulting, not from 
their accurately fitting one another as bricks do m a 
wall, but trom then tendency to crowd together into the 
smallest possible volume as peas do in a bag. The form of 
the molecules, according to Wollaston, was not polygonal, 
but spherical or ellipsoidal 

At this point AtnpOre took up the theory His atoms 
were no longer cither closely fitted together, or even 
touching one another at isolated points, but were main¬ 
tained by attiactive and lepnlsivc forces at distances 
exceedingly great compaicdwith their own dimensions 
The forms of the atoms themselves were thcrefoie no 
longer considered as of any importance , the molecules, 
formed of groups of these atoms, weie represented 
m diagrams as systems of points , and the explanation of 
the geometrical properties of the substance in the crys¬ 
talline form was sought in the geometrical arrangement 
of these atoms. 

The proportions m which the atoms of dillerent kinds 
were to be represented in the molecules were determined 
in accordance with the atomic theory of i hemistry, esta¬ 
blished by Dalton, and the absolute number of such 
atoms in the molecule was arranged so as to satisfy the 
law of gases, recently discovered by Gay Lussac, which 
asserts that the mass of every gaseous molecule is pro¬ 
portional to the specific gravity of the gas at the standard 
pressure and temperature 

The theory’ of M. Gaudm maybe regarded as founded 
upon that of Ampere, with certain modifications Instead 
of assuming with Ampfcre, that when two molecules com¬ 
bine, the form of the compound molecule is the resultant 
of the forms of its components, he supposes that the atoms 
of the combining molecules arc all thrown into a common 
stock, to be arranged, according to some principle of 
equilibrium or of symmetry, in a form having no neces¬ 
sary relation to the forms of the combining molecules. 

In the work before us M. Gaudin gives us, as the 
result of his long-continued meditation on compound mole¬ 
cules, actual diagrams of their supposed foims, showing 
not only their outward shape, but the auangement of the 
molecules m each of the layers m which they are dis¬ 
posed The ingenuity with which he has arranged in a 
symmetrical manner groups sometimes amounting to 
279 atoms must be seen in order to be appreciated. But 
the merit of these arrangements as an explanation of 
facts must be tested, first by a careful comparison of 
those forms whose chemical relations are similar, and then 
by a comparison of each diagram with the crystallo¬ 


graphic properties of the substance which it is supposed 
to represent, The author has, to the best of his ability, 
applied both these tests, and we shall not here pro¬ 
nounce sentence upon the result of such an examina¬ 
tion. 

We may remark, however, that M Gaudin began his 
labours forty years ago, using the methods of investiga¬ 
tion which wc have briefly described. Since that time 
he has been patiently arranging his atoms by rows and 
groups, and representing them in models by means of 
pearls of various hues He has shown no symptom of 
being attracted towards any of those newer paths which 
Joule, Clausius, and others have opened up into the 
higher icgions of kinetic moleculir science. Indeed we 
not only find no mention of the names of any of these 
men, but we look in vain foi any indication of a desire to 
pass beyond meie geometrical arrangements of atoms, 
and to inquire into the foiccs with which they act on 
each other or the motions with which they aic agitated. 
There is a chaptei, indeed, entitled “ Ildmicdrie et pou- 
voir lotatoire," but though there is son cthing about 
hemihcdiy, there is nothing there at all about the power 
of rotating the plane of polarisation of light The only 
p.ece of dynamics in the book is the theory of capillary 
phenomena at p 197, about which the less we say the 
bettu 

M Gaudm is favourablv known to science as an adept 
in the management of the Mow-pipc He has melted the 
most rcfiactory bodies, and compounded the oriental ruby 
from its elements lie has not only established the 
chemical formula of silica and modelled its molccu’e, but 
he has fused quartz into beads, and drawn it into threads 
like spun glass 

Ills experimental researches have displayed great in¬ 
genuity and manipulative skill, but have often been 
brought to an untimely end for want of funds to carry 
them on In Ins theoictical speculations he has been 
guided by geometry alone, without the powerful if not 
absolutely necessary aid of dynamics , and in the great 
work of his life he has met with very little encouragement, 
and has been sustained only by his conviction of the 
scientific value of the treasure of which he is in search. 

OUR HOOK SHELF 

A Manual of l'hotoyaphy By George Dawson, M A. 

Eighth edition (J. and A Churchill.) 

Tut new edition of this excellent manual of photography, 
which is founded on and incorporates as much of Hard¬ 
wick’s “ Photographic Chemistry ” as is valuable in the 
present further advanced stage of the art, retains its 
position as the best work on the subject for amateurs, as 
well as professionals. The many new methods and 
materials which are so frequently being introduced, make 
it essential that any book professing to keep up to the 
times must be frequently revised, and Dr. Dawson has in 
this work presented the subject m its most advanced posi¬ 
tion. The earlier chapters, after giving a short sketch of 
the history of photography, enter into a description of the 
most important experiments, the expansion of which make 
up the subject itself This is followed by a review of 
the various lenses required for the many different purposes 
to which photography is applied, and their peculiarities 
are rendered more evident by the introduction of very 
clear diagrams of them in section. After a full descrip¬ 
tion of the various points connected with the wet-plate 
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collodion process, considerable space is devoted to the 
more modem subject of dry-plate photography. The 
many precautions necessary in the employment of the 
collodio-bromide negative process, as introduced by 
Messrs. Sayce and Holton, and improved by Mr Carey 
Lea and Colonel Wortley, are fully entered into , and the 
very rapid method introduced by the latter gentleman, in 
which the collodion is saturated with nitrate of silver, is 
given with some very recent formulae The subject of 
printing in pigments, so important in the present day, 
which “ doubtless would become universal were the pro¬ 
cesses unfettered by patents,” is fully described, with the 
difficulties attending the “ double transfer ” of the gelatin 
film. Following the details of photolithography, photo¬ 
zincography is that of collotype printing, which has 
become so prominent of late A vocabulary of chemicals 
ends this valuable and suggestive work, of which, from 
want of space, we have had to omit the mention of many 


LETTERS TO THE EDITOR 
[ 7 he Editor does not hold himself responsible for opinions express! d 
by his corespondents. No notice is taken of anonymms 
communications. ] 

Science at Cambridge 

Thi RE are some points m two articles which have lately ap¬ 
peared in jour periodical upon which I should like to make a few 
remark- First, however, allow me to congratulate the aulhoi 
upon having deprived the opuonents of “Science” of a time- 
honoured monopoly For a certain quiet insolence of conscious 
superiority and an inability to see more than one aide of a quts 
turn, his articles equal any diatribes that 1 have heard or read 
from the most intolerant supporter of “ the old ecclesiasticism 
and false culture ” 

Let that pass, howeiei, and let us proceed to examine one or 
two statements in detail “ Science is all but dead in tngland, 

. perhaps deadest of all at our Universities” Now on 
reading the word science, one has always to ask what a wntet 
means, amf the piobalulity is that he means what is commonly 
called natural science, oui writer, however, kindly gives us a 
definition—“ that searching after new knowledge which is its 

Most certainly the 11101 e eminent among our Professors and 
resident Fellows (and some of them aie known even in tier- 
many) cannot be said to have followed learning for any other 
reward , or if so they have taken their pigs to a very poor 
market He will, perhaps, say that they have fellowships and 
professorships Yes, the aggregate value of which will vary 
from probably six lo nine hundred a year, coupled, in some 
cases, with conditions which seriously dimmish their value Is 
this so great a prize ? 

Again, we are represented as encouraging by prize fellow¬ 
ships and “ that kind ofliberal education which softens the cha¬ 
racter and prevents it being strong ” I hardly know what the 
writer means ; however, the following are the studies which we 
do endeavour to encourage — 

(I ) Mathematics —Does the writer seriously mean to apply 
his remark to this study ? If so, I can only say that to those 
who can appieciate sound and unsound reasontng, there is a 
marvellous diffeience between the work of (say) such a geologist 
as the late Prof Sedgwick, trained in the school of mathe¬ 
matics, and not a few, whom it would be offensive to name, who 
have never had that advantage. 

(2 ) Language —Perhaps in comparison with looking at mites 
in a microscope, or analysing some very rare but useless mineral, 
the attempt to enter into communion with the thought of the 
master-minds of our race in the past time is a contemptible 
pursuit j but though with a great regard for both the above 

r irsuits myself, and with no pretension to refined scholarship, 
cannot—and hope but few can—agree with this opinion. 

(3 ) The moral sciences.—If this is meant, I give the writer 
over to the tender mercies of the philosopher, who, I flunk, will 
be able to give an account of lum so also as regards legal 
studies. 

(4.) Natural Sciences —These are encouraged in precisely the 
same way as the others (in the case of most colleges). Is this 
then culture which produces effeminacy ? 


But perhaps the writer will say that only classics amt mathe¬ 
matics arc encouraged. To this I reply that the other studies 
arc of recent growth in the Umvei-ily—I admit that they ought 
to have taken root long ago—that however is not our cube's 
charge—he is dealing with the pit sent—and I have no Imita¬ 
tion in affirming that in all the important colleges the students of 
natural science have just as good a chance of honour and rewards 
as those of other branches of learning The number of rewards 
that have been given is small, because the number of really first- 
class students has hitherto been small The number of 
students (and their quality) increases year by year. I have no 
fear that as a rule they will meet with their deserts 

Or does the writer mean to say that our fault is teaching and 
examining, that wc ought to open laboratories (for notwith¬ 
standing Ins definition, I think his science means only one thing) 
anil simply exercise a general superintendence over students? 
After an experience o( some years I can only say that though 1 
do not worship either lectures oi examinations (especially the 
latlei), with a Wind “ idolntiy,” I believe without them the 
majority of young students arc very apt to become slipshod and 
slovenly m their woik 

But the trumpet’s sound is so uncertain that I know not 
exactly what the writer does mean I have read over and over 
n am his teitnim find (p 41), m supporting which he confesses 
h*. is with a select few- doubtless the salt of the earth—and I 
still am doubtful They be very “brave words"—but “to 
make the Umveisity 1 place rvhere anyone and everyone may 
be trained for any and every respectable path of li'c,” is just 
tin aim of every change that Ins been made since I have known 
the place Our students—of subjects not classical -certainly 
incicasc ycailj, and I hate not heard of any marked deportation 
to the Llysian helds of either Manchester, London, Newcastle, 
01 Herman) Neither have I found tint such “master minds 
nl the age ” as arc witlnn our walls (and I think, subject to the 
! writer’s approval there are some) inaccessible to students 
I In conclusion 1 must state 111 self-dclence that 1 am not usually 
I considered a conservative I have done all that was in my 
| power to help the cause of University Reform, and especially 
of Natural Science But much as I delight in the latter I de¬ 
cline to regard it as the only culture, the only training worthy of 
inspect I trust to live to sec jet gieater changes ihese how • 
ever will not be obtained by vague declamations or reckless 
ai cusations—such as “long years of misrule have left suckeis of 
jobbery, like bind-weed in an old garden, winch come up re¬ 
in shed with every stirring of the soil ” Aftei twelve years of 
auivc life 111 the University—and often failing to obtain what I 
wanted—I unhesitatingly assert that there is no place wheie 
there is so little jobbery, or where the motives that actuate men, 
creii if mistaken, aie so generally pure as here. There are 
jobs everywheie now and then, even in setentihe societies or 
cotciics 

There are indeed difficulties in the way ofiefortn, but the writer 
of the articles, I veuture to think, has not hit the nail on the 
head May I, before ending this long letter, in a few words 
indicate one or two—l The workers in the University should 
govern it. At present a body called the Senate, consisting 
chiefly of non-residents, has the final decision of everything 
Throw all the power into the hands of the working bees, and we 
will reform ourselves fast enough 3 The waste of money in 
non resident fellowships There are very few here who would 
ddend the present system, but we have no power to change it 
ourselves 3 The poverty of the Universities To relieve this 
we must have power given to colleges to alter their statutes, and 
so long as the University is governed by the Senate, we in the 
colleges do not care to put beyond our control funds which 
might then even be applied to political or theological squabbles. 

\ An improvement ol the Professorial System—more teachers 
and rather less routine work, with greater unity of action between 
the former Give us powers, and we will soon settle that We 
are bound, like the Jews, “by a chain of ordinances,” and till 
that is broken cannot help ourselves T. G Bonnfy 

St John’s College, Cambridge 


Arctic Exploration 

The news of Mr Hall’s Arctic Lxph lation is important from 
two points of view, and I shall be obliged if you will allow me 
the space to point out the lessons to be derived from it, and the 
way in which the new facts strengthen the arguments for Polai 
exploration. 
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But first it lx most important that the attempt of the linns to 
injure the cause of Arctic discovery, m an article published last 
Saturday (May 24), should lie examined, for if all the aigu- 
ments of the enemies of knowledge are summed up in that 
article, they arc weak indeed such as they arc, the'e irguments 
are propped up by three mconcrt statements which must, in the 
first place, be knocked away. bust it is alleged that “men of 
science cannot tell us what me the pioblems they hope to dear 
up ” by Arctic discovery This assertion is disproved by the 
documents published by the linns itself on December 16, m 
which the objects of Arctic explication arc clearly and distinctly 
enumerated That this enumeration may be, and should be 
made moie exhaustive, you pointed out at the time, and 
your suggestions have been adopted But the objects are clear 
enough, and have been clearly stated Bneily they arc the in¬ 
vestigation of the geography, hydrography, geology, meteoro¬ 
logy, fauna, flora, and ethnology of an unknown area covering 
several million square miles of the earth’s smface Secondly, the 
Times alleges that Antic Fxplorers “made little or the dangers 
of the proposed expedition” This is a mistake Aictic Ex¬ 
plorers have done nothing of the kind They are perfectly 
aware of the extent and scope of the dangers, and how they can 
be reduced to a minimum, and they have furnished the Govern¬ 
ment with the results of then experience Thirdly, it is asseited 
by the In,us that geographers “confidently cited the pi 
close of Mr Hall's Expedition as a conclusive r ‘ ' ‘ 

from” Tins also is incoricct Mr Hall’ . .. 

simply mentioned in thur address, without any comment, and 
no argument wh itcvei w is denied from it, fur the leiy good 
reason that Us history was then unknown Very strong argu¬ 
ments, howevo, will now be based upon the facts stated by the 
boat’s crew of the Polans 

1 hese erroneous statements being refuted, the whole aigu- 
mint in the limn article, lulls to piects Iheri inn mis a 
highly colomid version of the stoiy told by the boa's new of 
the I'olam, garnished wnh sensationd sru .nces, m wliuli the 
following ar; cximplt > -'/>,«/>•, u a hi,mind ./,„ //, 
dojs the slatitio Ot this phantom ship" 1 ,. mo,ally 

justifn t m npostmt human hur;s to tin slow torn ,,. 0/ a ,1,/a/y 
death by Jamun 01 by told and the like , the moial hung, that 
because tin suiter 111 the /’win has imagined some funcilul night- 
maie, therefore no Englishman is again to venture into the 
Arctic Regions 

1 .. _ n to the plain facts. The J’olans is a vessel wholly 

' vvigation , slip was commanded by - 1 - '- 


to be aiguea 


unsuited for ic 


the truth They have brought back a multitude of important 
facts in all branches of science, and priceless collections. To 
them is due the lucrative whale and seal-fisheries, great stores of 
knowledge, the materials for such papers as that by Dr Hooker 
on the Antic flora, and for many otheis of similar value 

The news brought by the boat's crew^of the J'o/ans, if at nil 
accumte’ is very important It proves that even such a vessel ns 
the J'o/ans may advance up ,‘smith Sound, in one season, to 
? z ”, 11 ls sla,e<1 > also - tlut at . or near this point, the land, 

both of Gicuiland and Gnnnell Land, was still Lending north¬ 
ward I'rom such a point, an extended party, villi depot 
parties, organised cn McChntoik’s principles of sledge 
travelling, could reach the North Bole and return to lh L ship 
Another important fact is that the J'o/ans was beset 111 So" 2' N 
and drifted out into Baffin's Bay This shows that there is not 
a constant block ol ice in the strait, but that the flees drift down 
with the ounent, leaving, as a consequence, an occasional 
navigable lane between the drifting ice and the land floe 
These Tacts arc most satisfactory, and increase the prospect of 
a succc-dul exploration of the unknown region by way of Smith 
.Sound l think that you have alrc idy announced the nomi¬ 
nation of an Arctic Committee by tbe Council of the Royal 
Society, to confer with the Committee of the Geographical 
Society , and we may Duly anticipate that when tilde bodies 
again bring the subject to the attention of Her Majesty’s Govern- 
ment this summer, the case, both as regards the important objects 
to be attained by Aictic exploiation, and the measures to be 
adopted, wilt he mateiially strengthened 
London, May 27 ( 1 t.MENls R Markham 

Late of If M S A install,, in the Arctic 
Expedition of 1850 51 

Forbes and Tyndall 

ran. III xi 1 v is at a loss " to discover any excuse for the 
le.m« V hlVni ' 1 W W 38G-7 ot the “Life and 

i I f 1 I J !“*T al 1,orl «V a Utter, wnh an extract 
n! ,o ' 1 \- he h M <,s . hw ,° An lcllLI m ^ number of 
because a siiflicienMca" 118 ' *1 Ct "- 1 ' excusc n= “ 11,6 offered, 
The dive" ”' len 


mdiscqil 


passed safely thr 


Lit and not uudti piopcr control 
igh Baffin’s Bay and fai up Smith 
made jouincys to 

' Billin’sliay 


Yet she pa«... -„ ... 

Sound, where at least two e\|>lonng parti 

the north , she wintered, mid was dnficil , _ __ 

last summer, where part of the crew descried with all the boats. 
But she had plenty of piosisions, could easily winter in Whale 
or Wolstenliolme Sounds, when iherc are fi.end,y Esquimaux, 
could construct a boat if necessary, and a flci t of whalers will be 
in the “ North Water,” ready to g.ve a'swance, this summer 
Obviously the blame of any disasleix tint may have befallen her 
cannot be imputed to the Arctic Regions Undei the circum¬ 
stances, she would have been leaky, her cicw would have been 
mutinous, mid she would have lost her boats many other climate 
These events aie due to the way in which the expedition was 
organised, not to the temperature 

An English Arctic 1xpedition, consisting of two vessels 
adapted for ice navigation with a jacked crew under naval 
discipline, and commanded by an expeimnced seaman, will 
run no such risks One vessel, as a depot, could be stationed 
near the entrance of Smith Sound, white the other pressed to 
the north, so that, in the improbable event of the advanced 
ship being lost, her crew could rctieat to the consort Tbe 
dangers of Aictic exploration me involved in the travelling and 
boat-work, and in exposure to frost-bites and ovir-fatigue. 
They are not such as Enghsnmcn may not fiecly and prudently 
encounter in the cause of science and discovery They are such 
as our ancestors were eager and anxious to meet and overcome, 
and as their descendants, in sjnte of the 7nun, intend to en¬ 
counter again and again. They apply to individuals, not to the 
expedition as a body, and have been reduced to n minimum by 
modem science and experience. r l he donate is the healthiest in i 
the world, the scenery enchanting, the work most interesting 
and fruitful The 7 ivies alleges that former Arctic expedition* 


Ofik, r ; ' Iie glaciel <l“«tion, and the decision 

ot he Council of the lxoyal Society regarding the t oploy Medal 
in the autumn of 1859, are matters well known to all who take 
«!««*«» lI \ fcUta objects home further light has Ixen thrown 
upon the history of the latter tiansacUon by the recent letter of 
I’rof Huxley Neither into the overt facts, nor into their sec.et 
springs, wax it my duty as a luogtaphcr to enter Hutu was 
my duly toiecoidtlK impression made on Forties's mind by the 
treatment he then received. Tins I did, not by " deliberately 
nW.s S “P re . , 7 on! ’ out o f “ private letter,” as 11 of HuxleJ 
Liw t' °, t , hy giving, without note 01 comment, nearly the 
A \Vills 11 W,1 “ Cn by i ' orbes at lhe tim <- ‘0 1m friend Mr. 

hale 4 w ° r n h] ^ i0 ll ' e ( cw lines 0n 1,113 sul.iect which 
have been allowed to appear, I’rof Huxley may rather appie- 
ernte the usci vc which has passed over to lightly a transaction m 
which the late 1 rincipal Forbes felt that he was deeply wronged 
But il was the desire of the biographers to exclude, as much as 
ptwsible all controversial matters, not from any doubt as to the 
justice ot Forbes s claims as a glacier discoverer, but 111 order, as 
Jfi as kc, to avoid strife If they have not succeeded m 
as lh , cy wli,be<1 ' ttlihunot been their 
' , W,le “ th , e , booa was almost through the press, they found 
themselves, by he ^appearance of Prof. Tyndall’s work on the 
orminT,nl er ’ “ n3t,a, ? ed t0 de P a « somewhaL from their 
original intention, and to include two statements which Forties 
had written on the subject of his glaciei discovery, and which arc 
now to be found in Appendix A and Appendix Ji of his “Life ” 
These contain the gist of the whole question, as far as Forbci was 
concerned Neither the one nor the other has ever yet been refute d 
in any point* If Pi of Huxley desires to justify the action of himself 
and others who opposed Forbes m 1869-and to deal with the 
question m the only way in which the world is at all concerned 
^ i y 1 <hs P rove ,he falts »nd refute the state- 
r ’n V hCSe lW ° a RP elldlces - If he succeeds m 

this attempt, he will have removed the grounds on which Forbes 
rested his claims to be held as a glacier discoverer. Till this 
lias been done, to discuss merely incidental personal allusions is 


to miss the point, and to evade die m 
Houston House, Linlithgowshire, May 26 


J. C. Shairp 
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Clerk-Maxwell’s Kinetic Theory of Gases 
Your correspondent, Mr Guthrie, has pointed out an, at fir.t 
sight, very obvious and very serious objection to my kinetic 
theory of a vertical column of gas According to that theory, a 
vertical column of gas acted on by gravity v ould be in thermal 
equilibrium if it were at a uniform temperatuie throughout, that 
is to say, if the mean energy of the molecules were the same at 
all heights Hut if this woe the case the molecules in their free 
paths would be gaming energy if descending, and losing eneigy 
if ascending Hence, Mi Guthrie argues, at any hou/ontal sec¬ 
tion of the column a descending molecule would carry more 
energy down with it thin rn ascending molecule would bring up, 
and since as many molecules descend as ascend through the sec 
turn, there would on the whole be a transfer of eneigy, that is, 
of heat, downwards, and this would be the ense unless tin 
eneigy were so distubuted that a molecule in any part of its 
course finds itself, on an average, among molecules of the same 
energy as its own An aigumentof the same hind, which oeemred 
to me in 1806, neaily upset ray belief in calculation, and it was 
some time before T discovered the weak point in it 
'ihe aigument assumes that, of the molecules which have 
encounters m a given stratum, those projected upwards have the 

ever, is not the case, for since the density is greater below than 
above, a greater number of molecules 1 omc from below than from 
above to strik- those in the stratum, and thereforeagreaternumber 
are piojected flora thestritumdownwaids than upward- Hence 
since the total momentum of the molecules timporanly occupying 
the stratum lemams zero (because, as a whole, it is at rest), the 
smaller number of molecules projected upwards must have a 
greater initial velocity than the larger number projected down 
wards This much we may gather from general reasoning It 
is not quite so easy, without calculation, to show that this differ¬ 
ence lictwen the molecules projected upwards and downwards 
from the same stratum exactly counteracts the tendency to a 
downward transmission of energy pom cd out by Mr Guthrie 
The difficulty lies chiefly m foinung exact expressions foi the 
stateoftliemoleculcs which instantaneously occupy agtven stratum 
m terms of their state when projected from the various strata in 
which they had their last encounters In my paper in the 
r/it/o’of/tnal /> alumhou c, for 1867, on the “Dynamical Theoiy 
of Gases,” I have entirely avoided these difficulties by expressing 
everything in teims of what passes through the boundary of an 
clement, and what exists or takes place inside it Ity this 
method, which I have lately carefully verified and considerably 
simplified, Mr Guthrie’s argument is passed by without ever 
becoming visible It is well, however, that he his directed 
attention to it, ami challenged the defenders of the kinetic 
theory to clear up their ideas of the result of those encountcis 
which take place in a given stratum J. Cm rk Maui lll 


Additional Remarks on Abtogenesis 
St Nt F my communication in Naturf, March 20, a fuithcr 
investigation of the subject has shown me that the experiments 
there recoided do not yet fully prove the reality of abiogtmesis 
My argumentation based on those e\j enments is liable to the 
following objection — 

The principal experiment (water, potassium nitrate, magne¬ 
sium-sulphate, calcium phosphate, glui ose, and peptone) is 
conducted In a neutral solution In the control experiments 
neutral ammonium-tartrate is used as nutritious substance for the 
supposed germs But this salt disassociate! by boiling, loses 
ammonia, and the reaction becomes atui When, therefore. 
Bacteria appear m the principal expenment and not in the con 
trol experiments, this result can be explained by admitting that 
the germs resist a temperatuie of 100” in a neutral liquid, but 
are killed by the same temperatutc in mi add solution This 
explanation agrees very satisfactorily with the fact proved by 
Tasteur, that an acid reaction is much more deleterious to living 
germs than a neutral reaction at the same temperature 

This objection is very rational, but it does not throw over my 
conclusion respecting the reality of ablogenesis, for the following 
reasons •— 

It is now obvious that in the control-experiments ammonium- 
tartrate cannot be used, a nitrogenous body must be sought, 
not too complex, that remains neutral by too 0 . For this end 
I have found urea to answer well. Pure urea is perfectly fit to 
fitrauh nitrogen to the Bacteria, but not to furnish them their 
carbon. Bacteria sown in a solution of urea and mineral salts dq 
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not develop themselves, but when sugar is added Ihcir growth 
goes forth rapidly The following solution —ioo c c water, 
o 2 grins potassium-nitrate, o 2 grms magnesium-sulphate, o 04 
<>rms calcium-phosphate, I grm glucose, o 5 grm urea, is emi¬ 
nently fit for the development of Bacteria Also a solution that 
contains, instead of the sugar and the urea, o 5 grm peptone 
These solutions were now used in the control expenmctits 
For instance 

Principal expenment 100 cc salt-solution,* z grms. 
glucose, o J gims peptone boiled and treated in the ordinary 
nniinei (See N v 1 »UF, vol vu. p. 580) On the third d ly the 
liquid contains coimtle*s swarms of Ilicteria 

b Control expuiment 100 c c. salt solution, 1 grm glu¬ 
cose, o 4 gim uiea, boiled exact No Bacteria appear, on the 
eighth day the liquid is jicrfectly clear 
- Control experiment 100 c c salt solution, o 5 gnu pep¬ 
tone, boiled, fkc On the eighth day complete absence of 

I11 each of these experiments the reaction is neutral 'J hey 
are therefoie fully comparable The experiments b and e prove, 
moreover, that the closing tiles exclude completely the atmo- 
Militric germs, a fai t that was also puned by direct experiments, 
wherein the solutions h and c were used and dust strewn on the 
closing tile in the manner formerly described 
But is it not possible to generate Bacteria in a liquid which 
has been bulled when acid? 

To elucidate this point, the above named solution a was ren- 
deied acid (2-4 c c of a 1 per cent solution to 100 c c ) and 
treated as usual No Bacteria appeared, whether the liquid was, 
afttr boiling, ncutialisid with soda or not 

But this negative umiIi is easily conceivable , for the avid alters 
c--entrally the calcium phosphate, changes Ca(lP 0 4 into Cadi, 
I’/),, And that this alteration is not w ithnut influence, is rendeiea 
probable by tin, Get, which I have racorded in the Manndbhul 
iXalunrUitinsluappin, No 7 (April 23, 1873), namely, 
when in the principal experiment instead of Cal IPO, is used a 
mixture of Ca,Pj0 8 , and CajU 4 l’ s () a the result (the genesis of 
Bacteria) is much less constant fhe neutral calcium-phosphate 
by bulling with water breaks up in the basic and the acid salt, 
but this division must take place in the presence of sugar anil 
peptone 

On the other hand, the acid modifies the peptone This is 
easily demonstrated by comparing, m the polanseope, the rotating 
jiovver of a neutral peptone-solution with the power of the same 
solution. Aftet boiling with acid a notable difference is ob- 

The acid can, nevertheless, be employed with the following 
modification —In too c c water are dissolved 02 grm potas- 
xium-nitratc, o 2 grm magnesium sulphate, and 2 grms glu¬ 
cose , ICC of a 1 per cent solution of tartaric acid are added, 
-o that the liquid has a strong aetd reaction. It is then boiled 
for ten minutes Then with a red hot platinum spatule a little 
soda is taken from a hot ciucible and thrown in the flask '1 he 
quantity of soda required is approximately ascertained by a pre- 
Iuninary trial Care should be taken not to render the liquid 
alkaline. Then o 05 grm calcium phosphate and o 3 grm 
peptone arc added together, and the boiling continued for ten 
minutes The flask u closed as usual, and deposited in the 
hatching-bath Three days after, it swarms with Bacteria 
When, instead of calcium-phosphate and peptone, are added 
o 05 grin, calcium phosphate ana o J grm urea, nothing ap¬ 
pears , and the result is equally negative when the following so¬ 
lution 1* taken —too cc water, 02 grm potassium-nitrate, 
o z .grin magnesium-sulphite, 005 girar calcium-phosphate, 
r grm. potassium-natrium tartrate, o 3 grm. peptone In this 
latter cose no acid is used. The addition of the tartrate is made 
to have a sufficient quantity of carbon in the liquid These con¬ 
trol experiments prove that none of the employed materials, 
neither the glucose, nor the calcium-phosphate, nor the peptone 
did introduce germs. 

By these experiments the above-stated objection is, in my 
opinion, satisfactorily refuted 

In concluding these remarks, I must mention an important 
fact. For the above-described experiments, I employed mostly 
the ordinary glucose, an amorphous, yellowish white mass, not 
chemically puie By crystallisation from strong alcohol, I pun- 
fled this sugar In three different preparations I obtained thus 
three samples of perfectly w hitc more or less pure glucose. One 

* Composed of 1 grm potassium nitrate, 1 grm magnesium sulphate, o a 
grm neutral calcium-phosphate in s-w c c water 
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of these samplci yielded, with peptone, Bacteria; not 10 the 
other two. All three were prepared with the utmost caution re¬ 
specting atmospheric dust, <&c. That, moreover, the positive 
result could not be caused by an accidental admixture of germs 
was amply proved by the often repeated control-experiments 
It appears, therefore, that, besides the glucose and the peptone, 
a third substance is needed for generating Bacteria, a body pre¬ 
sent in the ordinary glucose (starch-sugar), but removed by puri¬ 
fication The natuie of this body I have not yet been able to 
ascertain But however important, this matter has no direct 
bearing upon the question ot abiogencsis For that this third 
unknown body cannot be (as some will probably presume) a 
germ, my control-experiments and also the above-described ex¬ 
periment, wherein the sugar was boiled with acid, do sufficiently 
prove D Huizinga 

Groningen, May 23 _ 


Flight of Birds 

SOM* time since I had occasion to ascend n mountain in the 
neighbourhood The wind nas blowing over the ndgc-likc 
crest of the mountain with a velocity of, I should say, ten or 
twelve miles an hour, sweeping with increased rapidity through 
certain transverse gorges cutting the ridge at right angles. In 
one of these I observed a hawk lioveting in search of prey In 
the midst of this rapid air current the bird remained apparently 
fiud in space, without fluttering a wing, for at least two 
minutes. After a time it gently changed its position a few 
feet with a slight motion of its wings, and then came to rest 
again as before, remaining apparently as motionless as the rocks 
around it l'rom my nearness lo it a change of position of an 
inch would have been clearly visible, and yet except when it 
seemed to desire to change its point of observation no motion of 
any kind could be detected. How is this to be accounted for? 
Docs a bird possess the power of giving an extremely rapid 
tremulous motion to its wings invisible even at a small distance, 
similar in its nature to the wing vibration of certain insects, 
which, as any one may have noticed, have a similar power of 
apparently fixing themselves in space over a flower, for example, 
notwithstanding a condstderable amount of motion in the air in 
which they arc suspended ? 

If any of your correspondents would kindly take the trouble 
to throw some light on these points they would greatly oblige 
one who is unfortunately placed out of reach of the ouhnary 
means of reference. J Goman 

Graaff Reinet, Cape Colony, April 2 


THERMO-ELECTRICITY 

/ T'HE subject I have chosen is one intimately connected 
J- with the names of at least two well-known member* 
of this University—the late Prof. Camming and Sir 
William Thomson It possesses at present peculiar 
interest for the physicist, for, though a great many general 
facts and laws connected with it arc already experi¬ 
mentally, or otherwise, secured to science - the pioneers 
have done little more than map the rough outlines of 
some of themore prominent features of a comparatively new 
and almost unexplored region. Some of its experimental 
problems are extremely simple, others seem at present to 
present all but insuperable difficulties. And it does not 
appear that any further application of mathematical 
analysis can be safely, or at least usefully, made until 
some doubtful points are cleared up experimentally. 

The grand iaca of the conservation, or indestructibility, 
of energy .—pointed out by Newton tn a short Scholium 
a couple of centuries ago, so far at least as the progress 
of experimental science m his time enabled him to extend 
his statements conclusively established for heat at the 
very end of last century by Rumford and Davy; and 
extended to all other forms of energy by the splendid 
researches of Joule .—forms the groundwork of modern 
physics. 

Just as, in the eye of the chemist, every chemical 
Change 1* merely a re-arrangement of indestructible and 
unalterable matter; so to the physicist, every physical 
* At»tr»ct of the Rede Lecture delivered in the Senate House, Cambridge. 
May «3> <<73 


change is merely a transformation of indestructible 
energy j and thus the whole aim of natural philosophy, 
so far at least as we yet know, may be described as the 
study of the possible transformations of energy, with their 
conditions and limitations , and of the present forms and 
distribution of energy in the universe, with their past and 
future. 

It is found by experiment that some forms of energy 
arc more easily or more completely transformable than 
others, and thus we speak of higher and lower forms, 
and are introduced to the enormously important con¬ 
sideration of the degradation, or, as it is more commonly 
called, the dissipation, of energy. The application of 
mathematical reasoning to the conservation of energy 
presented no special difficulties which had not, to some 
extent at least, been overcome m Newton’s time but it 
was altogether otherwise with the transformations of 
energy And it is possible that, had it not been for the 
wonderfully onginal processes devised by Carnot in 1824, 
wc might not now have secuied more than a small 
fraction of the immense advances which science has 
taken during the last thirty years 

For a transformation of heat we must have bodies of 
different temperatures Just as watei has no “head” 
unless raised above the sea level, so heat cannot do work 
except with the accompaniment of a ti ansference from a 
hotter to a colder body, Carnot showed that to reason 
' on this subject we must have cycles of operations, at the 
end of which the working substance is restored exactly to 
its initial state And he also showed that the test of a 
petJt it engine (t < the best which is, even theoietically, 
attainable) is simply that it must be reversible . lly this 
term we do not mean mere backing, as in the popular 
use of the vvoid, but something much higher- -vir. that, 
whereas, when working directly, the engine does work 
during the letting down of heat from a hot to a cold 
body ; when leversed, it shall spend the same amount of 
work while pumping up the same quantity of heat from the 
cold body to the hot one. As a reversible engine may be 
constructed (theoretically at least) with any working sub 
stance whatever, and as all reversible engines working 
under similar circumstances must be equivalent to one 
another (since each is as good as an engine can be) it is 
clear that the amount of work derivable from a given 
amount of heat under given circumstances (< e the amount 
of transformation possible) can depend only upon the 
temperatures of the hot and cold bodies employed. In 
this sense we speak of Carnot’s Function of Temperature, 
which is as imperishably connected with his name as is 
the Dynamical Equivalent of Heat with that of Joule. 

Buildingupon this work of Carnot, Sir W. Thomson gave 
the first absolute definition of temperature—that is a defini¬ 
tion independent of the properties of any particular 
substance. Perhaps there is no term in the whole range of 
science whose meaning is correctly known to so few even of 
scientific men, as this common word temperature. It 
would not, I think, be an exaggeration to say that there 
are not six books yet published in which it is given with 
even an approach to accuracy. The form in which the 
definition ultimately came from the hands of Joule and 
Thomson enables us to state as follows the laws of trans¬ 
formation of energy from the heat form. 

1. A given quantity of heat has a definite transforma¬ 
tion equivalent. 

2. But only a fraction’of this heat can be transformed 
by means even of a perfect engine . and this fraction is 
defined as the ratio of the range through which the heat 
actually falls to that through which it might fall—were it 
possible to obtain and employ bodies absolutely deprived 

.of heat. 

This definition has two great advantages. 1st, The 
utmost amount of work to be got from heat under any 
circumstances of temperature is determined by precisely 
the same law as that assigning the work to be had from 
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water under similar circumstances of level. In this case the 
sea-level corresponds to what is called the Absolute Zero 
of temperature, fit is well to observe here that it is the 
potential energy of the water, not the quantity of watci 
itself, which coi responds in this analogy to the quantity of 
heat. In this simple remark we have all that is necessary 
to correct Carnots reasoning in so far as it was rendered 
erroneous by his assumption of the matenality (and con¬ 
sequent indestructibility) of heat] 2nd, Temperatures 
thus defined correspond, as Thomson and Joule have 
shown by elaborate experiments, very closely indeed with 
those given by the air-thermometer—the absolute zero 
being about 274” of the Centigrade scale below the freez¬ 
ing point of water. I have made this digression as I 
shall have frequently to use the word temperature, and I 
shall always employ it in the sense just explained. 

The subject of Thermo-electucity of course includes 
all electric effects depending on heat, but in this lecture 
I shall confine myself to the production by heat of cur¬ 
rents m a circuit of two metals. 

The transformation of heat into the energy of cuirent 
electricity was first observed by Secbeck 111 1820 or 1821 
His paper on the subject (Berlin Ac, 1822-3, or Pogg vi 1 
is particularly interesting, as he gives the whole history 
of his attempts to obtain a voltaic curientfrom a circuit 
of two metals without a liquid, and the steps by which he 
was led to sec that heat was the active agent in producing 
the currents he eventually obtained In this paper Set- 
beck gave the relative order of a great number of metals 
and alloys in the so-called thermo-electric senes, and 
showed that several change r of ouitt occurred among 
them as the temperature was gradually raised 
1 In a note attached to this paper, Secbeck recognises 
that in this further discovery he was anticipated by Cum- 
mmg (who seems, in fact, to have made an independent 
discovery of Thermo-electricity). Gumming showed that 
when wires of copper, gold, &c , were gradually heated 
with iron, the deflection rose to a maximum, then fell olf, 
and was /everted at a red beat 

fSeebeck’s original experiment end Cumming’s extension of 
it were exhibited | 

You see that, keeping one of the copper-iron junctions 
at the temperature of the room and gradually heating 
the other, I produce a cunent which inci cases in in¬ 
tensity more and mote slowly till it reaches a maximum, 
then falls off faster and faster till at last it vanishes and 
thereafter sets in the oppostte direction. We arc still fai 
below the melting point of copper, yet further heating up 
to that point produces but little additional effect. The 
reason of this will be apparent from some facts to be 
described towards the end of the lecture. At the moment 
of maximum current the two metals are thermo-clcctn- 
cally Ncut/al to one another.—The temperature m the 
present ease is about 280° C. 

Seebeck pointed out that bismuth and antimony (to 
the choice ot which he had been led by a very curious set 
of arguments) were very far removed from one another in 
the series, and therefore gave large effects for small dif¬ 
ferences of temperature This is still taken advantage of 
in the Thermo-electric Pile, which, when combined with a 
sufficiently delicate galvanometer, is even now by far the 
most delicate thermometer we possess. It has recently 
enabled astronomers to detect and measure the heat 
which reaches us from the moon, and even from the 
brighter fixed stars. In the skilful hands of Forbes and 
Melloni this instrument was the effective agent in demon¬ 
strating the identity of thermal and luminous radiations— 
a step which, as regards the simplification of science, is 
as important as the discovery of magneto-electricity; and 
which was completed by Forbes when he succeeded in 
polarising radiant heat. 

But when we come to look at this question from the 
point of view of transformation of energy, we have to ask 


where is the absorption, and whet e the letting-down of 
heat, to whtch the development of the current considered 
as a rise of energy is due Very remarkably, an experi¬ 
ment of Peltier supplies us with at 1<_ 1st part of the 
answer. Peltier showed that, given a metallic junction 
which when heated would give a current in a ceitain 
direction, then provided a battery were interposed m that 
circuit (initially at a uniform temperature) so as to send a 
current in that direction, the passage of the current cooh.it 
the junction, while a reversal of the current heated it 
Phis, considering the circumstances under which it was 
made, and the deductions since drawn from it, is one 
of the most extraordinary experimental dtscoi eries ever 
made Water was frozen, in an experiment by Lenz, by 
means of the Peltier effect. 

Here then is a reversible heat effect, and to it we may 
reasonably assume that the laws of thermodynamics may 
be applied ; although from the very nature of the expei 1- 
ment the reversible effect must always be accompa¬ 
nied by non-reversible ones, sut h as dissipation by heat- 
conduction, and by heat generated 111 consequence of the 
lesistance of the circuit The latter of these is in general 
small m thermo-electric researches, but the tormer may 
have large values 

It is known from the beautiful experiments of Magnus 
that no thermo-electric current can be produced by un¬ 
equal heating in a homogeneous circuit, whatever be the 
nnations ot section—a negative result of the highest 
importance. Sir W Thomson, to whom we are indebted 
for the first ar.d the most complete application of thermo- 
dmamics to our sublet, showed that the existence of a 
neutral point necessitates the existence of some other 
leversiblc effect besides tha* of Peltier. And even if the 
circuit varied m section, the result of Magnus, just referred 
to, showed that this could only be of the nature of a 
convection of heat by the current between portions of the 
same metal at different temperatures Thomson’s reason¬ 
ing is of the very simplest character, as follows —Sup¬ 
pose the temperature of the hotter junction to be that of 
the neutral point, there is no absorption 01 evolution of 
heat there , yet there is evolution of heat at the colder 
junction,and (by resistance) thioughout the wholecncuit. 
The energy which supplies tins must be that of the heat 
in one or both of the separate metals , but reasoning of 
this kind, though it proves that there must be such an 
effect, leaves to be decided by direct experiment what is 
the nature and amount of this effect in each of the metals 
separately. By an elaborate series of ingenious experi¬ 
ments Thomson directly pioved the existence of a cuirent 
convection of heat, and (curiously enough) of opposite 
signs in the first two metals (iron and copper) which lie 
examined In his own words/* Vitreous Electricity carnes 
heat with it in an unequally heated copper conductor, and 
Resinous Electricity carries heat with it in an unequally 
heated iron conductor.” This statement is not very easy to 
follow. It may perhaps be more intelligible in the foi m — 
In copper a current of positive electricity tends to 
equalise the temperature of the point it is passing at any 
instant with that of the point of the cohductor which it 
has just left, t e., when it passes from cold to hot it tends 
to cool the whole conductor , when from hot to cold, to 
heat it, thus behaving like a real liquid m an irreguijrlj 
heated tube. The effects in iron are the opposite , and 
Thomson therefore speaks of the specific heat of electricity 
as being thus positive in copper and negative tn iron 
He gives a very remarkable analogy from the motion of water 
in an endless tube (with horizontal and veitical branches), 
produced by differences of density, due to differences of 
temperature. Here the maximum density of water plays 
a prominent part. Neumann has recently attempted, by 
means of the laws of motion of fluids, and the unequal 
expansibility of different metals, to give a physical ex¬ 
planation of thcrmo-electnc currents. But, not to speak 
of the fact that positive electricity is by him considered 
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as a 1 cal fluid, there are the fatal objections that his 
method makes no provision for the explanation of the 
Pi [tier, or of the Thomson, effect, and therefore cannot 
be looked upon as having any useful relation to the 
subject. Similar remarks apply to the attempt of Aven- 
nnus to account for thermo-clectnc currents by the 
variation with temperature of the electrostatic difference 
of potentials at the poults of contact of different 
metals. 

By employing the thermo-electric pile instead of the 
thermometers used by 'Ihomson, Le Roux has lately 
measured the amount of the specific heat of electricity 
in various metals, and has shown that it is very small or 
^'together absent, in lead. .Strangely enough, though he 
has verified Thomson’s results, he does not wholly accept 
ihc theoretical reasoning which led to their picihction 
and discovery 

One of Thomson’s happiest suggestions connected with 
this subject is the construction of what he calls a tbermo- 
e'ectnc diagram. In its earliest form this consisted 
m ercly of parallel columns, each containing the names of 
a number of metals arranged in their proper thermo-elec¬ 
tric order for some particular temperatuie Lints drawn 
1 onnecting the positions of the name of any one metal in 
these successive columns lndicatehowit changes its place 
among the other metals as the temperature is raided. 

1 homson points out clearly what should be aimed at in 
rcifeeung the diagiam, but he left it merely as a pre¬ 
liminary sketch. The importance of the idea, however, 
is very great , for, as we shall see, the diagram when 
carefully constructed gives us not meicly the relative 
positions of the metals at various temperatuies, with the 
temperatures of their neutral points, blit also gives giaphic 
repiesentations of the specific heat of electricity in each 
metal in terms of the temperature, the amount of the 
Peltier effect, and the electromotive force (and its direc¬ 
tion) fora circuit of any two metals with given tempera¬ 
tures of the junctions, In short, the study of the whole 
subject may be reduced to the careful drawing by expert 
ment of the thermo-electric diagram, and the verification 
of Thomson's thermo-dynamic theoiy will then be effected 
by a direct determination cither of Peltier effects or of 
spccihc heat of electricity at various temperatures, and 
their comparison with the corresponding indications of 
the diagram. 

The diagram is constructed so that abscissae represent 
absolute temperatures, and the difference of the ordinates 
of the lines for any two metals at a given temperature is 
the electromotive force of a circuit of these metals, one of 
the junctions being half a degree above, the other half a 
degree below, the given temperature. 

It will be seen by what follows that nothing but direct 
measurement of the value of the specific heat of electucity 
at various temperatures can give us the actual form of the 
line representing any particular metal; but if the line for 
any one metal be assumed, those of all others follow from 
it by the process of differences of ordinates just described. 
So that it is well to begin by assuming the axis of abscissa* 
as the line for a particular metal (say lead,m consequence 
of Le Roux’s result), and if, at any future time, this 
should be found to require change, a complex shearing 
motion of the diagram parallel to the axis of ordinates 
will put all the lines simultaneously into their proper 
form, 

Thomson’s theoretical investigation may be put in a 
very simple form as follows .—Let us suppose an arrange¬ 
ment of two metallic wires, one end of each of which is 
heated, their cold ends being united, and in which the 
circuit can be closed by a sliding piece or ring, always so 
placed as to join points of the two metals which are at the 
same temperature /. Let E be the electromotive force in 
the circuit, n the Peltier effect, and c„ <r„ the specific 
heats of electricity in the two metals. Then, if the sliding 
piece be moved from points at temperature t to others at 


1 4- it, the first law of thermodynamics gives by inspec¬ 
tion the equation 

and the second law gives 



These equations show at onre tint, if there were no 
electric convection of licat, or if it were of equal amount 
in the two metals, the l’eltier effect would always be pro¬ 
portional to the absolute temperature ; and the electro¬ 
motive force would be pioporlional to the difference of 
temperatures of the junctions , so that theie could not be 
a neutral point in any case. In fact, the lines in the 
diagram for all metals would be parallel and, on the 
former of the two hypotheses, parallel to the axis of 
abscissa? 

Eliminating <r,— a t between the equations, we have 
3E=J U it. 

Now, by the construction of the diagram,^? is the 
difference of the ordinates of the lines for the two metal s 
at tempeiature t Hence, •whnhver be the Jorm of th e 
lim\Jor two mi tat'., the Peltier effect at a junction at 
temperature t is always proportional to the area of the 
rectangle whose base is the difference of the ordinates, 
and whose opposite side is part of the axis of ordinates 
corresponding to absolute /cro of temperature. This area 
becomes less and less as we approach the neutral point, 
and changes sign (1 e , n t hi nut ovet) after vc pass it ; 
the current being supposed to go from the same one of 
the two metals to the other in each case 
The electromotive force itself, being the integral of 
^ between the limits of temperature, is proportional 
to the area [intercepted between the lines of the two 
metals, and ordinates drawn to correspond to the tempe¬ 
ratures of the junctions respectively. 

Again, the second of the preceding equations shows 
us that the difference of specific heats in the two metals 
is proportional to the absolute tempeiature and to the 
difference of the tangents of the inclinations of the lines 
for the metals to the avis of abscissae. If we assume 
this axis to be the line of a metal in which the electric 
convection of heat is wholly absent, the measure of this 
convection in any other metal is simply the product of 
the absolute temperature into the tangent of inclination 
of its line to the axis. 1 hus, if the thermo-electric line 
foi a metal be straight, electric convection is in it always 
proportional to the absolute temperature, and it is 
positive or negative according as the line goes off to 
infinity m the first or in the fourth quadrant. If the 
lines lor any two metals be straight, and if one junction 
be kept at a constant temperature, the electromotive force 
will be a parabolic function of the temperature of the 
other juncucn—the vertex of the parabola being at the 
tempeiature of the neutral point of the two metals, and 
its axis beu g parallel to the axis of ordinates. 

For the benefit of such of my audience as are not 
familiar with mathematical terms, I may give an illus¬ 
tration which is numerically exact. Let time stand for 
temperature, years corresponding say to degrees. Let 
the ordinate of one of the metals represent a man’s in¬ 
come, that of the other his expenditure. The difference 
of these ordinates represents the rate of increase of his 
capital or accumulated savings, which here stands for 
electromotive force. As long as income exceeds expen¬ 
diture, the capital increases; when income and expen¬ 
diture are equal {if) at a “ neutral point," capital remains 
stationary, indicating, in this case, a maximum value, for 
in succeding years expenditure exceeds income, and 
capital is drawn upon. P, G. Tait 

{To be continued) 
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ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
IX. 

"VT OW let me state to you how the discovery 
1 ' mentioned on p 12 was finally established by 
Kirchhoff. In my notice of the spectioscope in the 
earlier articles, I had so much to say that there were 
seveial details it was absolutely essential I should 
curtail. One of these details was the scale by which the 
positions of the different bright or dark lines which are 



seen in the different spectra are registered, so that we 
may say that such a line occupies such and such a posi¬ 
tion, and such another line occupies such another posi¬ 
tion, with regard to something else When Kirchhoff 
and Bunsen, two German chemists, were engaged in 
mapping the spectra of the elements—a icsearch which 
at its commencement had nothing whatever to do with 
the sun—they came across this difficulty of a scale How 
could they get a good scale ? I have already referred to 
some very obvious arrangements that might determine 
the actual position , for instance, the observing telescope 
may be made to move along a graduated arc, so that by 
moving the telescope for the different rays and fixing it 
when in a proper position to see a particular ray, you 
might read off the index placed on the arc to a great 
nicety by means of a graduated vernur working on the 


m Da Du 

*¥ 

• 

m 

As 




Fir. 51 — Spectrum of sun-spot (Young ) 


i, who discovered them. When working , n th c dny- 
ne, they had thus the solar spectrum visible in one half 
of the field of view of the telescope, which was tasily 
managed by placing a reflecting prism over one half of 
thc slit, as is shown in the enlarged slit in Fig 46 so as 
to light one half of the slit by the sun, and the other half 
by whatever substance was under examination With 
this arrangement they set to work with infinite care, and 
made a map of the solar spectrum Such was their pio- 



Fig 5a —Spcctmm of r Coron i ) 


posal first to map the Unchangeable solar spectrum, and 
then, having this unchangeable scale, about which there 
could be no mistake, always visible, they would be able to 
icfei to the dark lines in it all tile unknown phenomena 
they were about to investigate in the bright lines of diffe¬ 
rent vapours and gases Having got this idea of thc 
scale well into their minds, they were exceedingly anxious 
to test this question, which, as I have told you, was l.uscd 
by Fraunhofer and many other men before them, of the 
vsjorted coincidence of the bright sodium line with the 
dark solar sodium lines, with a very delicate instrument, 
I’rof Kirchhoff made thc following remarkable experi¬ 
ment —“ In order,” says Kinhhoff, for these are his own 
woids, “to test in the most direct manner possible the 
frequently asserted fact of the coincidence of the sodium 
lines with the lines D"—(that is to say, of the bright 
double lines of sodium in the yellow pan of the spectmm, 
with the double line D of the solar spectrum)—“ I ob- 
tamed a tolerably bright solar spectrum, and brought a 
(lame coloured by sodium vapour in front of thc slit I 
then saw the dark lines I) change into bright ones ” 
that is to say, in the spectrum of the sodium which was 
liuimng in the flame were lines so exactly coincident with 
thc two dark lines in the solar spectrum, that the bright 
Inns of the sodium spectrum put these dark lines out al¬ 
together, so that they seemed to vanish, as it weie, Horn 
tin solar spectrum. He goes on —“ In order to find out 
the extent to which the intensity of the solar spcctium 
could be reduced without impairing the distinctness of 
the sodium lines, I allowed the full sunlight to shine 



curve of the arc ; or you may, by a modification of the 
instrument, use a reduced photographic picture of a scale, 
so that thc thing to be measured and the actual scale 
would appear in thc field of view at thc same time. 
Kirchhoff and Bunsen tried these methods, burthey did 
not like them. Then it suddenly struck them that, as 
they made their experiments in the day-time, they might 
use as 4 scale the black lines m the solar spectrum, which 
bad not been known tp change since the time of Wollas- 


tlirough the sodium flame.” Here he varies the experi¬ 
ment. In the fii st instance he used a very feeble beam 
of sunlight, but he now allows the whole glare of the sun 
to enter the slit. What was the result ? “ lo my astonish¬ 
ment, l saw that the dark lines D appeared with an ex¬ 
traordinary degree of clearness.” That is to say, the 
lines which came from the sodium in the first instance, 
were sufficiently bright to entirely eradicate the dark lines 
from the Solar spectrum, but the two lines D were now 
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so utterly powerless compared with the light of the sun, 
that they actually appeared as black lines, and coincident 
with the two lines D in the solar spectrum 
We have seen that the bright line due to the radiation 
from sodium vapour can be very easily obtained by 
placing some sodium in a colourless pas flame, but if we 
now pass the continuous light coming from the carbon 
points of an electuc light, or from the oxyhvdrogen lime¬ 
light, through this same sodium flame, the result will be 
that we obtain a black absoiplion line on a continuous 
spectrum, in precisely the same position as the yellow 
line was originally. This is Kirchhoft’s crucial experi. 
raent, which at once determined not only that the dark 
line in the sun was absolutely coincident with the bright 
line rtf sodium vapour, but that, under certain conditions, 
bright, incandescent sodium vapour could actually be 
made to absorb the light coming through it, and leverse 
its own spectrum. Kirchhoff goes on —“ I then ex¬ 
changed the sunlight for the Drummond or oxyhydrogen 
lime-light, which, Tike that of all mcandesrent solid and 
liquid bodu s, gives a spectrum containing no dark lines ” 
When this light was allowed to fall through a suitable 
flame, coloured by common salt (or chloride of sodium), 
dark lines were seen in the spectium in the position of 
the sodium lines” You may imagine that this com lusive 
experiment—perhaps the most wonderful cxpenmuit that 
has been made during the century—gave Kirrhbofl food 
for thought, and at once his genius travelled to a possible 
explanation of this stiange fact he had observed , a fact, 
as you know, entirely in accordance with the pu visions 
of Prof Stokes, Dr Balfour Stewart, and 1-oucalt. 
Kirchhoff said to himself, “ I have now got the bright 
lines in the spectrum of the vapour of sodium coin¬ 
cident with the two dark lines in the solar speitrum. 
What does it mean >" And again the philosopher was 
not at fault lie said to himselt it is almost possible 10 
see the tram of his reasoning in his memoirs—“Sodium 
has a most simple spectrum ; suppose I take the most 
complicated spectrum I can find.” He took for this pur¬ 
pose the spectrum of iron, which I think you vv ill acknow¬ 
ledge to be one of sufficient ccmphcaiion, for the 
spectrum is traversed by lines thioughout its whole 
length, and I may tell you at once that no less than 460 
lines have been ah eady mapped, and their positions are 
now thoroughly well known to us—as well known as the 
position of any star in the heavens Knchhoff tried the 
iron spectrum, and he found, absolutely corresponding m 
position in the spectium and in width and darknts-. to the 
bright iron lines which he saw, black hn< s m the solar 
spectrum. He waited no longer , he instantly convinced 
himself, and soon convinced the world, that he lnd dis¬ 
covered this very remarkable fact, that gases and vapours 
have the power of absorbing those very rays which they 
themselves give out when in a state of incandescence. 
So that, if you take sodium, and get its bright lines, and 
mark their positions on the sciecn, and then observe a 
continuous spectrum, and interpose sodium vapour m the 
path of the beam, you will find black lines absolutely coi- 
responding with the bright ones , that is to say, that the 
sodium vapour has the faculty of entirely eating up, 
absorbing, or stopping that light which would otherwise 
go on to the screen. In the case of iron, it is worthy of 
notice that when Kirchhoff made his discovery, he was 
only able to obtain a spectrum of iron consisting of some¬ 
thing like 90 lines, but since then the spectrum of iron 
has been mapped to the extent of 460 lines, and sure 
enough there are solar lines corresponding to nearly all 
the 460 bright lines which we are able to get in our labo¬ 
ratories. Not only was the bright line of sodium u vetted 
or changed into a daik one, but it was soon found that 
the lines of other metals, such as lithium, potassium, 
Strontium, calcium, and barium, could be reversed in a 
similar manner Tins grand discovery of Kirchhoff* 
met with immediate acceptance, and with it you see at 


once the explanation of the wonderful black lines disco¬ 
vered by Wollaston, about which I said something in my 
first lecture. The riddle of the sun was lead to a certain 
extent, and Kirrhhofif read it in this way. He said — 
“There is a solid or a liquid something in the sun, 
giving a continuous spectrum, and around this there are 
vapours of sodium, of iron, of calcium, of chromium, of 
barium, of magnesium, of nickel, of copper, of cobalt, and 
aluminium , all those are existing in an atmosphere, and 
are stopping out the sun’s light If the sun were not 
there, and if these things were observed in an incan¬ 
descent stale, wc should get exactly these bright lines 
fiom them” Later researches by many distinguished 
physicists have shown that the following terrestrial 
elements are present in the vaporous condition round the 
sun — 


1 Sodium 6 Chromium 

2 Calcium 7. Nickel 

3 Barium 8 Copper 

4 Magnesium. 9 Zinc. 

5, Iron. 10 Cadmium. 


11. Cobalt. 

12. Hydrogen. 

13 Manganese 

14 Aluminium 
15. 1 Itanium, 


Kirchhoff further imagined that he bad reason to 
believe that the visible sun, the sun which we see—and 
we may take the sun as an example of every star in the 
heavens—was liquid. 

In the sun we have, first, a bright, shining orb, dimmed 
to a certain degree at the edge, and here and there, over 
the sun, we see what are called spots. Kirchhoff wished, 
not only to connect his discovenes with the solar atmo¬ 
sphere, but was anxious to connect them with this 
dimming near the limb and the spots He said that the 
solar atmosphere, to which all the absorption lines were 
due, extended far outside the sun, and formed the corona j 
and that this dimming of the limb was really due to the 
greater absot ption of tins atmosphere, owing, of course, 
to the light of the sun travelling through a much greater 
length at the limb than at the tentre of the disc. Further¬ 
more, he said that the sun-spots, which astronomers, from 
the time of Wilson, had asserted to be cavities, were 
nothing but clouds floating in this atmosphere of vapour 
Such was the very bold hypothesis put forward by Kircnhoft 
—an hypothesis which you see at once explains these 
strange observations from Wollaston upwards, including 
Fraunhofer’s observation of the spectrum of the sun and 
stars, and the brilliant ideas of Prof. Stokes, Di Balfour 
Stewart, and others m other lands. A little simple ex¬ 
periment, made by means of a little sodium vapoui and a 
beam of sunlight, with the powerful aid of a little prism, 
gax'e us this tremendous knowledge about distant worlds 
so immeasurably remote that it seemed absurd for men to 
try and grapple with any of the difficulties that are pre¬ 
sented to us Such, then, is Kirchhoff’s theory of the 
sun, which I hope I have been able to make clear to you. 
There is a something—Kirchhoff said it was a liquid— 
which gives us a continuous spectrum, and between our 
eye and that incandescent liquid surface there is an 
enormous atmosphere, built up of vapours of sodium, 
iron, and so on , and the reason that we get these dark 
lines is, that the molecules of the substances named 
absorb certain rays, because when they are m an incan¬ 
descent state they produce them This brilliant idea of 
Kirchhoff s was soon carried, as you know, to the stars by 
Mr. Huggms in our own country. In Fig 34 will be seen 
the spectra of two stars, Aldebaran and a Ononis (Betel- 
geux), which arc so distant that it is absolutely impossible 
to measure their distance from us. We know a great deal 
about our own sun, but these suns are so lost m the 
depths of space that it is quite impossible that we can get 
anything like a correct knowledge of their size, or know 
much of their belongings. By means of the prism, how¬ 
ever, we learn in a moment a great deal In the first star 
we get three lines, due to the absorption of magnesium 
vapour, as we get them in the sun. We know, therefore, 
that magnesium vapour is present in the atmosphere 
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around that sun (Aldebaran) ut exactly the same way as 
round our own. We also get some of the iron lines, the 
lines of sodium, and the lines of hydrogen, calcium, and 
a few other elements—nine m all. At the base|of the 
diagram you see indications of the elements, with the 
bright lines of which Mr Huggins has compared the 
black lines which you sec tn the spectrum of these 
heavenly bodies By means of the star spectroscope and 
of the induction coil, Mr Huggins tested these lines, as 
Kirchhoff did in the case of the sun, by actually getting 
the vapour of magnesium visible at the same time m the 
spectroscope and thus you see in a moment that there 
is no difficulty at all in determining their coincidence, 
you have the two things brought so closely side 
by side If 1 had time I might remark on the 
presence of some elements here and the absence of 
others ; but there is one temarkable fact about this lower 
star (a Orioms) which I must mention As fai as Us 
spectrum goes, it appears that the gas hydrogen, which 
is a veiy important element in our sun’s atmosphere, as 
we gather from the great distinctness of the hydrogen 
lines in the solar spectrum—and not only in our sun, but 
in a great many others—is absolutely absent, whilst mag¬ 
nesium, sodium, calcium, &c , are piesent. 

So far, then, you see that this little prism has enabled 
us to read a great many secrets of the sun and of tlu 
more distant stars, and we must acknowledge that 
Stokes’ and KirchhofPs hypothesis is a very magnificent 
one, and we can but wish that there weie more men like 
them, who, undismayed by the fatlure of those who, for 
nearly a century before their time had been endeavouring 
to unravel these secrets, were still prepared to go on, ami 
endeavour to find them out by means of a prism and a 
simple sodium fiamc 

Now, astronomers—who, as I told you, fiom the time 
of Wilson had imagined that the sunspots were cavities— 
very soon began to quarrel with this hypothesis of Ktrch- 
hofTs, who said that the sunspots, instead of being 
cavities, were really clouds floating in the atmosphere 
They remarked, and I think with truth, that to make 
such an assertion was altogethci opposed to the evidence 
of the telescope And I think I may say that the as¬ 
tronomers have now carried the day, foi another line of 
independent research altogether—I mean the researches 
into the constitution of the sun by means of the spectro¬ 
scope—has come to the aid of the astionomers, and it 
looks very much as if we must still hold to the opinion 
that Wilson in his observations, now more than a century 
old, was perfectly right, and that Kirchhofl’s analysis, as 
far as it deals with the sun spots, is susceptible of im 
provement. In the remarks 1 made in my former lecture 
on radiation in connection with the red prominences 
visible during eclipses, I drew your attention particularly 
to the hydrogen lines, and told you that the red flames 
are, for the most part, composed of hydrogen. 'I here the 
prism comes to our aid in a very remarkable way indeed 
It is clear to you, I think, after what I have said about 
absorption, that the darkening of the sun’s surface, which 
wc call a spot, is really a thing about which the prism can 
tell us a great deal. For instance, take a sun-spot, m 
which the usual brilliancy of the sun in the other parts of 
its disc is altogether wanting. There is not only great 
darkness here and there, but wonderful turnings and 
twistings and bendings of this solar envelope, which 1 
have already told you Kirchhofif asserts to be a liquid 
one, but which I think a little consideration of Fig. 50 
will show you is more probably gaseous, or cloudy, than 
liquid. It is obvious, I say, in this case that there was a 
great probability of the spectroscope being able tp tell us 
something about this absence of light, for an absence of 
light means one of two things; it means either that there 
was a defect in radiation, or that there was some excess 
of absorption, and I may say that this difference—which 
I hope you now all thoroughly understand—really formed 


the battle-ground between the F.nghsh and French as¬ 
tronomers until a few years ago Long after Kirchhoft’s 
experiment, M Faye, a distinguished member of the In¬ 
stitute of France, went all over the work again, and de¬ 
clared that the sun-spot was dark, because we there got 
the light, not fiom the brightly shining envelope, but from 
some feebly radiating gas inside the sun , that the sun 
was a gigantic bubble, the bubble being nothing else than 
the photosphere—the liquid sphere of Kirchhoff—the 
interior being composed of gas, glowing at such an 
enormous temperature that the light we got from it was 
extremely feeble You will see in a moment that, if the 
sun-spot wete really due to the radiation from gas, we 
should get from that sun-spot a selective spectrum, that is 
to say, a spectrum with bright lines The English as¬ 
tronomers said “No, a sun-spot is not due to de¬ 
tective radiation at all , there is something over the bright 
portion of the sun which eats away the light ” whether 
the light was eaten away generally— whether, in fact, wc 
had an instance of general or selective absoiption—was 
not stated, but what they did distinctly state was, that the 
sun spot ivas simply an indication of absorption. So 
tint, you see. heie was a thing which a spectroscope 
might settle almost at once, provided always that a good 
sunspot could beobtaincd for the experiment 'Ihis was 
done in 186C Fig. 51 gives an idea of what is seen when 
we observe a small sunspot, and it is one which is full of 
meaning. Here is a very clear image of the solar spec¬ 
trum near the double line D, and also the double D itself 
it it were possible to have given you the whole of the 
sun’s spectrum on the same scale as this, it would require 
m engraving yards m length, but it would be almost 
impossible to make my meaning clearer than I hope I 
can do by this small portion , and 1 must therefore ask 
you to take for granted that the dark line which you see 
limning along this yellow portion of the spectrum would 
really run along the whole length of the spectrum, fiom 
the extreme led to the extreme violet This, then, you 
see in a moment, was an indication of geneial absoiption, 
that is to say, in the way in which the light is affected by 
its passage through the prism, we have the problem 
settled in an instant, that a sunspot is due to general 
absorption at all events. Further, m observing the 
spectra of different sunspots, it was, found that the spec- 
tiutn of the middle of the sunspot is much darker than 
the outside. So that you see this simple experiment tells 
us not only that the sunspot is due to general absorption, 
but that there is mote geneial absorption in the middle of 
the spot than at its edge This is the way in which this 
little prism is able to deal with these great problems, 

J Norman Lockyer 
(To be continued ) 


MIND IN THE LOWER ANIMALS 
T RECENTLY received a letter from Mons J C 
-*■ Houzcau, the author of the “ r-tudes sur les Facultds 
Mcntales des Animaux companies a celles de rHomnic,” 
published at Mons, Belgium, in 1872, and reviewed by 
Mr Wallace in Nature of October 10, 1872 The latter 
eminent writer asserts that M. Houzeau’s work “ contains 
a mass of curious facts, acute observations, and sound 
reasoning, which fully entitle its author to take high 
rank among philosophical naturalists” (p. 471) I quite 
agree with him m his estimate of M. Houzeau's labours, 
being disposed to place his two volumes of “ Etudes ” on 
a par with the works of Mr. Darwin; and with another 
work, which, While little, if at all, known in this country, 
deserves, nevertheless, the highest consideration at the 
hands of all interested in comparative psychology—the 
“Train? de la Folie des Animaux de ses Rapports avec 
celle de l’Homme,” by Dr. Pierquin, published in Pans 
(in 2 vols,), so long ago as 1839. 
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I need not say that any suggestions coming from an 
observer of Such experience as M. Houzeau deserve the 
attention of the now many earnest students of the subject 
Of “ Mind in the Lower Animals; " and I therefore make 
no apology for bringing under the notice of your readers 
certain remarks contained in the letter aforesaid. 

In the first place, M. Houzeau begs to direct attention 
to “ the high importance of sparing—at least for observa¬ 
tion—what remains of anthropoid animals m Asia and 
Africa. It is my deep i egret that there are none in the 
country where I live ” (Jamaica), “and that 1 am thereby 
deprived of an opportunity to study them They should 
be tamed, domesticated, and studied in their own climate— 
at home. The gorilla, for instance, should be perpetuated 
in Guinea m domesticity. As 1 stated in my book, it 
docs not appear impossible that apes might It am to talk. 
Should the attempt succeed even partially, what would 
not be the bearing and importance of it physiologically 
and histoncally ? Could not «olilc means of study be 
devised in the English colonies’ To save the Anthro- 
potds from destruction, and to promote the study of 
their mental capacity, is worthy suiely of the earnest 
exertions of naturalists ” 

I quite concur with him as to the desirability of edu¬ 
cating by domestication - so far as possible, and studying 
the results of such education in the antlnopoid apes, and 
indeed the whole group of the Quadrumana Wc know 
what has been the result in the (log of centuries of asso¬ 
ciation with, and training by, man ; though even in that 
familiar animal we do not yet know the extent of his 
capabilities, because training in certain directions has 
scarcely been attempted Man has, for his own ends, 
directed special attention and efiort to the development, 
in the dog, of his power of scent, swiftness, vision, courage, 
watchfulness, and other qualities that render hint useful in 
the chase, as a watch-animal, as a compimon, and so 
forth. But no similar persistent efforts have been made 
to cultivate, for instance, his moral sensc—to produce 
an animal good m a moral point of view—hom xt, affec¬ 
tionate, benevolent, conscientious, in the highest degree. 
And yet that it is quite as possible to produce or educe 
moral greatness orgoodness as physical swiftness or muscu¬ 
lar stiength, I am firmly persuaded. Notwithstanding all 
that has been said of the supetior intelligence of the dog, 
horse, elephant, ant, and bee, I bdievcth.it were as much 
care bestowed on the training of the moral qualities of 
many monkeys ot apes as is given to the instruction of the 
pointer oi setter, the homing pigeon, piping bullfinch, 
or talking parrot, or to the training of the race-horse, re¬ 
sults of a startling Wind would be attained, or would be 
shown to be attainable There arc certain respects in 
which apes and monkeys approach more closely to man 
than do the dog or the otner animals just mentioned: 
they possess potentialities or capabilities of which some 
of the almost marvellous stones told us by reputable 
traveller-naturalists give us but a glimpse 

I cannot, however, discuss that or other subjects in 
comparative psychology heie, hoping, as I do, to have 
fuller and more fitting opportunity in a forthcoming 
volume of the “ International Scientific Series " of Messrs. 
H, S. King and Co. 

M. Houzeau expresses surprise that, at the present day. 
the belief should be almost universal that, while tui 
races and conditions of man have souls, the best of other 
animals have none. This is obviously a matter of pure 
speculation, which I must not now discuss. But I may 
direct the attention of your readers to a curious book pub¬ 
lished m Aberdeen in 1834, by Peter Buchan, entitled, 
“ Scriptural and Philosophical Arguments or Cogent 
Proofs from Reason and Revelation that Brutes have Soul*, 
and that their Souls are Immortal.” The work in question 
is, however, now so rare, that it may be difficult to obtain 
even a perusal of it. The reader of German literature 
may also refer to a book on the same subject by 
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Schmarda, to which my attention was called, some time 
ago by the late Professor Day, of St. Andrews. 

M. Houzeau animadverts on the anomaly that the 
persons, from whom we should expect the most valuable 
evidence regauhng the mental acquirements or capacities 
of the lower animals—those who are habitually and in¬ 
timately associated with them—drovers and drivers, 
horsemen and huntsmen, shepherds and sportsmen, 
jockeys and grooms, butchers, and even veterinarians, are 
those, on the contiary, 111 whom we too frequently meet 
with the strangest ignorance or prejudice. They would 
seem to be, as a rule, incapable of honestly observing and 
of making logical inferences fiom facts observed ; instead 
of using their own eyes and reason, they permit themselves 
to be bhndtd and bcfbo’cd by obsolete tradition or fab’c 

Notwithstanding the perfectly overwhelming bulk and 
variety of the literature of comparative psj chology—or at 
least of the data on which it may be founded, there are 
many points in the mental history of the lower animals 
that require and admit of elucidation by observation and 
experiment. If any person of ordinary intelligence— 
either abroad or at home—feels inclined to plead, as an 
excuse from contributing to the progress of comparative 
psychology, the want of pioper opportunity, I would 
commend to his consideration the example of M Houzeau 
as a noble one of the successful “pursuit of knowledge 
under difficulties ” He modestly describes himself as a 
traveller-naturalist and in the letter above leferred to 
thus refeis to the circumstances under which he collected 
the materials for the two bulky volumes of Etiidis, that 
constitute one of the most important contributions yet 
made to the science of comparative psychology. “ It 
was rather occasionally that my attention was called to 
the subject of the ‘ Mental faculties of animals,’ having 
been almost exclusively engaged, previous to my sojourn 
in America, in astronomical ana geographical pursuits. 
Still the subject was pressed upon me when, in the wil¬ 
dernesses of Texas and Noithern Mexico, I had to live 
in the open air, in the constant company of domestic 
animals and in close proximity to wild ones , far away,” as 
be says, “from the European field of labour and even 
from intellectual resources,” in a foreign wild land, without 
the means of literary or scientific reference. Under cir¬ 
cumstances, m a word, most unfavourable to such a publi¬ 
cation, he has nevertheless produced a work that would 
do honour to any of our own savans, with all the appliances 
of our large cities, large societies, and large libraries at 
their command. W. Lauder Lind&ay 


NOTES 

FRKt admission to the lectures and courses of practical In¬ 
struction in Chemistry, Physics, Mechanics, and Biology at 
South Kensington will be granted to a limited number of Teachers 
and Students of Science Classes under the Science and Art De¬ 
partment, who intend to become Science Teachers. The selected 
candidates will also receive a travelling allowance, and a main¬ 
tenance allowance of I/. is per week, while required to be pre¬ 
sent in London. The course m Chemistry will commence ha 
October, and end in the following June. The course in Biology 
will commence In October and close in February or March. 
The course in Physics wall commence about February and close 
m Jane. The course in Mechanics will probably commence 
about I'cbruary and close in June. Students are required to 
attend from 9 or 10 A M. to 4 or 5 F.M. daily, in addition to the 
time required in the evening for writing up their notes, &c. 
Candidates for these Studentships must send in their applica¬ 
tions on Science Form No. 400, copies of which may be 
obtained on application to the Secretary of the Science and Art 
Department. For the courses in Biology and in Mechanics some 
power of drawing is essential, and no candidate wilt be ad- 
putted who cannot show (hat he ha* acquired sufficient power. 
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The following courses of instruction of Science Teachers in 
connection with the Science and Art Department will probably 
be organised tins summer 1. Chemistry, Inorganic, 2. Che- 
mistry. Organic, 4 weeks, commencing July 1, Prof, Frankland, 
F.R.S. 3 Magneti-m anl !• lectncity, 3 weeks, commencing 
June 24, Prof Outline, F RS 4 Heat and I.ight, 3 weeks, 
commencing July 17, Prof Guthrie, F R S. 5 Botany, 4 weeks, 
commencing June 24, Prof Thisclton Dyer. 6 Mechanic, 
4 weeks commencing June 25, Prof Goodeve 7 Geometrical 
Drawing, 3 weeks, commencing June 26, Prof Bradley Before 
definite arrangements can be made, however, it is necessary to 
know how many Teachers can and will take advantage of the 
courses , and therefore all Teachers who wish to attend arc 
requited to fill up and letuin a form (Science Form, No. 500), 
winch may be obtained by application to South Kensington If 
move Teachers apply to attend than can be accommodated at 
any course, those will be select) d who have passed the highest 
examinations -in which the remit of the present May Examnu 
tion will be counted -and have had the most successful classes 
The Teachers who arc selected, and who attend one or more of 
the courses, will receive 2nd class’railway fare and 301 a week 
while m London 

In connection with St John's College, Cambridge, there will 
be offered fot competition, in December 1873, an Exhibition of 
50 1 per annum for proficiency in Natural Science, the Inhibition 
to be tenable for three years 111 case the Exhibitioner have passed 
within two years the pievnms examination as requned for can¬ 
didates for honours , otheiwise the Exhibition to cease at the 
end of two years Candidates will have a special examination 
In (I) C liemistry, unhiding pi ictical work m the laliora'oiy , (2) 
Physic, (vie .Electricity, Heat, Light), (?) Physiology. They wilt 
also have the opportunity of being examined in one or more of 
the following subjects (4) Geology , (5) Anatomy, (<"•) 
Botany , provided that they gi\e notice of the subjects in which 
they wish to be examined lour weeks pnoi to the examination 
No candidate will be examined in more than three of these six 
subjects, whereof one at least must lie chosen from the former 
group It is the wish of the Mu,ter and Seniors that excellence 
in some single department should he specially regarded by the 
candidates 1 hey may also, if they think fit, offer themselves 
for examination in any of the classical or mathematical subjects. 
Candidates must send then names to one of the tutors fouiteen 
days before the commencement of the examination. 1 he tutors 
are the Rev S l’arkmson, 1) 1), Kcv. T. G. Bonney, B I), 
and J. E, Sandys, Esq , M A. 

From Piof, E. D. Cope we have received the description of 
two apparently new fosul mammalian forms from the Eocene of 
Wyoming, which he places among the Carnivora. Mtsony\ 
ebtusidens forms, accoidmg to the author, a distinct family of the 
fissiped Carnivora, most closely related to the Cantd.c, with 
weakly tectorial teeth, four of them being true molars (a marsu¬ 
pial character), and short, flattened, ungual phalanges in which 
there are no indications of collais for the reception of the nails 
themselves- Synoplothnmm Iannis may be a Carnivore, hut 
the claws were flat, and the scaphoid of the carpus did not 
anchylose with the lunare, which show's that it belongs to a more 
generalised type It must be remembered that Prof Marsh has 
described very similar (o r ms from the same strata. 

Messrs. Williams and Norgate have just issued the 
prospectus of a unique and most elaborate work by Mr Ilerbcit 
Spencer, consisting to a large extent of the tabulated material 
which he has accumulated for his "Principles of Sociology." 
In preparation for the latter work, requiring as bases of induction 
large accumulations of data, fitly arranged for comparison, Mr. 
Herbert Spencer, some five years ago, commenced, the col¬ 


lection and organisation of facts presented by societies of 
different types, past and piesent Though tins classified 
compilation of materials vras entered upon slowly to facilitate 
his own work, yet, after having brought the mode of classifi¬ 
cation to a satisfactory form, an 1 after having had some of the 
tables filled up, the results appeared likely to be of such value 
that Mf. Spcncci decided to have the undertaking executed 
with a view to publication the facts collected anil atranged 
for easy reference and comenicnt study of their relations, being 
so presented, apart from hypotheses, as to aid all students of 
Social Science in testing such conclusions as they have drawn 
and m drawing others The woik consists of three large divisions 
bach comprises a set of tables exhibiting the facts as abstracted 
and classified, and a mass of quotations and abridged extracts, 
otherwise’classified, on which the statements contained in the 
tables are based. The condensed statements, arranged after a 
uniform manner, give at one view, 111 each table or succession 
of tables, the phenomena of rll orders which each society 
presents—constitute an account of its moiphology. Us physiology, 
and (if a society having a known history) its development On 
the other hand, the collected extracts, serving as authorities for 
the statements in the tables, arc (or rather will be, when the 
w mk is complete) classified prim udy according to the kinds of 
phenomena to winch they refer, and secundunly according to 
the societies exhibiting these phcrom*na, »o that each kind of 
phemonenon, as it is displayed 111 all societies, may be sepa¬ 
rately studied with convenience The three divisions, each 
thus constituted, comprehend three groups of societies — 
(1) Cnrnnhstd S taint,.s, (2) Or7/1 mu' Sonetns-l-xt,u,t o, De- 
■ W, (J)CiwU Snculns—Kunit 01 Ml Hound,-nr Sevrnl 
sample tables have been sent us, and as a specimen ol the els i- 
fictory headings under which the immense arriy of facts arc 
grouped, we shall give those belonging to fable l\ of Divivon 
I ("Uncivilised Races ”), the Sandwich Islanders, one of the 
Malayo-l’olynesian Races. First aiogiv.n their In-ugunic F 11- 
vuonment (Climate, Suiface), Organic Enviionmcnt (Vegeta), 
Animal) , Sociological Environment (adjacent tribes), Physical, 
Emotional, and In’cllectual Clnractc.s Then follow the tables, 
divided into Structural and b unctiunal, each of which is sub¬ 
divided into Operative and Regulative The S ructural Opeia- 
live is again subdivided into Operative and Regulative • the 
Structural Regulative is subdivide! into Pohticil (Civil, [Do¬ 
mestic, (Marital, Filial), Public], A/iltlai j), Lcclesi istical, and 
( crcmomal (Mutilations, /unuial Kites, Imas oj Intel coin re, 
Uniats and Customs) Under b unctional, the Regulative is sub¬ 
divided into Sentiments {.hst/ntn, Motal), Ideas (Snpcistitions, 
Knowledge), and Language, the Opeutive into Processes (On- 
Intuition, Exchange, Piodmhon, .hit, A <atw;, Ac ), and P10- 
ducts (land-Wot Is, Habitations, Ac, hod. Clothing, Im/L - 
nimts. Weapons, ,Iisth,tn Products) Undci each final sub¬ 
division ample details arc given The value of such a work to 
all students of sociology, and of mankind generally, will be in¬ 
estimable. 

Sir Josiah Mason, who has already built and endowed an 
orphanage at Eidington, near Birmingham, at a cost of more 
than a quarter of a million, has now ai ranged to erect ami endow 
a Scientific College m Birmingham, for which will probably be 
expended at least an equal amount The 'limes gives 1 lie follow¬ 
ing details •—During his long experience as a manufactuier, Mr 
Mason became deeply convuiced of the want of and iv.cessi yfor 
“ thorough systematic scientific mstruction, specially adapted to 
the practical, mechanical, and artistic requirements” of the 
Midland district, and to this want he has deteimincd to devote 
a portion of ^is remaining property to supply. 1 lie institution 
is to be called “Josiah Mason’s College," or "Joxtih Mason's 
College for the btudy of Practical Science " Regular systematic 
instruction is to begiven in mathematics, abstract and applied phy- 
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tics, both mathematical and experimental, chemistry, theoretical, 
practical and applied; the natural sciences, especially geology and 
mineralogy, with their application to mines and metallurgy; 
botany, and zoology, with special application to manufactures; 
and physiology, with special reference to the laws of health. 
The English, French, and German languages will also be taught 
The trustees have power to include mechanics and architecture 
and all other subjects necessary to cany out the objects of the 
founder Mere literary education and instruction are excluded, 
as well as all teaching of theology and subjects purely theo¬ 
logical. No principal, professor, teacher, or other officer of the 
college is ever to be called upon to make any “declaration as to 
or submit to any test whatever of their religious or theological 
opinions,” nor are these in any wise to be considered either as 
qualifications or disqualifications foi holding any office, fitness to 
give the instruction required being the sole and only test Pro¬ 
vision is also made for giving lectures and opening classes for 
popular or unsystematic instruction, at which the attendance 
shall be open to all persons, “ without distinction of age, class, 
creed, race, or sex ” The founder’s object being to pio- 
mote the prosperity of the manufactures and industry of 
the country, especially of the two towns so frequently named, 
the college will be open to qualified persons of all classes who 
have to rely on science, art, or manufactures for a liveli¬ 
hood, “especially the more intelligent youth of the middle 
class” Provision is also made, when the funds pcimit it, 
to piovide instruction for females as well as males The 
site selected for the college is m the centre of the town, and 
the land is therefore of the greatest value, and the generous 
founder has already laid out upwards of 20,000/ on the site 
He has also conveyed landed property producing about 600/ a 
year, and (here is a clause m the deed in which he states it to 
be his intention to devote by his will additional funds fur the 
use of the college 'the total amount of this noble endowment 
cannot, therefore, be positively stated, as it will, of course, depend 
upon circumstances. Enough, however, has already been ilohe 
to render the “ Josiah Mason College” one of the most princely 
gifts yet made to posterity m England by any of her w calthy 

THt forthcoming number of Petermann’s Mtttkiilun^n will 
contain an interesting article compiled from the Australian 
papers, giving an account of a three months’ journey during 
August, September, and October of last year into the intei tor of 
Australia, by Mr F.rnest Giles, accompanied by Messr.. Car¬ 
michael and Robinson They struck off from the route of the 
overland telegraph at Chambers’s Pillar, about 133" 55' E long, 
and 24° 53' S. lat , and journeyed in a north-west direction 
along Finke Creek, traversing ground which has not hitherto 
been explored. They passed among long ranges of lulls, lying 
in an east and west direction, and varying in height from a few 
hundreds to 4,000 ft., though few of the heights are appa¬ 
rently above 1,000 ft At about the 24th parallel, in 133° N , 
they came upon multitudes of magnificent fan palms growing 
along the bed of the creek, they named the place the 
“ Glen of Palms.” Their journey in this direction extended to 
129' 55' W., and about 23” 10' S , the utter sterility of the region 
and the want of water compelling them to turn back It was 
only during the last few days, however, of their western journey 
that water became scarce. The most characteristic vegetation 
throughout was Spimfex, Casuarma was also of frequent occur¬ 
rence. Travelling for about 100 miles tn a southern direction, 
the explorers Came upon an extensive salt marsh, apparently from 
Petermann’s map upwards of loo miles long and from 6 to 7 
miles broad ; Baron von Muller has named this Amadeus Lake. 
After staying here for a few days, Giles and hw companions 
struck northwards for about 40 miles, and then south-eastwards, 
passing numerous creeks and a range of hills, “Gill Range,” 


and meeting the Finke again on November 16, not far from 
their starting point Altogether these plucky explorers travelled 
1,300 English miles, and have added considerably to our know¬ 
ledge of the interior of Australia 

Under the name of “ Herbarium Mycologicum CEcouoml- 
cum,” F Baron Thumen proposes to form a collection of those 
parasitic fungi which are injurious (including, also, any that are 
useful) in forestry, agriculture, horticulture, or in any other 
branch of industiy The specimens of each species will be 
labelled with the scientific name, diagnosis, and any needful re¬ 
marks, and, where possible, will be sufficiently numerous for a 
1 portion to be submitted to microscopic examination The col- 
leUion will be issued in fasciculi of fifty species, at the price of 
three thaleis each, and may be obtained of the collector, at 
Tephtz, in Bohemia 

We regret to learn that Mr Lotus 1< rascr, at one time promi¬ 
nently connecteu with the Zoological Society of London, author 
of the “ Zoologta 'Jyptca,” and a professional taxidermist of 
high repute, is suffering from destitution, in his old age, in 
Butish Columbia On April 7 last a communication was pre¬ 
sented before the meeting of the Academy of Sciences of San 
Francisco on this subject by Mr Henry Edwards, one of the 
members, and an appeal foi assistance was made to the friends 
of science ’1 his was answered by conti ibutions on the part of 
several persons, but it is not stated to what extent. 

The anniversary meeting of the Royal Geographical Society 
was held on Monday, Sir Henry Rawlrason in the chair Sli 
Uartle Frcre was elected 1’iestdent, and the Earl of Derby, Sir 
H Rawlinson, Sir R Alcock, and Admiral Richards, vice- 
presidents The retiring president, in his valedictory address, 
reviewed at some length the progress of scientific exploration 
during the past year. 

At the special request of Rear-Admiral Samis, the U.S 
Congress, at its last session, allowed an appropriation for the 
purpose of completing and publishing the catalogue of southern 
stais, observed by Gilliss in 1850-52, and the work is now being 
put in the hands of computers for publication as soon as 
possible. 

A slight shock of earthquake was felt on the morning of 
April 14, at Goalparah, Assam 

Additions to the Brighton Aquauum during the past week . 
Smooth Hound (Mnstdin vti/gai is), Skate (Raja batis) , Gur¬ 
nards ( Trlgla tyra) j John Dorcc (Zen t jabtr) , Scad, or Horse 
Mackerel (Ttaihurus Irachuiu ■>), Lump fish (Cycloptcrus lum- 
put), Turbot (Rhombus mauiitus) , Common Carp ( Cypttuns 
carpus)} Gold and Silver ditto (Cat assists aural nr) , Tench 
(Ttnca vutgarv), Herrings (Chip,a hat, ngus), Sharp nosed Eels 
(Anguilla vulgaut), Sand-launce ( Immodytes lattcea) ; Gar¬ 
fish (Btlonc vulgaris) , Zoophytes, Actinoloba dtanlhus, Tubu~ 
lana tndtvtsa, furtulasta cupresstna, Obeha gemculata, Pleura- 
brachia pilots. 

The additions to the Zoological Society’s Gardens during the 
past week include two Cretan Ibexes (Capra ptcla), presented by 
Mr. T. B. Sandwith, a Macaque Monkey (Macacus cynotnol- 
gtis ); a Rhesus Monkey (if crilhractis) from India, and a 
Vervet Monkey (CertopUkccus la/audn) from South Africa, pre¬ 
sented by Mr. H. N Hewett, a dark-green Snake (Zamcms 
alrovtrens) and a four-lined Snake (Colubes juadnhneatus) from 
Malta, presented by Mr. C A. Wright, a pig-tailed Monkey 
(Macacus nemestnnus) from Java; a Malabar Parrakeet (Palae- 
ornts columloidcs) from South India; an olive Weaver Bird 
(Hyphantornts capensis), from South Africa, purchased; a Bra¬ 
zilian Tapir (young) (Taptrus tcrrcstrii) from South America ; 
a Harpy Eagle (7 hrasadus harfiyta) from South America, depo¬ 
sited , four vanegated Sheldrakes (Tadorna vartegata), and 
four ruddy Sheldrakes (71 mtila) hatched in the Gardens. 
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SCIENTIFIC SERIALS 

Pdggetulorff's Annahn der Phys k tend der Chemte No 3, 
JJlSTJ,—This number commence* with a paper by Dr Oudemans 
jun-jon the influence of optically inactive solvents 011 the roti- 
tory power of optically active substances. The author, employ¬ 
ing a Wild polaristrobometer and lime-light, experimented with 
cane-sugar, cinchonm, brucin, phlorizin, and other substances, 
with water, chloroform, alcohol, ether, &c , as solvents lie 
unexpectedly found that the specific rotatory power of cinchonm 
in various mix’ ures of alcohol and chloroform had not values 
entirely intermediate between those of emchomn in either solvent 
separately (which are f 212 0 and f 228°) It rises to a maxi¬ 
mum of ovei £ 237 0 in a mixture of 10 per cent alcohol and 
90 per cent chloroiorm. He further compared the influence of 
different solvent* on the specific rotatory power of active sub- 
stance*, with then solvent action, and he considers the greater 
values of the former property correspond wuh a greater solu¬ 
bility of the active substance The numerical results are given 
in lull—Julius Thomsen continues his “ 1 hermocliemische 
Untersuchungen," examining, in this paper, the aflitnues of 
the constituents of water, of sulphuretted hydrogen, ol 
ammonia, and of carburetted hydrogen. He finds that while 
there is development of heat in the formation of marsh gas, 
there is absorption in the formation of ethylene and acetylene, 
from carbon and hydrogen. The author gives a ifsumi or re¬ 
sults from the senes of researches here terminated (the affinity of 
hydioeen to the metalloids), which presents some points of con 
siderable interest —In the next paper Prof. LubtmoH of Moscow 
calls attention to an error current m most text hooks on physics 
The field of view in a Galilean telescope is stated to depend on 
the size of pupil of the observer’s eye, and to be measuiablc by 
the angle under which this will appear from the centre of the 
object-glass This, he says, gives a value five or six times 
smaller than the actual, which is directly dependent on the size 
of aperture of the object-glass He explains and illustrates his 
new theory at some length —F Kudorff contributes the first 
part of a paper on the solubility of saline mixtures, and ltd 
Ketteler continues his mathematical inquiry into the influence of 
astronomical motions on optical phenomena —Among the ex¬ 
tracted papers may be specified those by Edlund on galvanic re¬ 
sistance, by Braun on direct photography of the solar protube¬ 
rances, and by Baumhauer on hygrometry m meteorological 
observatories. 

Der Naturjoi sehci for April 1873, contains a large amount of 
varied and interesting scientific matter In Physics and 
Chemistry, there are short accounts of M Jamra’s researches on 
condensation of magnetism. Dr Mayer’s on measurement of 
sound, M Cornu's new method of determining the velocity of 
light, Herr Fcddersen's paper on thermo diffusion of gases, fferr 
Nasse’s on the nitrogen in albumenoids, Clerk-Maxwell’s 
lecture on action at a distance, &c Herr Nasse finds that, m 
the albumen-molecule, one portion of the nitrogen is combined 
loosely, another much more intimately, and he sets himself to 
determine the proportion of loosely-combined to the entite 
nitrogen-contents, w various albuminous substances. His obser¬ 
vations have an important physiological bearing In biology 
proper, we may note a paper giving the results of Herr 
Stohmann’s recent study on animal nutrition. This author en¬ 
deavours to formulate mathematically the digestibility of food 
stuffs P. bccchi’s recent communication on the solar pro¬ 
tuberances and spots is given, and. Ujcre is a meteorological 
paper on the temperature of air m woods and in the open, de¬ 
scribing experiments by Herr Ebermayer We may further tall 
attention to a note on Baranetzky’s experiments on the period 
icity of outflow of sap in plants, a phenomenon he finds based 
on the periodical action of light. Geology, geography, 
technology, &c, are also represented in this serial, and the 
weekly " Klemere Mittheilungen” furnish a number of well- 
selected scientific data 


SOCIETIES AND ACADEMIES 

London 

Geological Society, May 14.—Mr. Joseph Frestwlcb, F.R.S., 
Vice-president, m the chair—The following communications 
were read —“ On the genus Palmcoryne, Duncan and Jenkins, 
and Its affinities,,” by Prof. P. Martin Duncan, F.R.S.—In this 
paper the author referred to certain minute fossil* from the Car¬ 
boniferous rocks of Scotland, described by himself and Mr. 


Jenkins in a paper read before the Royal Society, as belonging 
to the Hydroida, and most nearly resembling the reran, genus 
Ptmerta, Wright He stated that numerous specimens since 
received threw some further light on the nalurcof these fossils, 
and showed especially that in all probability the ba-e is not 
really cellular, but that the cellular appearance is prixluced by 
tlie giowth of the real base of the polype over the cells of the 
hmtltUa on which it grows—“Notes on Structure in the Chalk 
of the Yorkshire Wolds,’ by Mr J K Mortimer —In this 
paper the author desenbed a peculiar structure observable in 
chalk from Yorkshire and elsewhere, giving it a striated appear¬ 
ing This structure had been ascribed by Dr Mackie and 
others to slickensides The author adduced reasons for doubt¬ 
ing the mechanical origin of these slnation*, and argued that 
they are of an organic nature He ascribed them to corals, and 
remarked that similar stria: occur in all limestone formations — 
“ On Platysia^um sehtoophalum and PaUevspitwx pnsrus, 
Egerton,” by Sir P de M Grey-Lgerlon, 13art, M P , F R S. 
— 1’he two species of fossil I'lshes noticed in this paper were 
described by the author m the 13th Decade of the Memoirs of 
the Geological Survey, published in 1872 They arc both from 
the Lias of Lyme Regis I (enow described some new specimens 
which add to our knowledge of then characters An example of 
P/afystagum shows the position of the dorsal fin, which is placed 
eery fir back, occupying a place opposite to the interval between 
the ventral and anal fins, and the form of the trunk, which is 
of nearly uniform depth from the occiput to the base of tlie 
dorsal fin The structure of the dorsal fin was described in 
detail The new specimen of Puhrospinax pttsius showsespe- 
uilly the position of the second dorsal spine, which is placed 
over tlie 50th vertebra, the first being on the totli, the iisli thus 
most nearly approaching the existing Cestuuinn, which it also 
ri sembles in its dentition In other respects it seemed to be most 
clearly allied to Acanthias —“On a new genus of Silurian Aste- 
ri-d.v,” by Mr 1 liomas Wright, F R S E —The specimen 
dccribrd showed the outline of a small Starfish, with a large 
disc and short rays, m a slab of Wenlotk I mtestone from Dud- 
liy The outline of the ten rays was desenbed as marked 
out by the border of small tnangiilar spines, the other plates of 
the disc and rays being absent Each ray was terminated by a 
xiemhke multiarticulatc process as long as the ray, from towards 
the extremity of which spring slender lateral processes, giving it 
1 tufted appearance This Starfish, which is m the collection of 
Dr Grmdrod, is named by the author JmhetasUr plumiformu. 

Zoological Society, May 20—Dr F Hamilton, vice-pre¬ 
sident, in the chair —Lord Aithur Russell exhibited specimens 
of, and made remarks upon, the different varieties of the Carp 
(Lypnnue earpio ) cultivated in the German fish-ponds —Mr. 
Selater offered some remarks upon the most interesting animals 
observed in the Gardens of some of the continental Zoological 
Societies which he had lately visited—Dr F. Hamilton read a 
note confirmatory of the extraordinary fecundity of the Chinese 
Water-Deer (IlydtopoUs tnermis) —Mr. If L Dresser exhibited 
some rare buds from the Ural, amongst which were the Smew 
(MetgUi alMltet) in down, nestlings of the Rustic Bunting (Pm- 
kiiza rustled) and several specimens of Lilljcborg’s Salient1a 
mn^mmstru, which last he believed to be identical with Aimer- 
p/ulus dumetorum of India —.Sir Victor Brooke, Bart, read a 
piper on the African Buffaloes, which he considend might be 
reduced into two species, Iiubalus differ and Puialus pumihtx. 
Of these the latter exhibited two vsneties in the western and 
eastern points of its range, while the former appeared to extend 
fiom the Cape up the eastern coast to Abyssinia without any 
material variation.—Mr St George Mivait, F R S, read a 
memoir on Lepilcmui, Chen ogalais , and other Leinurine forms, 
to which were appended remarks on the Zoo'ogical rank of the 
Bemuroidea in the natural system—Messrs Sclater and Salvin 
communicated a paper on some Venezuelan Birds collected by 
Mr James M Spence, amongst which were examples of two 
s[>cc!es believed to be new to science, and proposed to be called 
l och turns sarona and Cryphtrus cennmvenlns —A communica¬ 
tion was read from Mr K. Swdnhoe, on the White Siork of 
Japan, which he referred to a species different from the Ctcema 
alia of Europe, and proposed to call C hoyitana —Mr II. E 
Dresser read some notes on certain oriental species of Eagles 
(Aqidlu). 

Royal Horticultural Society, May 16.—General meeting, 
—Visccnmt Boxy, M. P,, president, in the chair.—The resigna¬ 
tion or the Assistant-Secretary was announced.—The Rev M. 

J Berkeley, who was then called to the chair, commented on the 
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plants of interest exhibited. He called attention to specimens 
of Cyhsus Adami, believed to be a graft-hybrid, which heart 
upon the same branches, besides us own proper intermediate 
flowers, the ’dissociated very distinct flowers of its parenti.— 
Ttilancisia tenanthci and a large flowering specimen of Oycas 
revoluta were also alluded to < 

Scientific Committee.—l)r T U Hooker,f R S, C.B , in the 
chair.—Mr. Anderson-IIenry sent cuttings from black currant 
bushes, the buds of which were swollen to an unusual size, but 
abortive This was due to the presence of a four-legged acaroid, 
similar to those on lime and hazel. In gardens near Greenock 
it was scnously affecting the cultivation of the fruit ; it is be¬ 
lieved there to have been imported with plants obtained from 
the Low Countries — A letter from Mr Andrew Murray to Mr. 
Berkeley was read, dated Salt I ake City He sent an Osctlla - 
Iona, which he had found in a hot sulphuretted spring, also 
specimens of a Nostoi, with very latge-ctlled chains, which 
blackened the stones in the biooks.—Dr Masters called atten¬ 
tion to a mode of propagating the vine described by M. Rivlire 
Cuttings were planted veiticallyin the ground in the soring, 
the uppermost bud being completely covered with 3 to 4 inches 


' Royal Society, May 19.—Memoir on the placeutation of 
the sloths, by l’rof Turner After refeinng to the absence of 
any definite information on this subject in anatomical literature, 
the authoi described his dissection of the gravid uterus cf a 
specimen of that species of two-toed sloth, which Peters’ has 
named Choloepus lloff'manm. His specimen was perfectly fresh 
when it came into his possession, and he had succeeded in 
obtaining satisfactory injections both of tjieTatal and maternal 
systems of blood-vessels Ills dissections have led to the 
following conclusions —The placenta of the sloth is not coty¬ 
ledonary, m the sense in which the term is employed to express 
the non-dcciduate plactnta sub divided into distinct and 
scattered m uses, as m the ruminants. In the fullest sense of the 
word it is a deciduate placema If the inference which has 
been drawn from Sharpey’s observations on the placenta m 
Mams, viz that it is «ou deciduate, be correct, then it is dear, 
if any value is to be attached to the placental system of classifi¬ 
cation, that the scaly ant-eaters can no long be rcgiouped along 
with the sloths in the order hdentata, which order must therefore 
be broken up. The memoir concluded with some remarks on 
the affinities, as tegaids their placental form and structure, of the 
sloths to the other deciduate mammals. 


Paris 

Academy of Sciences, May 19 —M de Quatrefages, 
president, in the chair—The following papers were read—A 
note on solar cyclones, with an answer, by S Respighi to M. 
Vicaire and Father Secchi, by M I aye M. Vicairc in his late 
critique on M Faye’s solar spot theory had asked how that 
author could compaie the barometric depressions in terrestrial 
cyclones which only amount to a lew millimetres of mercury with 
the enormous lowerings of the chromosphere which ought to take 
place on the solar spots but which are inadmissible M Faye 
now replied that these depressions are fails long and carefully 
observed by Respighi, and quoted a letter Irom him on the sub¬ 
ject. With regard to Secchi’s assertion that Respighi had been 
deceived by the small size of Ins telescope (44 inches aperture) 
he pronounced the objection utterly invalid, for, whatever might 
be the shortcomings of the telescope as regards minute details, it 
could never make the chromosphere appear very low where it 
try high,—Note on the mechanical properties of 
s, byM Iresca.—Hydrologic studies of the Seine 
iltural applications, by M. Bclgrand —On fee 
:he substratum m the distribution of rock lichens, 
—New observations on metallic deposits on zinc, 
&c, and a new heliographic process, by M C, Oourdon.— 
On an electro-diapason ot continuous movement, by M E. 
Mercadier.—O11 an electro-dynamic experiment, by MM. G. 

Plants and Alf Niaudet-Breguet_On the action of dry 

ammonia gas on amnionic nitrate, by M. F. M. Raoulb 
The author found that the liquid produced by the action 
vanes in composition with the temperature. At - to° C., 100 
grammes of the nitrate absorb 42'50 grammes of the gas, tills 
gradually diminishes as the temperature rises until at a- 20“ 20 - 9 
grm. only are retained and the product Is solid, at 79° only 
o’5grm. of NH S remain.—On certain peculiarities observed in 
spectrum researches, by M Lecoq de Boisbaudran.—On the 
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preparation and properties of oxymaldc acid, by M E. Bour- 
twin.—On the acid derivatives of napthyhunine, by M. D. 
Tommasb— On the different propylemc chlorides. A classifi¬ 
cation of the absorption-bands of chlorophyll; accidental 
bands, by M J. Chautard. The author so calls the bands 
produced by the action of acids, alkalies, or other re-agents 
upon normal chlorophyll —Observations on the regulation of 
the magnetic compass, by M Caspan —Experimental Re¬ 
searches on the influence of barometric changes on life, tenth 
note, by M P. Bert — Mineralogical determinations of the true 
meteoric irons (Holosid&res) In the Museum, by M. Stan. 
Meunicr During the meeting an election to the vacant seat of 
the late M, le Comte Jaubert (Academecien libre) took place. 
M de laGournene obtained 44; M Breguet, 9 , M Sedlllot, 
5, M Jacqmm, 2, and M. du Moncel, 1 vote M. de la 
Goumene was accordingly declared elected. 
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CONDENSED MILK 

HE importance of milk as an article of diet is so 
great that anything offered as a substitute for it, 
or that renders it more available as food, demands atten¬ 
tion. The composition of cow's miik is so nearly like 
woman’s milk that the addition of a little water and sugar 
may be said to convert the one into the other , hence the 
practice of giving cow’s milk to young children, and 
making it a substantial article of their diet long after they 
have cut their teeth and are able to masticate bread 
and meat. No inconsiderable quantity of milk is also 
consumed by adults, and its nutritive effect is not ex¬ 
ceeded by any article of diet, as it contains all the consit 
tuents that are necessary to the perfect nutrition of the 
human body. 

There arc, however, scveial drawbacks in the ufe of 
cow’s milk which diminish its utility, limit its use, and 
sometimes render it dangerous. One of the great draw¬ 
backs in milk is its liability to decomposition The sugar 
it contains becomes acid, the caserne separates m the 
form of curd, and a fermentation ensues which renders it 
unpleasant and sometimes even dangerous as an article 
of diet. The latter effect is seen more particularly in 
young children. During the summer months they sutler 
extensively from diarrhoea, and there is little doubt that this 
is largely due to the acidity of the milk which is given to 
them. Milk bought in the morning in London is fre¬ 
quently unfit to be usel in the evening for the diet of 
infants. These changes in milk are hastened by the pre¬ 
sent system of bringing mtlk to London from a distance 
m cans, by which means it is shaken, and its tendency to 
change hastened 

Another drawback in the use of milk is its liability to 
adulteration. Unfortunately the agent by which milk is 
adulterated, is easily accessible and can be detected with 
great difficulty. We cannot instruct cooks and poor 
people in the use of lactometers and hydrometers by 
which the learned test milk moreover, the natural 
liability of milk to vary is very great Thus the quan¬ 
tity of cream in milk received by the Aylesbury Con- 


retained ; the preparation keeps for some time, is easily 
conveyed from place to place, and by the addition of 
water milk, so to speak, is readily manufactured. None 
, of these preparations, however, seemed to succeed till a 
process for making what is called “ Condensed Milk ” was 
introduced. Whether America or Europe has the honour 
of the invention we need not dispute here. It is now 
made in this country by thousands of gallons daily, and 
its manufacture may be witnessed on a large scale at 
Aylesbury. 

Although the process of evaporating milk may be 
regarded as an exceedingly simple one, the attempt to 
carry it out at Aylesbury on a large scale has developed 
| a complicated machinery in which steam power is exten¬ 
sively used , 200 persons arc employed, and the milk 
of 1,200 cows, each yielding 14 quarts, is daily eva¬ 
porated The milk used is brought from farms in the 
neighbourhood in ordinary tin cans Each can before it 
is sent to the factory is carefully tested by the taste and 
smell and the lactometer. Any doubtful specimens are 
set aside for re examination or rejection. The milk is 
then passed into a vacuum pan, and the vapour thus pro- 
1 duced is earned off and condensed and thrown away. 

! When the milk has acquired a proper consistence it is 
I mixed with sugar. This addition of sugar is the dis- 
1 tinguishing feature of the condensed milk process. After 
this the milk is still further condensed till it reaches 
, the required consistence, and is run off into the little 
I tin cans which are so well known. The whole of 
j these operations are carried out with a regard for 
I cleanliness, which would look almost fastidious if it 
I were not known that a single particle of decomposing 
j milk allowed to get into the receiving pans might destroy 
1 the whole mass. Every can is returned thoroughly 
1 cleansed to the farmer who sends it, having been hrst 
submitted to hot water, then to a jet of steam, and then 
rinsed out by a jet of cold water. 

The condensed milk thus prepared is of a semi-liquid 
consistence, and can be taken out of a jar with a spoon. 
Several analyses of this milk have been made. The late 
Baron Liebig found that it contained— 

Water . ... 22 44 

Solids .77 56 


densed Milk Company varies from 9 to 17 per cent j 
Dr. Hassell states that the cream given by the milk of a 
cow, the milk of which he pirsonally inspected, was but 
4i per cent. Although then all milk containing less than 
9 per cent, of cream may be suspected of adulteration, yet 
it may happen that a milk containing but 4$ per cent, 
may be really not adulterated with water at alL 
This varying quantity of cream also shows that even 


The Lancet has more recently published the folio* 
tnalysis .— 


Moisture . 
Butter 
Caserne. . 

Milk sugar 
Cane Sugai 
Ash 


2510 
u r 73 
i;i 7 
16’24 
2946 
230 




when milk is not adulterated it is liable to great varia- " 100 00 

tions in the quantity of cream which may be taken as From these analyses it will at once be seen that the 
the measure of its usefulness as an article of food. only perceptible difference between condensed milk and 

Many attempts have been made to overcome these ordinary milk is that the former contains more sugar 
objections to the use of milk, and from time to time pre- and less water than the latter. Both these things are 
parations of it have been sold by which freedom from necessary for attaining the objects for which condensed 
acidity and adulteration are secured. The most available ip&U manufactured. The diminution of the bulk of the 
of these preparations have been those that submitted the wider ftp ip 87 per cent, in ordinary milk to 25 per cent, in 
wOk to a process of evaporation by which more or less ponflenied secures diminution of the bulk of the milk, 
of the water naturally contained in milk is got rid of. By thifs renders transportation comparatively easy. Tie 
these processes the nutritive constituents of the milk are condensed nfllk is easily converted to the condition ofortu- 
No. 188— Vol. viii. °* 
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naiy milk by tbe addition of either cold or hot water. 
The addition of the sugar is found to be necessary, in. 
order to enable the other constituents to resist decompo¬ 
sition. Mtlk will keep any length of time when entirely 
desiccated, but by the process of drying entirely the milk 
loses its flavour and many of its properties. The Henn- 
liquid condition of condensed milk prevents these changes, 
but in this state it is liable to decompose , hence the 
necessity of additional sugar. 

The question arises as to whether this added sugar in 
any way interferes with the quality of the milk in its rela¬ 
tion to the diet of infants or invalids. In comparing 
human milk with cows’ milk, we find that the latter con¬ 
tains more caserne and less sugar than the former. 
Hence, when given to children it is customary to add a 
little water and a little sugar to make it like mother’s milk. 
This object is really effected by the addition of cane 
sugar to the condensed milk, and it may therefore be 
unhesitatingly employed in the nursery as a substitute for 
ordinary cows’ milk. 

After a personal inspection of the Aylesbury manufac¬ 
tory, and a full consideration of the whole subject, wc are 
quite prepared to say that where good fresh cows’ milk is 
unattainable, as it is almost practically so m our large 
towns, there is no substitute for it equal to condensed 
milk. Nor is this a matter of theory , hundreds of gal-I 
Ions are being used every day in London, and most of it" 
under the direction of experienced medical men. One | 
medical man assures us that he has a healthy, fine-grown 
child of ten months that has never taken anything but 
condensed milk. 

As the diet of invalids, it may in some cases require 
watching when the action of sugar is injurious to the 
system. but in these cases milk should be altogether 
interdicted 

It is to be hoped that no disadvantage in the use of 
this agent his been overlooked, as the advantages of its 
use are so many and so obvious. It presents a pure form 
of milk in a condition in which it may be kept for any 
length of time, and is not injured by removal It is 
always at hand night and day, and by the addition of 
cold or hot water can be converted into nutritious and 
wholesome food. E. Lankssier 


THE PHYSIOLOGY OF MAN 
The Physiology of Man. By Austin Flint, Jun , M.D. 

Pp. 47a (New York D. Appleton and Co., 1872) 

E have already had to speak in terms of high com¬ 
mendation of Dr. Flint’s comprehensive treatise 
on human physiology, as being written m a clear, methodi¬ 
cal, and judicial style, the statements made being care¬ 
fully weighed, and in most instances supported, by the 
best, if not the most numerous, authorities; whilst the 
author has in many parts enriched it with the results 
his own important researches. The present, which con7 
stitutes the fourth volume of the work, is no exception to 
our remarks. It is occupied with the consideration of 
tbe nervous system, excluding the special senses, and 
gives a very complete account of that difficult and ex¬ 
tensive Section of physiology, the study of which haS 
engaged the attention of so many of the best workers in 


all civilised countries during the past twenty years. Dr. 
Mint commences by a short rlsuml of the principal facts 
That have recently been made out in regard to the struc¬ 
ture of the nerve-centres and cords, and the mode of 
termination of the nerves m muscle, gland, and skin ; 
entering into the subject perhaps as far as is necessary in 
"a strictly physiological work, the author taking Schultze’s 
article in the recently published “ Handbook of Histo¬ 
logy” of Strieker, Kolliker, and Robin as his guides. 
The first chapter concludes with an account of the recent 
observations of Voit on the regeneration of the cerebral 
hemispheres after their ablation, which show that a large 
portion of these bodies may be reproduced, and that the 
organ may recover its functions to no very inconsiderable 
extent. 

The second chapter deals with the general functions of 
the motor and sensory nerves, and gives a very fair account 
of Ihe history of the discovery of the difference in the func¬ 
tion of the anterior and the posterior roots, due promi¬ 
nence being given to the claims of Walker, Mayo, and 
especially of Majendie In speaking of the recurrent 
sensibility of the anterior roots, Dr Flint is not satisfied 
with Brown-Sdquard’s explanation that it results from 
the compression of sensory nerves distributed to the 
muscles during the spasm caused by the irritation of the 
anterior roots , but inclines to Majendie's and Bernard’s 
opinion that there are actually recurrent sensory nerves 
in the anterior roots, on the ground that the pain is some¬ 
times apparently severe when the cramps are slight. 
The relations of the nervous system to electricity, and 
the rapidity of nerve conduction, with the means of esti¬ 
mating it, are well and correctly given. 

The cranial nerves are next considered In this section 
we think the author fails in his account of the deep 
ori«>in of each nerve. He does not appear to have heard 
of or seen the papers of Lockhart Clarke contained in the 
Philosophical Transactions (1858-67). Yet these contain 
by very far the most minute and tbe most accurate de¬ 
scriptions hitherto published on these points, and the 
importance of their relations to pathology would have 
fully justified more elaborate details Thus, to take one 
point only, whilst speaking of the deep origin of the sen¬ 
sory root of the fifth pair of nerves, he makes no allusion 
to the very interesting facts descubed by Clarke of the 
internal connection of this root with the vagus and glos¬ 
sopharyngeal nerves in the grey tubercle, or caput cornu 
posteriori , of the connection of its motor root with the 
glossopharyngeal nucleus and the fibres of that nerve, 
and with the fasciculus teres , or, finally, of the connec¬ 
tion of the sensory root with the nucleus of the third 
through the intermediation of the grey tubercle, into 
which the sensory root penetrates. On the other hand, 
his account of the functions of the various nerves and 
theii branches is given extremely well; the account of 
the chorda tympani, for example, being excellent; and 
the conclusion at which Dr. Flint has arrived, namely 
that it is a nerve of gustation, as well as a motor Or 
stimulant 'nerve for the submaxillary gland, being fully 
borne out by Lussana’s observations recently published 
In Brown-Sdquard’s journal, and which, at the time Dr.' 
Flint wrote,(had not appeared. A very long section com¬ 
mensurate with its importance is devoted to the pneumo- 
gastric nerves, the action of which on the heart, lirynj^ 
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lungs, and stomach is given, with full reference to their 
remarkable inhibitory and depressing powers. 

In the description of the anatomy of the spinal cord. 
Dr. Flint takes Gerlach’s article m Strieker’s Handbook as 
his guide, and gives the following as the results of his 
own experiments, and those of others which he regards 
as most reliable. “ The gray substance is probably m- 
excitable and insensible under direct stimulus. The 
antero-lateral columns are insensible, but are excitable 
both on the surface and in their substance, i e. direct 
Stimulation will produce convulsive movements in certain 
muscles, which movements are not reflex and are not 
attended with pain. The lateral columns are less ex¬ 
citable than the anterior columns. The surface at least 
of the posterior columns is very sensitive, especially near 
the posterior roots of the nerves. The deep portions of 
the posterior columns are probably insensible, except very 
near the origin of the nerves” Dr Flint then proceeds 
to describe the functions of the grey matter, and of the 
several columns of the white, explaining and adopting 
the views generally accepted The posterior white 
columns he regards, with Todd, as containing fibres 
acting as commissures between the several segments of 
the cord. 

The functions of the cerebrum are very briefly given, 
indeed, except in regard to language they are not given 
at all, and for a reason that scarcely appears satisfactory, 
viz. that though their consideration is properly a part of 
physiology, the range of the subject is so extensive, that 
it is only treated of exhaustively in special treatises on 
mental physiology. This is much to be regretted, as we 
feel sure that if Dr. Flint had attempted it, he would have 
succeeded in giving a very interesting section upon it 
The cerebellum he regards as the co-ordinator of the 
muscular movements, and he has collected many patho- 
logical cases m support of his view The last chapteis 
are devoted to the sympathetic nerve and to sleep. The 
account of the sympathetic system enters freely into the 
consideration of the vaso-motor and trophic nerves. 
Upon the whole, this volume of Dr. Flint’s woi k may be 
regarded as a valuable accession to physiological litera¬ 
ture, and as giving the results of modern research with 
such fulness, combined with accuracy, that the ordinary 
student will not require to look beyond its pages for any 
information on this important subject of medical know¬ 
ledge. We look forward with much interest to the 
next volume on the “ Special Senses,” which the author 
assures us is nearly ready. 


CLODD'S “ CHILDHOOD OF THE WORLD ” 
The Childhood of the World a Simple Account of Alan 
in Early Tima By Edward Clodd, F.R.A.S. (London 
Macmillan and Co.) 

HIS genial little volume is a child’s book as to short¬ 
ness, cheapness, and simplicity of style, though the 
author reasonably hopes that older people will use it as a 
source of information not popularly accessible elsewhere 
as to the life of Primitive Man and its relation, to our 
own. In brief chapter* he states the principal points of 
Ihe modem science of civilisation, discussing the con¬ 
dition of Prehistoric savages, the early use of stone 
Implements and the Introduction of metals, the discovery 


of other useful arts, the evolution of language, the inven¬ 
tion of writing, &c. Having laid down this as a founda¬ 
tion, he then proceeds to his mam purpose, that of 
explaining the successive phases of man’s belief, the 
working of inventive fancy in mythic legend, the rudi¬ 
mentary ideas of the lower races as to souls and their 
existence in a future state, the nature of deities, and the 
meaning of the worship offered to them by prayer and 
sacrifice. Examining the religions of the less cultivated 
races of the world, he passes through them to arrive at 
doctrines which, regarding them as highest and surest, 
he turns all his gift of earnest eloquence to teach This 
book, if the time has come for the public to take to it, 
will have a certain effect in the world. It is not a mere 
compilation from the authois mentioned in the preface, 
but takes its own ground and stands by and for itself. 
Mr. Clodd has thought out his philosophy of life, and 
used his best skill to bring it into the range of a child’s 
view. Why, indeed, should not children be taught their 
elementary philosophy of nature at the modern level ? 
Why should they not begin to shape their lives by the 
best theory of the woild, and their own place and duty in 
it, which their parents can accept > 1 houghtful children 
will take in most of the facts Mr. Clodd works on, and 
his ideas will open many doors in their minds, leading 
into regions to be more fully explored years later Much 
of the book, it is true, is beyond a child’s unhclped 
understanding , not that the words are too hard, but that 
the ideas are. Its story is anything but “ a tale of little 
meaning tho’ the words be strong,” its simple Ian- 
guage has often to convey thoughts too abstract for easy 
assimilation. Vet there is no harm in this, for the best 
children’s books are those which in part engrave know* 
ledge on their tninds with finished accuracy, and in part 
only stamp roughly impressions which will; take their 
sharper lines another time 

The world is growing daily more alive to the fact that 
the history of man and man’s ideas, with all the problems 
of belief and duty which can be tightly treated on a his¬ 
torical basis, have been shifted into new places and 
altered into new forms by the modern sciences of the 
World and Man. At this present time there are num¬ 
bers of parents and teachers to whose views such a 
modem “ Religio Medici ” as Mr Clodd offers is con¬ 
genial, and who distinctly want a book like his to teach 
out of The need is all the moie felt, because so many of 
the topics treated are among those where both theology and 
science put forward claims to speak with authority, while 
the adjustment of these claims has been mostly attempted 
by the class of writers who may be called “ reconcilers.” 
But educated people now distrust the method of these 
writers as vutated by foregone conclusion, and it is more 
and more felt that the great problems of humanity must 
be dealt with by men who do not shape their evidence, 
but let their evidence shape them Mr Clodd, at any 
rate, is no “ reconciler ’ It is evident that his religious 
feeling has come into real union with his positive know¬ 
ledge, and that this act of mental chemistry has gene¬ 
rated doctrines which are at once his theology and his 
philosophy. These doctrines it is not the office of this 
journal to diJcusS nor, considering how far Mr. Clodd 
adopts (of course with due acknowledgment) evidence 
and theories from the heavier volumes of technical ethno- 
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login*, my oim included, would it be convenient for me 
to enter into detailed argument on his ethnology. I need 
only mention as points to which exception is likely to bfc 
taken, Mr. Clodd’s easy passing over of the really serious 
difficulty, what became of the bones of the Drift-men and 
Cave-men, and his too confident expressions as to the first 
habitat of man, and the Origin of Languages. This said, 
what is left for me is simply to announce his work, help¬ 
ing to make it known to the class of readers who are 
waiting for it. E. B Tylor 


OUR BOOK SHELF 

Notes on Nairn al Philosophy . By G. F Rodwell, 
FRA S., F C S , Lecturer on Natuial Philosophy in 
Guy’s Hospital and Science Master in Marlborough 
College (London . J. and A. Churchill, 1873) 

This useful little work is an enlargement of Notes 
v hich the author had prepared for the students attending 
his lectures at Guy’s Hospital The title is perhaps a 
little too wide, as the book contains no reference to 
Sound and but a scanty treatment of Light, polarisation, 
for example, being not even mentioned 1 hese omissions 
are explained in the preface as caused by the adaptation 
of the notes to the “Preliminary Scientific” Examination 
at the London University. We are quite sure, however, 
the author will agree with us that students for this exami¬ 
nation will have to supplement their reading by some 
rather stiffer work than we find here As an mlroiiuclory 
text-book for this examination it is quite the best we have 
seen, the author having carefully avoided that atrocious 
system of giving candidates only just such knowledge a* 
may help them to scrape through an examination. The 
evidence of conscientious labour which is conspicuous 
throughout the book makes us the mote regret the incom¬ 
pleteness of these Notes Even of the subjects treated it 
is obvious that in 160 pages, only the barest outlines of 
natural philosophy can be given The “ Notes ” therefore 
chiefly consist of lucid and concise definitions, and every¬ 
where bristle with the derivations of scientific terms. To 
this latter point the author has devoted mur h labour and 
thereby done good service to science, though on the other 
hand we cannot help thinking Mr. Rodweil runs a fair 
chance of being accused of pedantry by his frequent use 
cf Latin quotations. One or two little points needing 
correction catch our eye. Fig. 18 is printed upside down; 
amidst all the derivations we do not see the meaning of 
the terms given to different thermometric scales ; here as 
in some other books cobalt is erroneously stated to be 
attracted to a magnet even at the highest temperature. 
As this seems to be a frequent error we will give 
Faraday's own words on this matter, they are to be 
found on the very last page of his “ Experimental Re¬ 
searches in Electricity.” ** By greater elevation (of tem¬ 
perature) nickel first loses its distinctive power at about 
035° F. ? then iron at a moderate red heat, and cobalt at 
a far higher temperature than either, near the melting- 
point of copper.” There cannot be a doubt that thus 
little book will be of use to science teachers and science 
students. 

Transactions of the Norfolk and Norwich NaiurahstP 
Society, for 1872-73. (Norwich 1873,) 

This little volume contains some excellent papers. The 
president, Dr. Beverley, in his address, suggests, rightly, 
we think, that members of such societies ought, in their 
researches and papers, never to lose sight of the views 
and. opinions usually associated with the name of Darwin, 
and very justly says that “the origin of species, the 


theory of evolution, and other Darwinian doctrines, can¬ 
not be proved or disproved by newspaper controversy or 
theological discussion ” The first paper is by Mr. Howard 
Saunders, F.Z.S., on the Ornithology of Spain, which is 
followed by a short paper on Vanessa Antiopa , by Mr. C. 
G. Barrett This is followed by a long, carefully com¬ 
piled, and well illustrated list of the Fungi of Norfolk, by 
Mr C. B. Plowright, M R C S. The president, Dr. 
Beverley, also contributes a paper on the edible fungi of 
Norfolk, in winch he draws attention to the great value 
of this much neglected source of nutritive food. There 
is an interesting paper on the Ot er, by Mr. T. Southue’l, 
F,Z S The two last papers are, one on the “ Wild Birds’ 
Protection Act,” by Mr H. Stevenson, F.Z.S., m which 
he points out the many obvious holes in the Act and 
adds a list of “ wild birds,” containing the most common 
provincial names by which they are known m England 
and Scotland ; and Notes on the Mammalia of Norfolk, 
by Mr. T Southwell This society deserves the greatest 
credit for the important work its members are doing. 
They are making a praiseworthy, and so far a successful 
effort, to publish a fauna and flora of Norfolk. Already 
there have been prepared a list of the Mammalia ana 
Reptiha, the Land, Freshwater, and Marine Shells, and, 
as we have above said, a list of the fungi These will be 
followed by the Fishes, by Dr. Lowe ; the Birds, by Mr. 
Stevenson (author of “ The Birds of Norfolk),” the Flow¬ 
ering Plants and Ferns, by Mr. H D Geldart; Lepidop- 
tera, by Mr C G. Barrett, all of which, we believe, are in 
hand, and will be published as the society finds funds to 
print them. Such a society deserves the greatest encou¬ 
ragement, and it is a pity that it should be hindered in its 
good work for want of funds. This ought not to be in a 
county like Norfolk, and we are sure that the intelligent 
inhabitants of that county only need to be made aware of 
the value of the work the society is doing, to come forward 
and lend it a helping hand. This they will best do by 
becoming members and taking as active an interest m 
the work as then circumstances permit. The society 
ought to take effectual means of making its aims and the 
value of its work be known throughout the county. 

Buds of the Humber District By John Cordeaux. 

(Van Voorst.) 

Mr Cordeaux is so well known as a careful and trust¬ 
worthy observer of nature, that any work on his favourite 
subject, from his hand, must be read with interest. A 
residence of ten years in the district of which he writes, 
comprising North and Mid-Lincolnshire, and Holdemess, 
has enabled him to gain a thorough familiarity with the 
times of appearance and departure of the birds which 
visit it. These points he has noted with great pains and 
precision, as is proved by the fact that he has been able 
clearly to trace the points of the district at which each 
of the migratory birds enter and depart, most doing so 
from the sea-coast, the grey wagtail, cuckoo, and common 
dotteril, being the only exceptions The sections, of 
considerable length, devoted to the dates on which to 
expect the various wading birds, and the conditions of 
weather which cause these to vary, will be of great interest 
to sportsmen in the locality ; the woodcock, snipe, and 
plover receive the fullest attention. Among the rare 
birds'that are recorded as having been met with formerly, 
or of which one or more specimens have been shot lately, 
we find the cream-coloured courser, Macqueen's bustard 
(the only British example), Tengmalm’s owl, and the 
tawny pipit. Most extraordinary of all is a jacamar in 
the collection of Canon Tristram, which was shot in 
1849 by S. Fox, a gamekeeper, near Gainsborough; as 
the author remarks, “it must ever remain an ornitho¬ 
logical puzzle how it could have reached this country.* 
We recommend this excellent little work to all ornitho¬ 
logists and sportsmen. 
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LETTERS TO THE EDITOR 

[Tht Editor does not hold himselj responsible for opinions expressed 
by his correspondents. No notice ts taken of anonymous 
communications. ] 

Permanent Variation of Colour in Fish 


A question of some interest is raised by a letter published 
by Mr. Saville Kent, in Nature, vol. vui. p 25 It is stated that 
a Plaice, now in the Brighton Aquarium, has “the posterior 
half of its under surface, usually white, coloured and spotted as 
brilliantly as the upper one , the line of demarcation between 
these two colours again, though sinuous, is most abrupt,” and 
the writer proceeds to say that, on the Darwinian theory, this 
may be considered as a remirkable instance of reversion—“ the 
Pleuronectidte being derived from ancestors originally possessing 
bilateral symmetry, and an equal degree of coloration on each 


First, as to the fact —Examples of such colouring among the 
Pleuronectidte are not very uncommon, and they occur most 
frequently in the Flounder (Pleuronectes Jlesus) and Plaice 
(P platessa) Sometimes it is the upper surface which is thus 
affected—more or less of it being purely white In a specimen 
now before me the colouring of the upper surface occurs upon 
the under one in numerous blotches of various sizes, and this 
mode of distribution is not uncommon In every instance that 
I have heard ef, the line or lines of domination, when they 
exist, are such as your correspondent describes, but, in extreme 
cases, no such line is present—the whole of one surface having 
uniformly assumed the colouring of the other Such abnormal 
colouring may occur either upon the upper or lower surfaces , 
the fish in the former case being entirely white, and fn the latter 
entirely brown. 

The rationale offered by your coi respondent, although en¬ 
gaging, is not unopen to criticism For nothing can be more 
evident to Darwinists than that the colouring of the Pleuronectutu 
has been acquired because of its protective adaptation to their 
peculiar form and habits. But it is difficult to see how such 
colouring could have conferred protection upon their free- 
swimming ancestors, so that, unless we make the highly anti- 
Darwinian supposition that the common progenitor was coloured 
in anticipation of the habits to be contracted by its offspring, 
there is only one hypothesis open to us, viz , that the unmodified 
progenitor adopted, through natural selection, the habit of lying 
on its side because of its original sandy colour As this view, 
however, will be rejected by all who know how much easier 
colour ts to modify than habit or structure, we are compelled to 
adopt the supposition, as being the most probable, that the 
coloration of the Pltwoneihdic is the result and not the cause of 
their form, and has, therefore, been acquuei during the process 
of their flattening. 

Although, however, we cannot, without gratuitous supposition, 
imagine that the unmodified ancestor of the group in question 
was coloured exactly like his progeny, theic is still one other 
hypothesis by which atavism might be called in to explain such 
instances as that adduced by your correspondent. Whatever 
may have been the original cause of the flattening taking place, 
it is not likely that tne initial variations (whether these were 
sudden and considerable, or gradual and slight), presented nearly 
so great a modification as that which we now observe. During 
these initial stages the partially modified individuals may have 
lain indifferently on either side, and so have acquired protective 
colouring on both. As the flattening', however, proceeded (from 
whatever cause), and the bones ;of the ikull, etc , became more 
and more contorted, the new exigencies of the case might have 
caused the left side to be more and more used as a ventral 
surface, until its colouring, bciug of no further use, was allowed 
gradually to disappear. Upon this view the deviations from the 
normal colouring which now occur would be reversions, not to 
the bilaterally-symmctncal ancestors of the flat-fishes, but to their 
partially modified offspring. And, if this view were tenable, it 
might throw some light upon the otherwise inexplicable fact that 
•oma species of Pleuronectidte are normally reversed— i.e. the left 
side instead of the right, constituting the upper surface—while 
in both kind of species individuals often occur which afe reversed 
with reference to their specific type. 

As however, this explanation is rather far-fetched, and, more- 
over, fails to account for the appearance of the partly white 
and the wholly white specimens above mentioned, it is best, I 
turn*, altogether to atoudon the reversion theory. 

Another, and, to my mind, a more probable one is open to us- j 


Accepting the occurrence of abnormally reversed fish as an un¬ 
explained fact, wc might, d priori, expect that a cross between a 
normal and a reversed individual of the same species might pre¬ 
sent the appearance described in your correspondent’s letter—the 
abrupt, though sinuous line of demarcation between the two 
colours, which always attends the occurrence of this variation, 
being precisely analogous to that which obtains in higher 
ammnls when piebald Moreover, the abnormal coloration being 
of most frequent occurrence in the Flounder and Plaice—fish 
which are also the most frequently reversed—and the occasional 
appearance of the entirely white and entirely brown varieties, are 
just the facts we should anticipate were this explanation the 
correct one Of course it may be objected that abnormal 
colouring is not of nearly so frequent occurrence as abnormal 
reversal, but when we renumber how utterly ignorant we are 
regarding the causes which determine reversal in the Phuronec- 
Ud,r, and the blending or non-blending of colours in all animals 
when crossed, we should not lay too much stress upon this ob¬ 
jection. 

The truth or falsehood of this explanation would admit of 
easy experimental test on the part of the Brighton Aquanum 
authorities. Should they, however, undertake such, they must 
not rest satisfied with mere simple crosses, however numerous, 
hut also try various complex and reciprocal ones. The piebald 
fish they possess should also be crossed with several normal and 
reversed Plaice Should all their experiments prove unsuccessful, 
they would still be interesting as tending to throw us back upon 
the only remaining explanation, viz that all these instances of 
abnormal coloration n re independent sports, and so affording us 
l>y far the most striking of the many examples in the animal 
kingdom of the tendency towards bilateral symmetry which ab¬ 
normal colouring frequently presents 

Dunskaith, Ross-shire, May 15 George J Romanes 


Venomous Caterpillars 

The concluding words of Mr. II S Wilson’s letter m your 
last number only leiterate the truth of a fact Nearly all British 
entomologists who have collected Lepidoptera must have had 
painful experience of the nutation caused by the hairs of some 
one or other of our Rombyccs that have very hairy larvce Por- 
thesia chrysortIwta is the greatest delinquent in tins respect; and 
some years since I suffered intense agony after collecting the 
pupae of this species. The hairs of tne caterpil’ar are woven 
into the cocoon and the web surrounding it, and I recommend 
anyone in search of a counter-irritant to rub bis face and neck 
with his hands after collecting these pupa. The result, although 
painful, will be edifying and admonitory The hairs have no 
effect upon the harder skin of the palm of the hand and fingers , 
and I believe (with most entomologists) that their action is purely 
mechanical, t.e. they pierce the tender skin in multitudes A 
precisely similar, though less severe, effect is caused by the hairs 
of some Borsginaceoqs plants, c g Ischium vulgare. On the Con¬ 
tinent the extreme irritation caused by the hairs of Cnethocampa 
/i m tsswnca is well known , and the introduction of a brood of 
these larvae into a drawing-room would probably be followed by 
effects similar to those caused by the king’s “great flea” in 
Faust. 

At present I consider that the existence of caterpillars actually 
venomous [i.e. with a poison-gland at the base of each hair) re¬ 
quires confirmation. There are some pachydermatous individuals 
upon whom the hairs of Uombyces have Utile or no effect. I 
am unhappily not one of those, but my mental hide repels the 
insidious attacks of romancers m Natural History. 

Lewisham, May 16 Robert McLachlan 


Between the years 1857 and 1862 when stationed a 

lozi, the capital of British Honduras, 1 made the a- 

of a so-called venomous caterpillar, which was h«u 
great dread by the natives, who averred that “its bite always 
produced fever.” 

Knowing their superstitious habits, anil that, as far as my 
knowledge of natural history went, there did not exist a cater¬ 
pillar capable ef producing a wound of any kind by biting, 1 
resolved to test the truth of the assertion. Accordingly, and to 
the intense horror of the bystanders, I took one m my hand from 
a tfee that was literally covered with them. It was about 
rj in. long, by { ui. thick, of a blue-grey tmt, and in addition 
to the fine long hairs which clothed it, was armed with dusters 
of short spines. These dusters were formed nto row* 
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and contained about a dozen spines each After a careful 
examination, I came to the conclusion that they were most 
likely to be the seat of the venom >us propensities a'tnhuted to 
the insect, sot struck the back of my right hand against them' 
two or three times to see what would be the effect. They were 
very tattle, and broke oft as they entered the skin I thought 
ao more about ft till about an hour had elapsed, when I 
experienced in the wrist a dead pain which gradually extended 
to the arm-pit, followed by a swelling of the glands 

For the whole day the p tin was sufficient to render my arm 
Useless , hence I thought that there must be some poisonous 
secretion in the spines, for the irritation caused by fine points, 
even if barbed, would scarcely produce such an effect The 
pain died away in the evening, unattended by any feverish 
aymptoms whatever, for I was in excellent health at the time 
Next day I examined several of the 'pines under the microscope , 
they were not barfx d, but hollow, and under pressure emitted a 
colourless transparent fluid, to which I attributed the poisonous 
qualities which caused me so much pain A M. I 1 ESTINC, 


The Demagnetisation of Needles 
It may not be generally known that magnetised ncedbs, like 
those used in galvanometers and telegraphs, are easily and 
rapidly demagnetised in the neighbourhood of other magnets, 
when the fields of the two magnets arc not coincident—that is, 
when their respective lines of force are not in the same 
direction 

A striking instance of this has just been hrought to my notice 
A tangent galvanometer used for taking daily readings of the 
escape of the current to earth upon wires, when they are dis¬ 
connected at their terminal points, was found constantly and 
gradually to be losing its delicacy This was traced to be due 
to the demagnetisation of the needle The needle was re¬ 
hardened and even changed but with the same effect The gal¬ 
vanometer was fixed near some Wheatstone’s ABC instruments, 
which, being worked by magneto-electric currents, have power¬ 
ful permanent magnets within them The galvanometer was 
shifted to the other side of the office, when the effect entirely 
ceased 

Hence those who have delicate galvanometers should be care¬ 
ful to see that they are not kept in the field of permanent 
magnets, unless, as in the case of the manner’s compass, they 
are free to move in the direction of the lines of forces of the 
magnetic field in which they lie 

Southampton, May 20 W. II I’rbecb 


Microscopes—Information Wanted 

I am following up some investigations and expenments In 
which I require certain data, which, however, I cannot at present 
arrive at, not being in possession of sufficiently delicate and 
exact instrumental appliances The information which I now 
desire to elicit from some more experienced observers than myself 
is of such importance as to be both useful and interesting-to 
many of your readers, and I therefore crave your insertion of 
this communication The information I require is all the more 
important as having a bearing upon many questions winch are 
now attracting public attention, such as spontaneous generation, 
the initial stage and transitional forms of living organisms, also 
various researches in experimental physics, chemistry, &c I 
desire to arrive at the following d«ta — 

1. What is the estimated dimensions of most minute particles 
of matter which can be visible, under any ctrcumstances or con¬ 
ditions, under the highest powers of the microscope ? I leave 
out of consideration (under this head) the question whether such 
matter Is living or dead, organic or inorganic, or in fact regard¬ 
less of way of Its properties whatever except its mere visibility as 
a minute portion of matter Some observers speak of visible 
particles vtmmirih and xtio'mnrth of an inch diameter, this is 
surely near the limit. 

2. What is the best or most accurate method of arriving at 
an eslimate of the dimensions of such minute objects as are too 
small to admit of actual measurement by any of the appliances 
now in use ? Every microscopist knows from experience that 
objects may be distinctly visible, not as a mere point, but having 
all appreciable diameter, and yet be too minute for actual mea¬ 
surement to any degree of accuracy. 

1 3. Have the most recently constructed microscopic objectives, 
r sucfc as the 01 Ath, any advantages over the -^th or ^th 


inch objectives in the determination of the data above referred 
to? and have immersion Itnses any advantage m this resptet? 
1 find <orae difference of opinion on this point. Some micro- 
Scopists consider that a really first-class T tjth with the use of deep 
eyepieces will enable us to see anything whatever which can be 
seen by any other objective of shorter focus. On the other 
hand, it is evident that a great number of the most experienced 
microscopists think otherwise , and from the very fact of their 
purchase of such expensive high powers, argue that such lenses 
are found to supply what other powers cannot accomplish. 

It appears to me that there is too much of vague and indefinite 
assertion in regard to the comparative powers and qualities of 
microscopic objectives, and it is very desirable that some more 
definite results should be arrived at With what precision and 
accuracy the results of astronomical observations are made 1 and 
taking into consideration that many of these results are obtained 
hy different methods of observation, using different instruments, 
and by different observers, it is astonishing that the discrepancies 
and errors of observation are so small It is generally admitted 
that the microscope is, to say the least, equally perfect, if not 
more so, than the telescope , and we should therefore expect a 
corresponding degree of accuracy in the results of microscopical 
observations. There are no doubt many who, like myself, have 
hitherto worked with only the medium and low powers, but 
wish to be possessed of the improved objectives of high power, 
but from want of sufficient information it is difficult to make a 
suitable choice H. H. 

Melbourne, Victoria, March 27 


Arctic Exploration 

The story of the American Arctic Expedition under Mr Hall 
is a wonderfully curious one ; but are we justified, from what 
we have been to’d, in coming to the conclusion that the part of 
the crew of the Polaris , that has been rescued m so remarkable 
a manner, are “deserters?” 

As far as l have understood the reports which have appeared 
in the papers, none of the rescued men have said they were de¬ 
serters , and until we hear what those who remained on board 
the Polaris have to say, it appears to he unjust and reprehensible 
to bring so grave an accusation against men, possibly innocent. 

Should it so happen that Mr Tyson and his companions are 
deserters, can we put faith in the correctness of any part of their 

“There ts certainly some mistake about the disposal of the six 
boats of the ship As far as I can make out, only four, or at 
most five, are accounted for, namely, two abandoned in Smith 
Sound, and the two on the ice with Mr Tyson, one of which 
was burnt for fuel, and the other, that in which they were when 
rescued, and which was taken on board the Tigris 

May 31 John Rak 


The Weaterly Progress of Cities 

In his work on the Atmosphere, M. Flammarion draws atten¬ 
tion to a peculiarity in the nabits of our large towns which 
everj one mu-t have noticed “ The wealthy classes have a 
pronounced tendency to emigrate westward, leaving the eastern 
districts for l he labouring populations This remark applies 
not only to Fans, but to most great cities—London, Vienna, 
Berlin, St. Petersburg, Turin, Lidge, Toulouse, Montpellier, 
Caen, and even Pompeii ’’ 

Having frequently remarked this “ westing ” in many English 
towns, I have lately written to several friends, asking for definite 
information on this point, concerning the town in which they 
are resident. With scarcely in exception the reply of each 
showed, to alter Bishop Berkeley’s line a little, that “ West¬ 
ward the course of fashion takes its way." This is true, 
1 believe, of Edinburgh, Dublin in former years at any rate, 
Glasgow, Birmingham, Leeds, Southampton, Bristol, and 
Liverpool and Manchester to some extent. No doubt many of 
your readers can very largely extend this fist; it would be inte¬ 
resting to collect wiie information on this question For sup¬ 
posing it established as a geneial fact, what an excellent specu¬ 
lation to buy up land In the west of a rapidly growing town like 
Leicester or Bradford ! Perhaps it u common to do so already. 

Whence arises this tendency ? It can hardly be as accident, 
nor can it be due to the direction of the river beside Which the 
town may happen to be built, for in the towns named, many of 
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the streams, where they exist, run in different directions M. 
Fkmmarion thinks the westward movement is caused by the 
direction of sunset, towards which people feel disposed to form 
their gardens, build their houses, and in that direction mo-,t 
inclined to walk , the evening and not the morning being their 
usual time of recreation. Is not a more probable explanation 
to be found in the general dislike of an easterly wind ? And, 
moreover, it has been pointed out that a westerly wind usually 
causes the greatest fall in the barometer, and thus the eastern 
portion of a town becomes inundated with the effluvia which 
arises on such occasions Another and perhaps more potent 
cause may be the prevalence in Europe of south-westerly wind-, 
during the greater part of the year, whereby the smoke and 
vitiated air of a town are carried to the north-east more ircquenily 
than elsewhere , so that it is notorious the west end of a city 
is freer from smoke than the east end Possibly all these causes 
may combine to produce this curious occidental march of th- 
fashionable quarter W F Barri ti 


Etymology of Aphis 

With regard to the etymology of Aphis, I find the following 
in Lcnms’ “ Synopsis dvr Natur-geschichte dcs Thier-reichs,” 
P 57 8 — * 

“Aphis, Blattlaus, nach Fabnctus von trenneti, 

ebstehen ; nchuger viellucht tfvtroa von a<K» schopfen , muss'c 
dnnn aber Aphys heissen ” 

The second explanation is ingenious , but neither seems to mv 
mind satisfactory W W Spiu r 

Itchen Abbas Rectory, Alresford, May 14 


Phosphorescence in Wood 

One wet evening last autumn some pieces of phosphorescent 
wood were brought to me, which had formed part of a dead 
beech-tree that had been cut down during the day They shone 
brightly that evening 1 he next night they were dark until 
dipped in water, when the light revived but was much fainter 
than before. On the third night they seemed to have lost lhc 
phosphorescence entuely, for water produced no visible eflect 011 
them. 

Your correspondent, Mr W G Smith, Mates that the lumi¬ 
nosity of decaying wood is due to the presence of various kinds 
of fungus, but does not say u hat is the cause of it either in fungi 
or glow-worms There is something so striking in the light 
unaccompanied by sensible heat, that an unlearned person’s 
curiosity is roused to know whether phosphorescence is akin to 
burning or not. Where can one learn what is known about iti* 
C A M 


, Tears and Care of Monkeys for their Dead 
Wf. have heard much of late about the emotions of animals, 
and might have heard it sooner had Charles Bell’s profound 
work on the *' Anatomy and Expression,” received due attention 
The moral or psychical emotions of the brutes most resembling 
man in structure are peculiarly interesting, and sufficient obser¬ 
vations as to this point on the monke) s seem to lie yet wanting 
Before I saw a picture oi a weeping monkey, by Edwin Landseer, 
I always thought that this animal could be moved neither to 
tears nor laughter, and I still think that more observations, by 
persons most familiar with monkeys, arc required on this sub 
ject, and hope to elicit them by this note in Nature But an 
affectionate care of brutes foi their dead has been considered 
either very rare or inexistent, though it would seem to have 
been shown by monkeys. At least, we have evidence to this 
effect.In the "Oriental Memoirs,” 4 vols. 410, London, 1813, by 
James Forbes, FKS, and indeed, very likely, there may be still 
better observations, with which I am unacquainted, on the sub¬ 
ject Here is an extract thereon from Mr Forbes's book:-- 
"One of a shooting party, under a banian tree, killed a femak 
monkey and carried it to his tent, which was soon surrounded 
by forty or fifty of the tribe, who made a great noise and seemed 
disposed to attack their aggressor. They retreated when he 
presen’ed his fowling piece, the dreadful effect of which they 
had witnessed and appeared perfectly to understand. The head 
of the troop, however, stood his ground, chattering furiously; 


the sportsman, who perhaps felt some little degree of compunc¬ 
tion for having killed one of the family, did not 1 ke to fire at 
the creature, and nothing short of firing would suffice to drive 
him off At length he came to the door of the tent, an i finding 
threats of no avail, began a lamentable moaning, and by the 
most expressive gesture seemed to beg for the dead body It 
was given him , he took it soriowfully in his arms, and bore it 
away to his expecting companions they who were witnesses of 
this extraordinary scene, resolved never again to fire at one of 
the monkey race ” George Gulliver 

Canterbury, May 24 


RECENT WORKS ON ECHINODERM A 

A MONG the most important of recent works on 
Erhinoderms imy be mentioned " The Revision of 
the Echini,” by Alex Agassis Of this woik, which will 
be completed in four parts, Parts 1 and 2 were published 
early in this year, Part 3 is going through the press and 
may possibly be published in August next; it will contain 
the description of spectes not included in Part 2. Part 4 
may be published this year; it will contain a review of 
the anatomy and classification of the order This part 
will not be so well illustrated as the author had intended, 
for six plates of anatomy, the results of many years’ 
labour, with all Mr. Agassiz's drawings, were lost in the 
great conflagration of November 9, and tt will be im¬ 
possible to supply their places. The present parts are 
accompanied by an atlas of forty-mne plates Part 1 
contains, in addition to an introductory chapter, the 
bibliography of the subject, a chapter on Nomenclature, 
a Chronological List of Names used from 1554, a 
Synonymic Index, and a chapter on Geographical Distri¬ 
bution. Part 2 contams Description of the Echini of the 
Eastern Coast of the United States, together with a report 
on the deep sea Echini collected m the Straits of Florida, 
by Count PourtaPs, Assistant United States’ Coast Survey 
in the years 1867—1869. 

The synonymic index will be simply invaluable to the 
investigator of the Echini He who investigates the life- 
history of a species must surely know the name of the 
species he is investigating It is therefore, even from 
this point of view, by no means an unimportant task to 
unravel the complicated and tangled network of synonyms ; 
themselves an evidence of lack of knowledge on the part 
of many Agassiz regards—and very coirectly so— 
synonomy as the Histoiy of the Specie^ not its natural 
history. His opportunities foi examining the types of 
those authors who have written on the subject were 
immense, and he has thoroughly availed himself of them. 
The great Museums of London, Paris, Copenhagen, 
Vienna, Stockholm, and elsewhere, were all visited by 
Agassiz; while the original specimens described by 
Klein, Gray, Desor, Mtchehn, and others were most care¬ 
fully examined, and it murt not be forgotten that in addi¬ 
tion the Harvard College Museum contains one of the 
most perfect collections of Echini in the world. 

It would serve no useful purpose if in this place we 
examined in any detail the catalogue of species of Echini 
given on pp. 88, 203 of this memoir, for convenience of 
reference the genera and the species in their respective 
genera are arranged alphabetically, but theie is added a 
list of all known species arranged in their natural order, 
with the name adopted by Agassiz, the original name and 
the principal localities. 

In treating of the geographical distribution of the 
Echini, Agassiz remarks that it was a mattei of great 
surprise to him to find how few species, hitherto not 
noticed, were to be found in the European collections 
Everywhere, although from different localities, were found 
repetitions of species already welt known—so that in 
making a map of the littoral regions, but short stretches 
of shore were left out as unexplored. Though therefore 
new species may and will undoubtedly turn up, even in 
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well explored localities, we probably have even now a 
.very fair representation of the littoral Echini of the world. 
It would of course be rash to make any predictions as to 
the number of new forms that will doubtless be brought to 
light by the researches of Wyville Thomson—but these 
will probably be deep-sea forms. Did space allow we 
would gladly have dwelt longer on this most interesting 
portion of Agassiz’s memoir 

The total number of genera adopted is 90, with 207 
species. The atlas accompanying these parts contains 
49 plates—the first seven are devoted to charts, repre¬ 
senting the distribution of the Echini throughout the old 
and new worlds, and the remaining portion to figures of 
some of the new or little known species. Some of the 
plates are photographs—and very excellent ones-others 
are photo-printed by the albert type process, and while 
these have scarcely the brilliancy or evenness of detail 
as such engravings as those of Ecluni m the expedition to 
Egypt, yet when the enormous difference in cost is taken 
into account, these photo-printed plates must be a subject 
of congratulation to the working and not over-rich natura¬ 
list. Some others of the plates are lithographed from 
Agassiz’s drawings, and these we would select as being the 
most useful in this atlas. 

Next we would mention a very important paper by 
Prof Lovdn, published in “ Ofversigt af Kongl Veten- 
skaps-Akademicns Forhandlingar,” 1871, No 8 This 
paper was read on June 14, 1871, but was not, wc think, 
published until the summer of 1872, and as a translation 
of it m full by Mr. Dallas has been published in the 
“ Annals and Magazine of Natural History,” vol. x, 4th 
series, October to December 1872, we will but very 
briefly allude to it here Prof. Lovdn describes some 
very small spheroidal button-likc bodies furnished with a 
short stalk, which is normally attached to a small, slightly 
projecting tubercle, which he calls Spheruha . these occur 
apparently in all Echtnoidea except Ctdans ; they arc 
fully described as they occur in the different families. 
Lovdn next describes the order which prevails in the dis¬ 
position of the ambulacral plates throughout the whole 
class, for which he even gives a formula. 

Passing from the sea urchins to the Brittle stais, we 
have also, from the Proceedings of the Royal Academy 
of Stockholm, a paper by Ljungman describing the col¬ 
lection of Ophiuroids made by Dr. Gofcs in the West 
Indies, in the Josephine Expedition. Fifty seven species 
are enumerated, of which fifteen are described as new 
Many of these latter were dredged from very 1 onsiderablc 
depths. The author adds to lus paper a conspectus of 
the genera of Ophiodermatid* and a conspectus of the 
Atlantic species of the genera Amphura and Ampht- 
pholis. 

Lutken, in an important memoir published in the Pro¬ 
ceedings of the Royal Academy of Copenhagen, Part 2, 
1872, entitled “ Ophiuridarum novarum vel minus cogm- 
tarum descriptiones nonnull*,” describes a number of 
new species from different parts of the world, as well as 
gives some details of little known species To this 
memoir there is appended a chapter “ On Spontaneous 
Division in the Star FiShes,” at the conclusion of which 
the author sums up with the following general proposi¬ 
tions •—(>), The most energetic manifestations of the 
faculty of regeneration in animals is the power of divisi¬ 
bility ; (2), In certain forms of Radiates, in which the 
faculty of regeneration is very highly developed, spon¬ 
taneous division takes place alone, as in Ophturoids and 
Asteroids, or together with gemmation, as mActinia; 
(3), Actual spontaneous division or “ Schizogony,” m the 
Actinia, Medusa, Asteroids, and Ophiuroids {which must 
not be confounded with the disguised forms of gemmation 
met with in Infusoria and certain Chetopods) may be 
regarded as a peculiar form of Agamic reproduction such 
as Blastogony, Sporogony. and Parthenogony 
-k* IyWC have to mention the appearance of a modest 


catalogue of Echinodermata of New Zealand, with 
diagnosis of the species, by Capt F. W. Hutton, F.G.S., 
Assistant Geologist, Colonial Department. In it thirty- 
four species are described, eighteen of them being de¬ 
scribed as probably new to science 

E. Perceval Wright 


ON THE SPECTROSCOPE AND ITS 
APPLICATIONS 
X. 

I HAVE not yet done with the spot-spectrum re¬ 
ferred to in last article. Not only is there gene¬ 
ral absorption, but there are indications of increased 
selective absorption in the case of the line D, as 
I could also show if I were dealing with the iron 
lines, the magnesium lines, or the other well-known 
lines of the solar spectrum Not only, then, have we a 
general absorption, increasing as the middle of the sun¬ 
spot is approached, but this sodium line D is also thick¬ 
ened, so that we have, as a result of a single examination 
of a single sunspot, the fact that a sunspot is due to 
general absorption, plus special absorption in some par¬ 
ticular lines. 

Now, in what I said some time since on the radiation of 
hydrogen, I pointed out to you that the F line of hydrogen 
was diffeient from the C line—in fact, I showed that it 
widened out towards the sun—and I also told you that 
Dr Frankland and myself have asserted that that widen¬ 
ing out is due to pressure, and we have been able artifi¬ 
cially to widen out this h line of hydrogen by increasing 
the pressure Now it struck us that possibly we might 
find some connection between that widening out of the F 
line of hydrogen and the widening out of the sodium line 
in the spot which 1 have just shown you There is an 
experiment by which it is perfectly easy for us to repro¬ 
duce this artificially, so that you see we can begin at the 
very outside of the sun by means of hydrogen, and see 
the widening of the hydrogen lines as the sun is ap¬ 
proached , and then we can take the very sun itself to 
pieces, and, by examining the pieces, see that the sodtum 
lines vary in thickness in different parts of the spot, as 
the hydrogen does outside the spot region altogether in 
fact, the pressure is continually increasing down in the 
spot exactly in the same way as it increases in the hydro¬ 
gen envelope towards the sun 

If we take a tube containing some metallic sodium 
sealed up in hydrogen, and pass a beam of light from the 
electric lamp through it, by decomposing this beam with 
our prisms we shall obtain an ordinary continuous spec¬ 
trum without either bright or dark lines, but by heating 
the metallic sodium in the tube which is placed in front 
of the slit, we really fill that tube with the vapour of 
sodium ; and as the heating will be slow, the sodium 
vapour will rise very gently from the metal at the bottom, 
so that we shall get layers of different densities of sodium 
vapour filling the tube. Immediately the sodium begins 
to rise in vapour, a black absorption line shows itself in 
our spectrum in precisely the same position as the yellow 
line of sodium, and you will find that the thickness of 
the sodium absorption line will vary with the density 
of the stratum of vapour through which the light passes. 
Thus from the upper part of the tube we obtain a fine 
delicate line, which gradually thickens as we approach the 
bottom; and thus we reproduce the appearance in the 
spectrum of the spot where the layers of sodium vapour 
are very dense, and the very fine delicate line of the 
sodium vapour when thrown up into the sun’s chromo¬ 
sphere. 

We must next speak of what happens m the case of the 
magnesium lines. A very obvious magnesium line is 
lettered b in the solar spectrum. It is a triple line, sepa. 
rated by different intervals. There is a very impor- 
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taut fact connected with these lines, which appear 
when magnesium vapour is thrown up into the enve¬ 
lope which I have called the Chiomospliere. By 
means of the new method of research, it is quite 
possible to see, as I explained to you on a fotmer occasion, 
wbat passes, which the eye could not possibly sec. for 
instance, it is quite possible, by means of the spectro¬ 
scope, to detect the existence of magnesium vapour out¬ 
side the sun, although you know that, except during 
eclipses, we are never able to see these vapours. What 
I wish to cal)y our attention to in the present case Is this 
We have there the three magnesium lines, and two of 
them are much thicker than the remaining one . and 
these two lines travel very much higher into the outside 
region than does the third one Now, you will see m a 
moment that that indicates to us a fact something like 
this,—that the spectrum of magnesium, such as is gene¬ 
rally at work, which cuts out these very black absorption 
lines in the solar spectrum, while the «odium gives us 
the yellow line D, is really a thing which is competent to 
give us three lines. This vapeui, I say, is a thing, gene¬ 
rally speaking, competent to give us three lines In this 
position , but if it so happens that when the magnesium 
is thrown up to a particular height we simply get two 
lines, the third stopping short, I think >ou will see that 
there Is some force in one's reasoning, when one suggests 
that possibly in those regions where wc find the hydrogen 
F line thm instead of thick, as I have shown it to you, 
and where the magnesium lines become reduced to two 
instead of three, the spectrum of magnesium vapour, like 
the spectrum of hydrogen, becomes very much more 
simple by the 1 eduction ofpiissure, and theiefore, that we 
should be able artificially, as in the case of hydrogen, and 
as in the case of sodium, to reproduce this result In 
fact, it is perfectly easy to reproduce it, for we find by 
reducing the pressure of magnesium vapour we really can 
reduce that tuple line of magnesium to a double one , so 
that, you see, we have three distinct lines of research, all 
leading us to the fact that where Kirchhoff placed an im¬ 
mensely dense atmosphere around a liquid sun, we really 
have vapour of considerable tenuity, by no means so 
dense as he supposed 

There is another point of very great interest which I 
should bring before you 

Mr. Huggins, who has done so much in his researches 
on stars, told us some few years ago that the spectrum 
of that wonderful variable star r Corona:, which had 
been just discovered, indicated that, over and above 
the light which we got fiom the star generally, we 
get evidence of incandescent hydrogen m the spec¬ 
trum, so that the spectrum was a thing such as had 
never been seen before; for we got, in addition to 
the ordinary evidence of absorption visible in the 
spectrum of a star, as in the spectrum of the sun, indi¬ 
cations also of selective radiation. There are Indications 
tn bright lines superposed above the others. Now, let 
tile tell you—and this is a very important part of the ques¬ 
tion—that*by observing the various changes that take 
place in our central luminary, it is quite possible to see on 
the tun almost any day evidence of its being violently 
agitated; that there are certain regions of the sun which 
appear exactly as that variable star did—that is to say, 
in addition to the ordinary absorption lines visible in the 
solar spectrum, the spectrum of these regions indicates to 
ut that the hydrogen, instead of being black, instead of 
reversing the spectrum, as you have seen it in these 
spectra that I have shown you, really is bright, or else 
the hydrogen lines cease to be visible altogether, as »n 
a Ononis. 

1 have to give you, as the last application of spectrum 
analysis, the power which the prism gives us of inves¬ 
tigating, so to speak, the meteorology of the sun, the 
velocity with which the different stars are moving 
through space, and the velocity with which the storms 


are travelling over the fnc* of our central lumi¬ 
nary. Many or you know, no doubt, that Mr. Huggins, 
jn his observations of the spectrum of the star Sirius, 
saw that the hydrogen lines were much developed ; and 
in a fuither examination, carried on by the method In 
which the spectrum of hydrogen and other vapours which 
he wished to examine were absolutely visible in the field 
of view at the same time as was the spectrum of the star, 
Mr. Huggins was astonished to find that the hydrogen 
lines no longer occupied their usual positions, but that 
they weie all jerked, so to speak, a little to the side of 
•he place which they occupied in the spectrum of the 
hydtogen which he rendered incandescent in his tubes. 
The F line of hydrogen which lie observed in the spec¬ 
trum of Sinus he found did not exactly occupy the 
same position m the spcctium as did the actual F line 
of hydregen, the incandescent hydrogen with which he 
compared it (Fig 53) Owing to a physical law, which I 
have not time to explain to you now, it is peifectly easy, by 
means of the prism, to determine the velocity with which 
the light-source is moving to or from us , and therefore, 
if this holds good for abruption, uc could dcUitninc the 
velocity with which anv ubsoihmg medium is rushing to 
oricccding from us In the case of Sums, for instance, 
Mi. Huggins determined that the velocity of the star m 
a direction fiom the eye, the mcaxtnc of recession, was 
something like twenty miles a second 1 am Sony I have 
not time to fully explain this very bcautitul adaptation of 
the spectroscope, but I may say that the position of a 
line, bright 01 daik, in the spectrum depends upon its 
wave-length—that is to say, the length of the wave of 
light which pioducts that colour Thus, the length of a 
wave of red light is about viioo of an inch, and that of a 
wave of violet light is about u-Jnii an mch 1 think 
when I mention that, vou will see at once the possibility 
of detetmintng any alteration of velocity—for an altcta- 
tion of wave velocity wc have, 01 appeat to have, whether 
we move tovvauls an object, or whether an ohject moves 
towards us, just in the same way as in the case of sound, 
and in the case of a wave reaching the shote Suppose 
\ouiself a swimmer earned on a wave; if you are going 
with the wave it seems long, but if v ou attempt to sw 1m 
against it it seems short, bo with all these waves, beating 
irom all these orbs peopling the depths of space on to the 
earth. If by the motion of those bodies or by our own mo¬ 
tion, the waves ate crushed together, wc get an alteration in 
the light, which the prism alone is aide to determine If 
the luminous object is approaching the eye rapidly, the 
v ibrations causing light will, of course, fall on the eye 
more frequently in the same time titan if the bodies were 
at rest—or, in other words, the waves will be shortened j 
then the position of the dark or bright lines, as the case 
may be, will be shifted tn the direction of the most re¬ 
frangible rays- that Is to say, towaids the violet , whilst 
if the bodies are separating, the shifting will take place in 
the direction of the red or least refrangible rays In the 
case of 8irius, the star was receding from-us, and we got 
longer waves, and the lines are nearer the red end of 
the spectrum to Such an extent as to leave unaccounted 
for a motion of recession from our sun amounting to some* 
thingbetwcen r8and22miles per second Other stars,such 
as Betelgcux, Rigtl, Castor, Rcgulus, and many of the stais 
111 Ursa Major, are found to be moving away from the sun. 
Some, however, move rapidly towards us Aicturus ap¬ 
proaches us with a velocity of 55 miles pei second , 
Vega and a Cygni, Pollux and a Ursa Majoris, also ap- 
pioach the sun with a velocity varying fiom 40 to 60 
miles per second. If now we take a spot-spectrum 
(Fig. 54), in which, instead of the sodium lute D, we 
have the F line of hydrogen, this strange crookedness 
which you notice is really a crookedness due to the fact 
that in one place we have incandescent hydrogen using 
up with tremendous velocity, and in another we have it 
rushing dowp cool with tremendous velocity ; again, we 
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have hydrogen in a different condition altogether. We 
know that in this case we have a variation of velocity, 
because we get distinct changes in one direction or the 
other, and we get changes in both directions. We can 
determine by the amount of crookedness of the hydrogen, 
whether bright or dark, how far it is driven from its 
normal condition, and then how fast per second the 
hydrogen is travelling. In one case the velocity was 
something like 38 miles a second; in other words, we 
had heated hydrogen coming up at the rate of something 



like 38 miles a second, and cool hydrogen rushing down 
at something like an equivalent rate Now, we are not 
only enabled, by a practical application of the prism, to 
determine these up and down rushes on the sun, by which 
we are enabled to learn much of Us physical constitution, 
but also the rate at which storms travel over the sun— 
what we should call winds. The way that has been 
done will be peifectly clear on an inspection of the en¬ 
graving (Fig. 55). It may appear strange to you that we 
should be able to observe a cyclone on the sun, but I 
hope to be able to prove to you that this is really a 
cyclone. Here is a spectrum of the region of the son 
near the limb, and here is the hydrogen line It is clear, 
if what I have said is true, that the incandescent hydro¬ 
gen is there receding from us because the line inclines to 
the red. It is evident also, that in this case, when we 
get the line widened out towards the violet, it is 
coming towards us; theicfore we have the thing travelling 
in both directions It is obvious to you, I think, that if 
the slit enabled us to take in the whole cyclone, we should 
get an indication of motion in two directions , we should 
have the line diverted both towards the violet part of the 
spectrum, in the case of the hydrogen rushing towards us, 


'V J 


Fig 55 —Shifting of the r line In * solar cyclone ' 

and towards the red in the case of the hydrogen rushing 
away from us in this circular storm, and the extreme 
velocity will be determined bv the extreme limit to which 
the hydrogen line extends. In this case, the storm was 
moving with a velocity of something like 100 miles a 
second, which, 1 dare say, strikes you as something 
terrible j but if you compare the size of the sun with that 
of the earth, I think you will see it was nothing very 
wonderful after all. 

In further evidence of the truth of this, the last appli¬ 
cation of the spectroscope, I will show you two pictures 
sf solar prominences 27,000 miles high, drawn at an 


interval of ten minutes. Here you see, first, the promi¬ 
nence as it appeared at a particular time on a particular day 
in March 1869 (Fig. 56) I wi sh to call your attention to the 
left-hand portion of the prominence, which you see is pretty 
straight. In ten minutes afterwards the whole thing 
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Fi 4 . 56—Prominence obseived March 14,1869, nh 5m 


changed, and, as you see by the next picture (Fig. 57), the 
nearly straightportiomsquite gone. That will give yousome 
idea of the indications which the spectroscope reveals to 
us of the enormous forces at work in the sun, merely as 
representing the stars, for everything we have to say 
about the sun, the prism tells us—and it was the first to 
tell us—wc must assume to be said about the stars. 
1 have little doubt that, as time rolls on, the spectroscope 



Fig 57 —The same prominence, lih. 15m. 


will become, m fact, almost the pocket companion 
of every one amongst us; and it is utterly impossible 
to foresee what depths of space will not in time be gauged 
and completely investigated by this new method of 
research. 

J. Norman Lockyer 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

V. 


'T'HE development of the beautiful Comatula rosacta 
A (Fig. 41) has been described in the " Philosophical 
Transactions, by Prof. Wyville Thomson.* The larva quits 



Fig 41 —Comatula ronacea (after Forbes) 


the egg. as shown in Fig. 42, in the form of an oval body 
about A inch in length, something like a small barrel, 
surrounded by four bands or hoops of long vibratile hairs 
or cilue. There is also a still longer tuft of hairs at the 
narrower posterior end of the body Gradually a number 
of minute calcareous spines and plates make their appear¬ 
ance (Fig. 43) in the body of tins (larva, and at length 



arrange themselves in a definite order, so as to form a 
bent calcareous club or rod with an enlarged head. 

t >86$, vol. dr, • S< 3 . 


As this process continues the little creature gradually 
loses its power of swimming and sinks to the bottom, 
loses the bands and cilia and attaches itself to some 
slone or other solid substance, by its base, the knob of 
the club being free. The calcareous framework increases 
m sire, and the expanded head forms itself into a cup, 
round which from five to fifteen delicate tentaoies, as 
shown in Fig. 44, make their appearance. 

In this stage the young animal resembles the Crinoids, 
a family of Echinodcrms which were very abundant in 
earlier geological periods, but which have now almost 
disappeared, being, as we see, represented by the young 
states of our existing, more advanced, species. This 
attached, plant-like condition of Comatula, was indeed at 



Fio. 4*,—Larva of Comatula rosacea (after Thomson) 43, Lam of Coma¬ 
tula rosacea, more advanced. 44, Lam of Comatula rosacea, in the 
Pentacrinua state. 

first supposed to be a Cnnoid, and was named Pentacrinus, 
though we now know that it is only a stage in the deve¬ 
lopment of Comatula. The so-called Pentacrinus in¬ 
creases considerably m size, and after various gradual 
changes, which time does not now permit me to describe, 
quits the stalk, and becomes a free Comatula. 

The fnetamorphoses of the true star-fishes are also very 
remarkable. Saw discovered in the year 1835 a curious 
little crepture about an inch in length, which he named 
BtAinnarta asterigera, and which he then supposed to be 
allied to the ciliograde Medusae; subsequent observations 
however, made in 1844, suggested to him that it was the 
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Jam of a star-fish, and tn 1847 MM. Koren and Daniel¬ 
son satisfied themselves that this was the case 

Flu*. 45 and 46 represent the front and side view of a 
Biplnnatia found by Muller* near Marseilles <1 is the, 
mouth, 4 the cesophagus, c the stomach, c' the intestine. 
Fig. 47 represents a somewhat older specimen in which 
the Starfish {A) is already beginning to make its appear* 
ance. 

But while Certain Starfishes thus go through metamor 
phoSes, similar in character to, and not less remaikable 
than, those of sea eggs j there are others, as, for instance, 
the genus Asteracanthium, in which the organs ana 
appendages special to the Pseudenibryo, are in abeyance, 
while in Pteraster “ the zooid is reduced to an investing 
sheet of tartode ” t 

Even in the same species the clrgree of development 
attained by the larva differs to a certain extent according 
to the state of the temperature, the supply of food, &c. 
Thus in Comalula, specimens which are liberally supplied 
with se.1-w.1ter, and kept in a warm temperature, hurry as 
it were through their early stages, and the free lar\a 
becomes distorted by tbe glowing Pentacnnus, almost 
before it has attained its pel feet form On the other 
hand undei less favourable cond.tions, if the temperature 
is low, and food less abundant, the early stages are pro¬ 
longed, the larva is longer lived, and reaches a much 
higher degree of independent development Weissmann 
has observed similar differences in the larva; of flies,* 
and it is obvious that these facts throw much light on the 
nature and origin of imtamorphoscs as wc sec them 
among insects, but the latter qucMion we shall now pio- 
ceed to consider 

On iiu, Ouh.in 01 Mitamorphoses 

The question still remains, Why do insects pass 
through metamorphoses' 1 Messrs, Kirby and Spence 
tell us they “can only answer that such is the will of 
the Creatorwhich, howevet, is rather a general 
confession of faith than an explanation of metamoinhoses. 
And this they appear to have felt themselves , for they 
immediately proceed to make a further suggestion. “ Yet 
one reason,” they say, “ for this conformation may be 
hazarded. A very important part assigned to insects in 
the economy of nature, as 1 shall hereafter show, is that 
of speedily removing superabundant and decaying animal 
and vegetable matter For such agents an insatiable 
voracity is an indispensable qualification, and not less so 
unusual powers of multiplication. But these faculties arc 
in a great degree incompatible , an insect occupied in the 
work of reproduction could not continue its voracious 
feeding. Its life, therefore, after leaving the egg, is divi¬ 
ded into three stages.” 

But there are some insects, as, foi instance, the Aphides, 
which certainly are not amongtheleastvoracious,and which 
grow and breed at the same tune There are also many 
scavengers among other groups of animals, such, for 
instance, as the dog, the pig, and the vulture, which 
undergo no metamorphosis 

It is certainly true that, as a general rule, growth and 
reproduction do not occur together; and it follows, almost 
as a necessary consequence, that in such cases the first 
must precede the second. But this has no immediate 
connection with the occurrence of metamorphoses. The 
question is, not why an insect dees not generally begin to 
breed until it has ceased to grow, but why, in attaining to 
its perfect form, it passes through such remarkable 
change^. And in addition to this, we must consider, 
first, the sudden and apparently violent nature of these 
transitions, and, secondly, the immobility of the animal 
tfi its pupa state; for undoubtedly the quiescent and 
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deathlike condition of the pupa is one of the most re¬ 
markable characteristics of insect-metamorphosis. 

In the first place, it must be observed that many species 
which differ considerably m their mature state, agree 
more nearly when young. Thus birds of,thc same genus, 
or of closely allied genera, which, when mature, differ 
much m colour, are often very similar when young. The 
young of the lion and the puma are often striped, and 
fcetal whales have teeth Leidy has shown that the milk 
teeth of the genus tiquus resemble the permanent teeth 
of the ancient Anchithu mm, while the milk-teeth of 
Anihithnium again approximate to the dental system of 
the still tarlici Ahtychtppus Kutimeyei, while calling 
attention to this interesting obsuvalion, adds that the 
nulk-teeth of liquid cahallus in the same way, and still 
more those of E Jossihs, lesemble the permanent teeth 
of litppanon 

In fact, the great majoiity of animals do go through 
well-marked metamorphoses, though in many cases they 
aic passed through within the egg, and thus do 
not come within the popular ken. “ La larve,” says 
Quatrefages, “ n’est qu’un embryon h vie independante.”* 
i Those naturalists who accept in any form the theory of 
evolution, consider that “ the embryonal state of each 
species reproduces more or less completely the form and 
structure of their less modified progenitors ”t “ Each 
organism,” says Herbert Spencer,! “exhibits within a 
short space of time a senes of changes which, when sup¬ 
posed to occupy a pertod indefinitely great, and to go on 
in various ways instead of one way, give us a tolerably 
clear conception of organic evolution in general 

The naturalists of the older school do not, as Darwin 
and Fritz Muller have already pointed out, deny the facts, 
though they explain them in a different manner—generally 
by the existence of a supposed tendency to diverge fiom an 
otiginal type. Thus Johannes Muller says ‘ the idea of de- 
velopment is not that ol mete increase of size, but that of 
progress from what is not yet distinguished, but which 
potentially contains the distinction in itself, to the actually 
distinct, - it is clear that the less an organ is developed, 
so much the more docs it approach the t) pe, and that, 
during its development, it moie and more acquires pe¬ 
culiarities The types discovered by comparative anatomy 
and developmental history must therefore agree " 

And again, “ What is true m this idea i«, that every 
embryo at first beats only the type of its section, from 
which the type of the class, older, &c, is only afterwards 
developed ” 

Agassiz also observes that “the embryos cif different 
animals resemble each other the more the younger they 
are.” There are, no doubt, cases in which the earlier 
states are lapidly passed through, or but obscurely indi¬ 
cated , yet we may almost state it as a geneial propo¬ 
sition, that, whether before or after birth, animals 
undergo metamorphoses The maturity of the young 
animal at birth vanes immensely The kangaroo ( Macro - 
pus t/tajot), which attains a height of seven feet, ten 
inches, does not when born exceed one inch and two lines 
in length ; the chick leaves the egg in a much more ad¬ 
vanced condition than the thrush , and so among insects 
the young cricket is much more advanced, when it leaves 
the egg, than the fly or the bee ; and it is a familiar fact, 
that in this tespect, though not of couise to anything like 
the same extent, differences occur even within the limit of 
one species 

In oviparous animals the condition of the young at 
birth depends much on the size of the egg ; where the 
egg is large, the abundant supply of nourishment enables 
the embryo to attain a higher stage of development; 
where the egg is small, and the yolk consequently scanty, 
it is soon exhausted, and the embryo requires an addi- 


* Metamorphose* de I’Horn me ct de* Animau*, p *33 
f Darwin, Origin of Species, 4th Ed. p. 53a 
t Principles of Biology, vt p, 349. 
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tlonal supply of food. In the former case the embryo 14 
more likely to survive j but, on the other hand, when the 
eggs are large, they cannot be numerous, and a multi¬ 
plicity of germs is, in some circumstances, a great ad¬ 
vantage. Even tn the same species the development of 
the egg offers certain differences.* 

The metamorphoses of insects depend then primarily 
on the fact that they quit the egg in a very early condi¬ 
tion ; many- -as, for instance, flies and bees—before the 
thoracic segments are differentiated ; others—as locusts, 
dragon flies, &c, after the formation of the legs, but 
before that of the wings 

We may now pass to the second part of the sub¬ 
ject, that is to say, the sudden and abrupt instance 
of the changes which insects undergo The deve¬ 
lopment of an Orthopterous insect, indeed — say, for 
instance, of a grasshopper—from birth to maturity is so 
gradual, that but for the influence on our nomenclature 
exercised by the most striking changes which occur m 
insects of the Heteromorphous series, they would perhaps 
never have been classed as metamorphoses. But though 
the changes from the caterpillar to the chrysalis, as from j 
the chrysalis to the butterfly, are apparently sudden and 
abrupt, this is in reality more apparent than real, the , 
changes in the internal organs, though rapid, are in reality 
gradual; and even as regards the external form, though 
the metamorphosis may take only a few moments, this is 
but the change of outer skin—the drawing away, as it 
were, of the curtain ; and the new form which then ap¬ 
pears has been in preparation for days or, perhaps, weeks 
before. 

Swammerdam, indeed, supposed (and his view was 
adopted by Kirby and Spence) that the larva contained 
within itself “ the germ of the future butterfly, enclosed 
in what will be the case of the pupa, which is itself in¬ 
cluded in three or more skins, one over the other, that 
will successively cover the larva " This is a mistake ; but 
it is true that, if a larva is examined shortly befote it 
is full grown, the future pupa may be traced within it. In 
the same manner, if we examine a pupa which is about 
to disclose the butterfly, we find the future insect, soft in¬ 
deed and imperfect, but still easily recognisable, lying 
more or less loosely within the pupa-skin. 

One important difference between an insect and a 
vertebrate animal is, that whereas in the latter, as for 
instance in ourselves, the muscles are attached to an 
internal bony skeleton, in insects no such skeleton existr 
They have no bones, and their muscles are attached to 
the skin. Hence the necessity for the hard and horny 
dermal investment of insects, so different from the soft¬ 
ness and suppleness of our own skin. Moreover the 
result is, that without a change of skin a change 
of form is impossible. The chitme, or horny substance, 
forming the outside of an insect, is formed by a layer of 
cells lying beneath it, and, once secreted, cannot be altered 
From this it follows that every change of form is neces¬ 
sarily accompanied by a change of skin. In some cases, 
as for instance in C/tloeon, each change of skin is accom¬ 
panied by a change of form, and thus the perfect insect is 
more or less gradually evolved. In others, as for in¬ 
stance in caterpillars, several changes of skin take place 
without any material alteration of form, and the change, 
instead of being spread over many, is confined to the 
last two moults. 

The explanation of this difference is, I believe, to be 
found in the structure of the mouth. That of the cater¬ 
pillar is provided with a pair of strong jaws, fitted to eat 
leaves ; and the digestive organs are adapted for this kind 
of food. On the contrary, the mouth of the butterfly is 
suctorial; it has a long proboscis, beautifully adapted to 
suck the nectar from flowers, but which would be quite 
useless, and indeed only an embarrassment to the larva. 

* Tat difference* In larva comaquent on variation in the external condi- { 
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The digestive organs also are adapted for the assimila¬ 
tion, not of leaves, but of honey. Now it is evident that 
if the mouth-parts of the larva were slowly metamor¬ 
phosed into those of the perfect insect, through a number 
of small changes, the insect would in the meantime be 
unable to feed, and liable to perish of starvation m the 
midst of plenty On the contrary, m the Orthoptera,and 
as a general rule, among those insects in which the 
changes are gradual, the mouth of the so-called larva 
resembles that of the perfect insect, and the principal 
diflerence is in the presence of wings 
Similar considerations throw much light on the nature 
of the chrysalis or pupa state—that remarkable period of 
death-like quiescence which is one of the most striking 
characteristics of insect metamorphosis. The compaia- 
tive quiescence of the pupa 15 mainly owing to the rap-- 
dity of the changes going on in it In the chrysalis of a 
butterfly, for instance, not only (as has been already men¬ 
tioned) are the mouth and digestive organs undergoing 
change, but the same is the case with the muscles. The 
powerful ones which move the wings aie in process of 
foi(nation , and even if thev were in a condition favour¬ 
able to motion, still the nervous system, by which the 
movements are set on foot and regulated, is also in a 
slate of such rapid change that it could scan ely act 
It must not be forgotten that all insects, indeed all 
articulate animals, aie inactive for a longer or shortei 
space of time after each moult 
The slighter the change the shorter the period of in¬ 
action. Thus, after the ordinal> moult of a caterpillar, 
the insect only requires test until the new skin is hard¬ 
ened When, however, the change is great and gradual, 
the period of inaction is coirespondingly prolonged The 
inactivity of the pupa is therefore not a new condition 
peculiar to this stage, but a prolongaiton of the inaction 
which accompanies every change of skin Most pupae 
indeed have some slight powers of motion , those which 
assume the chrysalis stile in wood or under ground 
usually come to the suiface when about to assume the 
perfect state, and the aquatic pupa* of certain Diptera, 
swim about with much activity Among the Ncuroptera 
certain families have pup.c as quicsct nt as those of the 
Lepidoptera; others, as, lor instance, Kiphidia, aie quies¬ 
cent at first, but at length acquire sufficient strength to 
walk, though enclosed within the pupa skin, a power de¬ 
pendent partly on the fact that this skin 13 very tlnn. 
Others again, as, for instance, dragon-flies, are quiescent 
on assuming the pupa state, only in the same manner and 
for a similar time as at other changes of skin. 

Johm Lubbock. 

(To be continued) 


NOTES I-ROM THE “ CHALLENGER” 

III 

Thu Mii.i.er-Casft i a Thermomkiek 

A T 8 am, on March 26, we sounded, lat 19 0 41' N. 

long 65° 7' W, in 3,875 fathoms. The sounding 
was perfectly satisfactory, and left no doubt that the 
depth was estimated within a very small error. The 
“Hydra" sounding instrument was used weighted to 
3 cwt. A slip water-bottle, and two Miller Gaselh ther¬ 
mometers (Nos. 39 and 41) were sent down along with 
it as usual. The tube of the Hydra" came up filled 
with a reddish clay containing a considerable quan¬ 
tity of carbonate of lime. The two thermometers 
were broker, and as the mode in which the fracture 
occurred is in itself curious, and has an important bear¬ 
ing upon tfie use of these instruments at extreme depth*-, 
I will briefly describe the condition of the thermometeis 
when they qame to the surface. 

No. 39, a valuable instrument, with a small and con¬ 
stant error, which we had used for some time who ever 
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dliced some^forcc °acting from within The thermo- died At first sight it is difficult to imagi n ewhythe 
meter tu&c wasf broken^hrough ,n thu-e places at one smaljbulb JJ"*^ *S °SS£? 2 

n f >h.« close to the bend, it was shattered into very the large one. the surface exposca to prcwui 


of air were irregularly scatterea tnrougn me uma, .v *• 

is singular that each of the steel indices had one of the fluid undei tl 
discs broken off The whole took place no doubt instan- cause must b 
taneously by the implosion of the small bulb, which at point of the 
the same time burst the large bulb and shattered the is filled with 

tube. * "^perfect; 


id undet the pressure’ of an atmosphere I believe the 
use must be that the end of the small bulb is the last 
unt of the instrument heated and sealed after the tube 
filled with liquid, and that, consequently, the annealing 
imperfect at that point It is evidently of no use to 


tn Mn At i crack onlv occurred in the small bulb, protect the small bulb m the same way m which the large 
Cither through some Dre-exwttne imperfection in the glass bulb is protected The oute? shell is merely a precaution 
or from the pressure P When the pressure became extreme to prevent the indications being crushme^is 

the crack yielded a little, and the sea-water was gradually of piessure on the elastic bulb. Against crushing, it 



no protection, ratlin a souicc of weakness, from its 
greatly increasing the surface. The only plan which 
seems to be feasible is to thicken the small bulb itself, and, 
if possible, to improve its temper. It is only f.111 to say 
that these thermometers were tested and guaranteed to 
only three tons on the squaie inch, and that the pressure 
to which they were subjected was equal to four tons. 

Wyville Thomson 

NOTES 

The Albeit Gold Medal of the Society of Arts has this year 
been awarded to M Che\ reul, Member of the Institute of J' ranee, 
and Director of the Gobelins and of the Jardin d< > Plantes at 
Pans, for his valuable researches in connection with Saponifica¬ 
tion, Dyeing, Agriculture, and Natural History, which, for 
more than half a centuiy, hive exercised a wide influence on the 
industrial arts of the world 

Prof Humphry announces that the Cambridge class for 
Practical Histology will meet during the months of July and 
August at the Anatomical Museum on Tuesdays, 'J hursdayf, 
and Saturdays, at 9 A.M., commencing July 1 The Class for 
Human Osteology will meet on Mondays, Wednesdays, and 
Fridays at the Anatomical Museum at 9 A M during July and 
August, commencing July 2. The Professor of /jology and 
Comparative Anatomy (Mr. Newton) announces that a class for 
practical work will be carried on in July and August by the 
Demonstratoi 111 Comparative Anatomy, commencing July 2 
Hie fee for the couise will be one guinea 

THE following gen lemcn have been recommended by the 


French Academy of Sciences to the Minister of Public Instruc¬ 
tion for the four vacant posts in the bureau des Longitudes — 
M Serret, M. Mouctu?, M Perrier, and M Janssen. 

The Council of the Society of Arts having been informed 
that Her Majesty’s Commissioners do not intend to publish re¬ 
ports on the different departments of the exhibition of the present 
year, have decided to undertake that duty, and for this purpose 
have engaged the services of gentlemen specially skilled in the 
subjects of the several sections, to prepare such reports for pub¬ 
lication m the Society’s Journal A report on Ancient Objects, 
by Mr C. Drury Fortnum, F b A , and another on Surgical In* 
struments and Appliances, by Mr R. Brudenell Carter, F.R.C.b., 
appear m the Join nal for May go 

At a meeting of the Council of the Leeds Naturalists’ Field 
Club and Scientific Association, three of its membeis—Mr. Wm. 
Todd (vice-president), Mr W D Roebuck (secretary), and Mr. 
John W. Taylor—were appointed a sub committee to consider 
the best manner of collecting information for a series of cata¬ 
logues of the natural productions of the district The sub-com- 
mittee having taken into cons.deration all the facts bearing upon 
the subject in hand, are of opinton that (the following procedure 
should be adopted — 1. That in view of the approaching meet¬ 
ing in Bradford, in August next, of the British Association for 
the Advancement of Science, it is advisable that there should be 
produced by this society, and under its auspices, a brief account 
of the present state of our knowledge of the fauna, flora, and 
geological and topographical features of the district, a. That 
for present use the most convenient district to illustratb would 
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bs the one produced by striking a circle of ten miles' radius, 
having the Leeds Town Hall for its centre 3 That, as far as 
practicable, the lists should be complete, and as full as possible 
in detail aa to the distribution of the species , an! that they 
should be prefaced by a good outline sketch of the physical con¬ 
formation and geological structure of the district In con¬ 
formity with these recommendations, the sub-committee would 
be glad to receive list", as complete as possible, from all persons 
willing to co-operate in the work. These lists, to be available 
for immediate use, must be sent in before the 1st of July, 1873 
Should the amount of information received up to that date 
warrant the Council in so doing, the lists will he placed m the 
hands of small committees of revision, whose province it will be 
to construct general catalogues combining all the information in 
the possession of the Society , and it is then hoped that during 
the first week ... August, a small work, may be published 1 he 
sub-committee will be very glad to receive all suggestions that 
may he made , and would be glad also to learn the names of 
all persons likely to be able to supply information All com¬ 
munications to be addressed to the Secre'aric, 9, Sunny Rank 
Terrace, Leeds. 

We have received the Report, for 1872, of Mr R A Gould, 
superintendent of the Argentine National Observatory at Cor¬ 
doba, and a very creditable report itiis, both to Mr Gould and 
his assistants, as well as to the (liberality of the Argentine 
Government, which seems to have done all in its power to pro 
vide the necessary buildings and instruments. The buildings 
are not yet quite complete, though a number of excellent inMru 
ments have been acquired, and otheri aie being provided The 
principal work of the observatory has been the preparation of a 
Uranometry, which wilt contain a larger number of stars than 
the recently published one of ileis for the northern heavens, 
Heis’s contains 5,421 stars. In the Uranometna Argon ina, the 
brilliancy of the stars will he determined to single tenths of a 
limit of magnitude There now remains nothing of importance 
to be done in the way of observation, since each star has been 
observed upon the average at least four times, and the degree of 
Ks brilliancy determined with the greatest precision possible 
To prepare these results for publication, the position of every 
star will be computed for the commencement of 1875, a part of 
which labour has already been accomplished, and then to prepare 
the mips for reproduction by the engravers The observation of 
the tones for the formation of an extended catalogue of star, 
between the 23rd and 80th degree of south declination, was com 
menced in September last, and is being carried on salisfacto-ily, 
as also is the photographic work of the observatory, a very con¬ 
siderable number of photographic impressions of clusters of 
stars having been made, which only need a knowledge of their 
zero of position to tender them serviceable. Means aie also 
taken to spread a knowledge of the exact time at regular inter¬ 
vals throughout the Confederation. Altogether the Argentine 
Observatory appears to be exceedingly efficient. 

Ws have received from Prof A Kerner, of Innsbruck, several 
interesting contributions to systematic and physiological botany 
—“ Ueber die Schafgarben-Bastarte der Alpen," an account of 
the hybrid yarrows found m the Tyrolese Alps ; “Novae Plan- 
tarum Species, Decas 111,” containing descriptions of new Ruin 
of Austria and the Tyrol, and “Chronik der Pfianzcn-wan- 
derungen,” in which he narrates the curious circumstances con¬ 
nected with the spread of a North-American plant, Rudbcckta 
ladniata. This plant first became known in Eurqpc early in 
the seventeenth century, when it was introduced^into the gardens 
of Pans ; during two centarles and a half it has gradually spread 
over the gardens of nearly the whole of Europe, but appears only 
within the last twenty or thirty yean to have escaped, and within 
that short space of time has become completely naturalised in a 


great number of places. In a communication to the Scientific 
and Medical Society of Innsbruck, Dr Kerner states, as the 
result of his observations on Alpine plants, that the growth of 
the stem and even of the flowers of many species proceeds at 
the temperature of zero C , the flowers may in some cases open, 
and even mature their pollen, beneath a thick covering of ice, 
the surface of the glacier being penetrated In Innumerable places 
by their stems 

Dr A Keener reprints from the Proceedings of the 
Scientific Society of Innsbruck an interesting paper on the 
means of protc.lion of the pollen of plants against prema¬ 
ture displacement or damp As the vitality of pollen is imme¬ 
diately destroyed by exposure to the action of either rain or dew, 
he fin Is 111 nature a variety of contrivances to protect it against 
these injurious influences during the interval betn een its escape 
from the anther and its being canted away by insects, these con¬ 
nivances being generally absent in those plants where fertilisa¬ 
tion is effected by the pollen being con veyed at once to the stigma 
by the wind In plants with coherent pollen, fertilised by insect 
agency, where some of the anthers are so placed as to be neces¬ 
sarily exposed to the weather, these are generally found to be 
barren, or destitute of pollen, and where they would interfere 
with the entrance of insects into the flower, they are altogether 
abortive or rudimentary Plants with coherent pollen, which 
require insect agency for their fertilisation, Dr. Kerner believes 
to be of more recent geological occurrence thin those with 
powdery pollen, winch require only the wind to convey It to the 
stigma 

The proceedings of the Asiatic Society of Bengal contain re¬ 
marks on winds, typhoons, &c., on the south coast of Japan, by 
Commander II. C St John, II M S Sylvia The most preva¬ 
lent winds in the southern parts of Japan arc from the north-east. 
Throughout an entire year the proportion was as follows, taking 
1,000 hours as an index.—Between N and E, 500 , between 
N and W , 200, between S and E , 100 , between S. and W., 
o 99 During April, May, June, July, August, and September, 
N E. winds prevail, hauling more easterly m June, July, and 
August In August and September S E winds are more fre¬ 
quent than during any other months In October variable winds 
prevail, and the N W wind begins During November, Decem¬ 
ber, January, and Kbruary the N W. winds prevail and blow 
hard In March the N W and N E winds are equally distri¬ 
buted. The S W winds most frequently occur during the early 
parts of September It appears the winds on the southern 
coasts of Japan are easterly during April (spring), and hauling 
to the S as the summer approaches, pass through S and W. 
to N W during wintei, coming again through N. to N E and 
E. in spring and summer Typhoons occur between June anl 
October, inclusive From the middle of August to the mid Hi 
of October they may b; expected to occur most frequently Th j 
usual tracks of these storms on the Japan coasts appear very 
regular, approaching from the S E travelling about N W. 
On reaching the hot stream in about the latitude of the Bonm 
Islands, or between here and the Foochoo Islands, they begiu 
to curve to the north, and following the course of the Kuro Siwo, 
strike the south coasts of Nipon Owing chiefly to the high 
land along the const, the northern disc of the storm beco nes 
much flattened in, causing more easterly wind than would oceur 
if the storm were in mid ocean Retaining the course of the 
stream, they pass along in a north-easterly course, and, if not 
broken up previously, pass out into the Pacific Ocean on reach¬ 
ing luaboya sakl 

Mr. James Wood-Mason has sent us a description of a 
Macrurous Crustacean, which he has made the type of * ns# 
genus, SUviarU . The specimen (a «***&> M 
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describes Was dredged in from 250 to 300 fathoms,'about twenty- J 
five miles off Ross Island on the Eastern coast of the Andamans. 
It is dearly allied to Ntphreps A'orvrgu us of Northern European I 
seas, its mam difference being the absence of the squamilorw 
appendage of the Antenna: One of the most interesting points 
about the new crustacean is the loss of its organs of vision by 
disuse, a characteristic of several recently discovered crustaceans ; 
this is compensated for by the great length and delicacy of the 
antennae, and the great development of the auditoiy orgur, the 
animal's habits being to burrow in the mud at the depth ol about 
300 fathoms. 

IT may be recollected that M Alphonse 1‘inart, the 1 rcnch 
philologist, visited the Aleutian Islands and AlisKu in the sum¬ 
mer of 1871, for the purpose of collecting the vocabularies and 
the photographs of the different tribes 1 his mntci lal lie earned 
back with him to I’ans, where he has been engaged m wot king 
it up. We learn that he expects to revisit the United States Ibis 
month, with ample funds in his hands from the l 1 rcnch govern¬ 
ment, in order to effect an exhaustive collection of the antiqui¬ 
ties of Alaska, his excursions to the different islands being made 
in a vessel especially fitted up for hts use Alaska is one of the 
finest fields in the world for ethnological anti prtlmtonc re- 

Proussor Ws man has concluded, as the risult of ex¬ 
plorations among the shell mounds of Honda, U S , dunng the 
past winter, that the aborigines by whom they were constructed 
mutt hare been decided cannibals, as m eight different instances 
he has found conildeiablc quantities of human bones in the 
shell heaps, the bones themselves lietng broken up and split, just 
as in the cate of the bones of other animals This, he is satis¬ 
fied, was not the result of burial, but wat done for the purpose 
of obtaining the marrow, probably after the flesh had been 
devoured. 

UNDER the auspices of the Society of Biblicd Arch mingy 
It is intended shortly to publish a senes of translations of ill the 
important Assyrian and Egyptian texts which exist in thevauoiix 
collections of England and the Continent, and thus place licfore 
the English student the remains of undoubtedly the oldest and 
most authentic literature in the world Nearly all the principal 
translators have offered their services for this puipose, and while 
each author will be alone responsible for his portion of the work, 
the general arrangement of the materials will rest with the presi¬ 
dent of the society The selection of the records will embrace 
the entire range of Egyptian and Assyrian history and Uteratuie. 
Each translation will quote the authorities [upon which it is 
based, or the monument from which it is taken, and all other 
1 notes will be as few and brief as possible, to avoid controversy 
and expense. The first volume will be issued by Messrs 
Bagster and Sons, at a price to bring it within the reach of all 
interested in such subjects 

THE convtrsaaoHt of the Society of Arts will be held at the 
South Kensington Museum on Friday evening, June 28 

The late distinguished chief of the U.S Coact Suivey, by 
his will, established a fund to be placed in the hands of exe¬ 
cutors, by whom the income is to he expended, under the duec. 
tion of a committee of the National Academy of Science, for 
the advancement of some branch of physical research The 
first report of results achieved through this bequest was recently 
made to the Academy by its President, Professor Joseph Ilemy. 
The committee had decided that 111 view of the great interest 
that Professor Bache had throughout his life manifested in ter¬ 
restrial magnetism, it would be highly proper to further this 
Science hy gradually extending over the country the magnetic 
server which, dunng bit own lifetime, he had earned out in the 
Middle States, In the execution of this design they had been so 


fortunate as to secure, at small expense, the services of Ur. Hd- 
gard, of St Louis, by whom, in 1872, chiefly in the season 
most favourable for travelling, quite a large number of stations 
were occupied for the determination of the magnetic elements. 
These stations are mostly m the Southern States, and it is the 
intention of the committee to extend the work annually, north¬ 
ward and westward, as the income from the fund may allow. 

1 HE U S Army Signal Office has made preparations for a 
great extension of its valuable system of reports of the heights of 
rivers, particularly ofall those opening mto the Mississippi Over 
twenty five stations are now established at suitable points on 
these rivers, especially, of course, on the Ohio, Missouri, and 
Mississippi They are provided m some instances with auto¬ 
matic self-recording apparatus, and at all other places the obser¬ 
vation of the height of the water is taken eight limes daily when 
floods are apprehended. By this most beautiful system every 
wave of high water is accurately followed in its course down 
stream,* and the approach of dangerous high floods is easily 
foretold by the repeated telegraphic reporis. 'I he system of 
nver reports, which has been in operation during the past year, 
has given such universal sa ivfaction to those navigating the 
Western waters that the demand for increased facilities can only 
be met by this new and far more elaborate system of stations. 

The results of the explorations m the Gulf of St. Lawrence 
prosecuted during the months of July and August, 1872, by 
Messrs Whitcaves and Bulger, have just been published The 
area examined extended from a little above Cape Roster to the 
Magdalen Islands A depth of water somewhat over 200 
fathoms was found near the centre of the mouth of the St. 
Lawrence, between Cape Hosier and the south-west point of 
Anticosti; the greatest depth actually met with was 313 fathoms, 
about half-way between the east point of Anticosti and the Bird 
Rocks. Large collections were made, embracing several species 
new to science Among the novelties discovered was a sponge 
belonging to a genus but recently indicated in the “ Depths of the 
Sea” About thirty five species of corallines were obtained, 
laigenumb.ro of them being new Numerous fine specimens of 
l-vguhtm were procured, the same kind having been found by 
| Dr. Packard on the Georges Bank, and three species of sea- 
anemones were secured in addition to those of last year’s collec¬ 
tion. Two undescribed specimens of a coral (both dead) were 
also gathered at a considerable distance from each other The 
relations of these new species are rather to the tropical forms 
than to those which we already know on the coast of the 
North Atlantic 

A shock, of earthquake, lasting for several seconds, was felt 
at Attok on the morning of Sunday, April 27 

We have been favoured with a copy of the Japan Gazette, 
from which we take the following notes '—A huge cephalopod 
is now being shown in a house near the temple at Asaka, Yedo. 
It seems that a fishing-boat was seized by ns tentacles whilst off 
the village of Kononoto, in the district of Kisaradzou, and that 
the boatmen killed the creature by repeated blows Ita 
length from the tail to the insertion of the tentacles is about 
sixteen feet, one of the arms is from its junction with the 
body to the sucker at its point nearly five feet. The 
polypus has shrunk since its death, so that living, it 
would probably measure considerably more.—The anoma¬ 
lous absence of earthquakes during the past winter has ex¬ 
cited some speculation as to the causes of such quiet, in a 
country usually very tremulous towards the coming of spring. 
Whatever may be the real causes, the remarkable volcatop 
activity in Japan, during the past winter, and at present, is alt 
interesting collateral phenomenon. From nearly all parts of 
the empire, during the last two months, have come tiAinga of 
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mountain* quaking and bunting in fissure*, volcanoes casting 
out stones, ashes, and mud, and in some instances flame and 
hot lava. Smoke and steam from Asamayama have been visible 
from Yedo, several times this winter. In addition to the 
eruptions in Yechiu, Mito and Higo, the latter being especially 
severe and damaging to the cultivated land around it,—another 
mountain is reported as being affected with volcanic symptoms. 
Kurokami-yama, near Nikko, which has, so far as is known, 
always been very quiet, was shaken with a great shock on 
March 12, at 3 pm. The shock was accompanied by loud 
noise, and a strong smell of sulphur, which remained about six 

Additions to the Brighton Aquarium during the past week 
a Porpoise (Phouena communis ) from Rye Bay, a Sturgeon 
(Accipcnscr stuno), 6 feet long, captured by the Bognor fisher¬ 
men , Smooth Hounds or Skate-toothed Sharks (Must tins 1 nl- 
gans), White Hound or Toper (Coitus units), 'Ihornback 
Skate (Raja ilavata) , Sting Rays (Jiygon pastinaca) , Grey 
Mullet (Alttgil capito ), Flounders, fresh-water variety (l Unto- 
necles flcsus) ; Butterfish or Gunnel (CtHhonotus gunmllns ), 
Allis Shad (Clttpea alosa ), Salmon (Solmo sa/ar), Italian Wrassi 
(Labi us maculatus ), Crabs (Cancerpaqums ), (Porhmus pubei ), 
(Polybius flensltnvt ), (Cinemas A/anas), 7 oophytes (Actmoloba 
dxanthus ), ( 7calm craisuot nit), (Sagarha immata), (5 ntzva) 

The additions to the Zoological Society’s Gardens during the 
past week include a Bengalese Cat (Letts bengahnsn) and two 
Indian Crows (Corvus splmdtns) from Arracan, preseived by 
Mr. W. Dunn , a New Caledonian Rail (Otydromus lajiesnaya- 
ttus), presented by Dr G Bennett, an Indian 1 ’orphyilo (Pot 
phyrto tndutis ) from the Navigator’s Islands, presented by Rev 
J. Whitmee , a dwarf Chameleon (Chameleon pnint/i r) from 
South Africa, presented by Miss Siddons, an Afucan Tantalus 
(Tantalus ibis); three Molucca Deer (Cerou 1 moluccensii ) , a 
Vociferous Sea Eagle (HaliOe lus voa/cr) from Afnca, a F.uropean 
Lynx (belts lynx), and a Glutton (Onto borealis) from Norway , 
a collared Amazon (C/ttysohs collana) from Jamaica , two com¬ 
mon Spoonbills (Piataha Icmo/oiha) from F.uropc, and two 
Wattled Cranes (Grus earunculatus) from South| Africa, pur¬ 
chased , an American White Crane (Gtus amciuana), received 
in exchange , three American Mocking Birds (Afunits polygloths) 
hatched m the Gardens, and an Australian Thicknee (Ou/tcn,- 
tnus grallarius) deposited 
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memoirs read by members at the sittings of the Academy and 
several communications from without I hnd it quite impos 
sible to do justice to these without exceeduig permissible limits, 
but will briefly refer to a few. 

In a paper on a probable connection between tolar eclipses and 
terrestrial magnetism, Dr. Michez, after describing the magnetic 
phenomena observed m Italy and more especially in Sicily 
during the eclipse of December 22, 1870, and pointing out the 
difficulty of separating the disturbances due to the eclipse from 
those otherwise produced, states the result of his laborious and 
careful study of the Greenwich magnetic records m relation to 
the passage of the lunar shadow over any part of the earth. 
Having determined the average ordinary decimation and amount 
of agitation for the particular hour and season corresponding to 
that of each eclipse, he compares these with the decimation and 
agitation observed while an eclipse was in progress, and collect¬ 
ing all thtee results and averaging the deviation of the eclipse 
pmods from those of ordinary corresponding times, he concludes 
that an eclipse of the sun exercises a real influence on the dccli- 
natloft needle, that this influence extends through several hours 
before and after the period of greatest solar obscuration, and 
that it i* manifested by a greater agitation of the needle, and an 


eastward deviation Upon theoretical considerations, Dr. Miche* 
shows that the moon’s shadow regarded m its relations to 
humidity should always produce an eastward deviation, but as 
regards the magnetic properties of oxygen should produce either 
an eastward or westward deviation, according to the position of 
the place of observation m relation to the shadow Assuming 
that the latter, on a sufficiently large average, will neutralise 
each other, the residual phenomenon should be a slight eastward 
deviation. 

In a paper on “The Climate of Europe during the Glacia 
Epoch, ’ Dr Bianconi, following De la Rive and Villencuve, 
shows that the glacia] extension of that period may have been 
due to greater humidity of climate rather than a lower mean 
temperature Dr. Diancom’s conclusions are almost identical 
with those I suggested about fourteen years ago when describing 
a cunous summer accumulation of ice in a previously unvisited 
Norwegian valley, where the snow line is actually lowered to an 
extent of about 3,000 feet, simply by a local increase of atmo¬ 
spheric humidity caused by the drifting spray of a double water- 
fall* The subject was subsequently treated by Dr. Frankland 
in a lecture at the Royal Institution 

Prof Filopanti contributed an interesting paper on the 
movements of the atmosphere, in which, after referring to the 
conclusions of Maury, that on both sides of the equator up to 
about the 30th paiallel constant easterly winds prevail, from the 
30th to the 35th vanable winds, but still with the easterly pre¬ 
dominating , from the 35th to the 40th, variable wind, with a 
commencement of westerly prevalence , and fiom the 40th to 
the Pole westerly winds decidedly prevailing The object of 
Prof Filopanti was to find a theoretical reason for these parti¬ 
cular limits To do this he regards the atmosphere as subject to 
the operation of two forces, viz. the resistance of the earth, and 
the mixture of aerial columns due to variations of temperature 
of the earth's surface If only the first of these influences 
operated, the atmosphere would ultimately partake in every part 
of the velocity of the terrestrial parallel on which it rested, and 
there would be no sensible winds , il only of the second, the at¬ 
mosphere would ultimately acquire throughout an absolutely 
equal velocity of rotation lie woiks out mathematically the 
amount of this velocity, and finds it equal to that of the surface 
of the earth at the latitude 35" 50’ 52", which is a close approxi¬ 
mation to the 35” of Maury Plus he considers would be the 
uniform velocity of the an if the land and the sea were perfectly 
smooth, and he therefore designates the parallels of 35* on either 
hemisphere the “ neutral parallels ” Hence we are justified in 
theoretically anticipating that between the neutral parallels and 
the equator actual mean rotatory velocity of the air will 
be less than that of the earth, that is, the prevail ng 
winds will be easterly, and that between the neutral 
parallels and the Poles the prevailing winds should be westerly, 
as there the mean rotatory velocity of the air should exceed 
that of the earth. The friction of the earth will be continually 
struggling to correct these differences of velocity, while the 
north and south movements, due to differences of temperature, 
will contest for their maintenance anil augmentation Prof. 
Filopanti goes further into details of special atmospheric current* 
to illustrate and confirm the above, but space will not permit 
me to follow him there I have, however, so far sketched is 
abstract his leading idea as it appears to be an important 
contribution to the theory of atmospheric movements, and as 
far as I know ts original To some extent it is applicable to 
the vexed question of ocean currents. 

The “ Hermaphroditism ’’ of eels has occupied a good deal of 
the attention of the Bolognese Academicians. Prof. Ercolani 
described a number of his own observations and experiments, 
showing that this hermaphroditism is “perfect,” and the subject 
was further discussed at two subsequent meetings, when the 
results of previous researches of Vallisneri, Valsava, Allesandrinl, 
Mondim, and others, were stated and compared. Besides the 
above and some others on subjects of general interest, are 
a few purely mathematical papers, and several on pathological, 
medical, and local subjects, which I must pass over. 

Considering that Bologna itself is but a provincial town, and 
that the whole province of Bologna contains a population about 
equal to that of Birmingham, these Transactions of the Bologna 
Academy of Science* indicate an amount of scientific activity in 
tho highest .direction of scientific research that we are unable to 
rival in any corresponding provincial district of Great Britain. 

r W. Mattiiu Williams 

* O Through Norway with a Knapsack,” Chap. *v. 
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SCIENTIFIC SERIALS 

Bulletins de la SocUii eP Anthropologic dc Parts , 1871-72 —We 
find from these reports that the French paleontologists have 
been unusually active during the last eighteen months m con¬ 
tinuing the exploration of the numerous bone-caverns of thetr 
country and in testing the accuracy of the older classifications of 
their remains. M Barabcau has been examining with great care 
the Dordqgne district, which has become classic ground through 
the labours of Christie and Lartet. M. Saudon believes that the 
molars and maxilla recently found at Laugene-Haute cannot be 
referred to the true horse—although they may provisionally, like 
similar remains found by M Riviire in Italy—be accepted as 
belonging to some form of ttjuus, for he does not think that the 
horse existed m Europe in pre-histonc times M Mortillet, in 
obedience to the suggestions of M. Bertrand, Conservateur du 
Musee de S Germain, has drawn up a chart of the palaeolithic 
age In Gaul, the only work of the kind extant. in it are recorded 
jlocaUties in which occur supposed traces of man in the ter¬ 
tiary; 43 alluvial deposits in the quaternary yielding human 
bones and industrial remains ; and 278 caverns containing 
quaternary fauna with traces of prc-histonc man. M Mortillet 
thinks that we are no longer justified in assuming with 1'. Lartet 
that there was ever a special age of the bear or reindeer, all 
extmet animals having apparently lived through the whole 
palaeolithic period. Amongst the numerous communica¬ 
tions of M Hamy, we may instance papers on the "l'osstl 
Human Remains of d’Engihoul, near Liege , * “ The Anthro¬ 
pology of Cambodia ,” “ The Quaternary Deposits of cut Silex 
recently discovered in the Pas de Calais j ” “ The Existence of 
Brachyceplialic Negroes on the Western Coasts of Africa ,” and 
“The Proportions of the Arm and Fore-arm to the different 
periods of Life.” M. Douhsh, from observations made at the 
close of 1871, m a lxine cavern at Corgnac (Dordogne), believes 
that he has found incontrovertible proofs that man m the reiu- 
deer age had attained the art of polishing no less than ol cutting 
■tone.—M. Lagardelle communicates through M Hamy, one of 
the Secretaries of the Society, some curious information m re¬ 
gard to the habitations of the degraded people known under 
the names of Colltberts, huttios, &c , who for many ages occu¬ 
pied the marshy lands of Poitou, near the mouths of ihe Sevre, 
and whose descendants were known till recently as moliurt 
This district was occupied by Gauls before the Norinan t on- 
quest, oud after that event it became, from ns inaccessible 
character, a place of refuge for fugitives In the eleventh and 
twelfth centuries the Colhberts, whose special occupation was 
fishing, were dependent, as homines conditional.;, on several 
religious houses, but were nevertheless left in a sute of heathen, 
almost savage ignorance Their huts were made ol m'ei laced 
willow twigs, and their only means of locomotion before the 
formation of tile network of canals, which have proved the 
chief agents m rescuing them from their isolation, were their 
long ash stilts and the so-called moles , or light boats from winch 
they took their name The tace is now merged in that of the 
contiguous terra firma —M. Alph Milne-EUwards has prosecuted 
an extensive senes of observations on “The Embryology of the 
Letnunans and the zoological affinities of those animals ," and 
he finds that the placental system differs so widely from that of 
the Sunite, with which they have been supposed to present very 
close relationships, that he is of opinion the Lemurs should take 
an intermediate, but wholly distinct, place between monkeys and 
carnivores—M. Thorel’s medical notes of his observations 
while serving in the exploring expedition to Meekong, m 1870, 
afford curious information in regard to the immunity to certain 
miasmatic affections presented by the people of Cochin China 
and other parts of Indo-China.—-M Sanson has laid brfure 
the Society his views on the C haracterisation of Species, which 
are diametrically opposed to the Darwinian theory of evolution. 
The earlier numbers of the Bulletins for 1872, contain an unu¬ 
sually large proportion of papers on purely anatomical, psycho¬ 
logical, medico-legal and similar subjects.—M Broca consider-, 
in a special mongraph, the importance of nasal configuration as 
a true ethnological character.—M. A. Roujou traces the analogies 
of the human type with that of the more ancient mammals, 
and psoceeding to the length of concise definition, he fixes the 
probable appearance of the first iemunans at an epoch very 
remote from the secondary, and of monkeys—properly so 
galled—before the tertiary, at the beginning of which penod he 
thinks it not im robable that they engendered man —The second 
and third numbers of vol. vii. of the Bulletins contain the ex¬ 
haustive Treatise of M Topmard on the Indigenous races of 


Australia, with the valuable contributions sad discussions in 
regard to the same subject by MM. Broca, Hamy, and Rochet. 
These numbers give us a general exposition of the progress and 
actual position of the science of Anthropology, and of the social 
advancement of our civilisation and its effect In obliterating 
ethnological characters and m elevating the lower type 
The Lens for April commences with an analysis of the species 
of the genus Amphora, by Prof H L Smith, in continuation 
of his Conspectus of the Diatomacese, accompanied by three 
excellent plates, and containing the description of nearly too 
species—Dr Uanforth, of Chicago, describing “The Cell,” 
deveiopes Dr. Beale's theory respecting the nature of the nucleus, 
and discusses the action of carmine upon it —Mr H Babcock, 
“On the Flora of Chicago and its Vicinity,” citalogues the 
gramme* and (dices of that place very shortly —There are also 
papersbyMrJ.il Martin, “ On the Similarity of various forms of 
Crystallisation to minute Organic Structures ;” and by Mr. E Col¬ 
bert, “On the Figure of the Earth, and its Effect on Observa¬ 
tions made in the Meridian ” —The editor criticises the test 
employed by a committee of the Royal Microscopical Society of 
London in their decision respecting the angular aperture of Mr. 
Tolles’s Ath objective, thinking it unfair. 


SOCIETIES AND ACADEMIES 

Lon uo v 

Royal Geographical Society, May 12 —Major General Sir 
H C Kawhnson, K C B , president, in the chair —The paper 
read was “Journey through Western Mongolia,” by Mr Ney 
Elias The distance travelled over was 2,000 miles, accom¬ 
plished between July 1872 and January 1873, The route from 
Kalgan (the starting point in crossing the desert of Gobi by the 
usual toute vid Urga to Ki&chu) was westerly to the Chinese 
frontier town of Kwei-hua, thence north-westerly to the river 
Onghm, and afterwards again westerly, along the foot of the 
Khangai Range, to the city of Uliassutai, which hie observations 
showed to be 5,700 ft above the sea-level Ills further journey 
was impeded by the bands of Mahommcdan Mongol rebels, the 
so-called Dungans, who, although badly armed, struck terror 
into the Chinese garrisons of the towns, and earned fire and 
slaughter wherever they went. He narrowly escaped the band, 
which a few days before his arrival destroyed the city of Kobdo, 
west of Uliassutai, arriving there, he saw the charred remains 
of the outer town and the unburietl bodies of slaughtered people 
scattered over the streets The Chinese garrison still occupied 
the fort, and received him and lu> party with kindness All his 
endeavours, however, to obtain assistance for his further journey 
southward and we-twird to Kuldja were met by steady oppo¬ 
sition, and he finally had to cros, the frontier to the Russian 
town of Bu.k The president informed the meeting that Mr 
Elias had not only accomplished a wonderful journey over a tract 
of Central Asia never visited by a European since the times of 
Marco Polo, but had executed, unaided, a survey of the whole 
route travelled Hu very numerous ob-crvutions for longitude 
and latitude had been computed by Mr Ellis, of the Greenwich 
Observatory, and those for heights above ihe sea-level by Mr 
Strachan, of the Meteorological Office For tht- great service 
tendered to geographical science, the Council of the Soc.ety has 
just awarded him the Founder’s Gold Medal for 1873. 

Meteorological Society, May 21 —Dr J. W Tripe, pre¬ 
sident, in the chair The discussion was resumed on the follow¬ 
ing questions, which had been submitted to the consideration of 
the Meteorological Conference at Leipzig m August last —No 
18 . Can uniform times of observation be introduced for the 
normal observations 7 Remarks were made by the president, 
Dr. Mann, Messrs Glaisher, Symons, Sopwith, Scott, Bickneli, 
Salmon, and Strachan, as to whether local or Greenwich time 
should be used, and whether the houis of 9 A M and 9 p.m., or 
9 A.M., 3 P M., and 9 P.M. should be recommended to observer*. 
The meeting was of opinion that the hours of obseivation should 
be 9 A.M. and 9 p.m , and that local time should he adopted. 
The next question considered was No. 20 : Division of the year 
for the calculation of mean results. After some discussion Mr. 
Sopwith suggested that a committee should be appointed to draw 
up a senes of questions on all matters connected with this sub¬ 
ject, and that the same be sent to tbe Fedows of the Society 
requesting their reply on all or any of the questions; this 
suggestion was approved of and adopted by the meeting.-*-^, 
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paper was then read cn “ Land and Sea Breezes,” by Mr. J K 
Laughton, who was of opinion that sufficient attention had not 
been paid to the subject, and tt at more careful examination 
would show that the ordinary recorded theory is not in accord¬ 
ance with the facts observed ; that these prove that sea and land 
breezes are seldom strong where the land is of that aitd nature 
which gives rise to extreme differences of temperature, and 
that they frequently are strong where, from the verdant 
nature of the country, the differences of temperature are 
trifling, also that the sea breeze begins out at sea, and 
comes slowly 111, and that the lnnd-bieeze comes, m the 
first instance, distinctly off the land, sometimes as sharp 
squalls. The necessary conclusion from these observations 
is that the breezes are winds of propulsion, not of aspira¬ 
tion , and whilst it seems probable that the piopelhng- 
force, in the case of the sea-hree/e, is due to the rapid 
formation of vapour over the set, the land breeze may be 
the reaction, or return of the column of the air which has 
previously been forced upwards by the sea breeze. A shoit 
paper by Rev F W Stow, on the same subiect, was lead, 
giving an account of the observations he had made at Ilawsker , 
after which Mr R If Scott gave a dcBcuptiun of a double 
rainbow observed at Kirkwall 

Institution of Civil Engineers, May 13 —Mr T. Ilawksley, 
president, 111 the chair—The paper read, “On the Della of 
the Danube, and the Provisional Wotks executed at the 
Sulina Mouth,” by Sir Lharles Augustus Hartley, was a 
sequel to a previous communication by the author on March 
It, 1S62 It described the mutations of the Sulina Bar fiom 
1861 to the present tune, and referred to the changes 111 the sea 
outline of the Delta during sixteen years. Reference was made 
to the enormous growth of the northern part of the Kilia 
Delta in recent years, due to the gieatly augmented volume of 
water winch had htely flowed to the sea by the Ochakoff branch 
and New Stamboul Mouth , while a diminution in (lie advance 
of the southern extremity of the Kiln. Della was assigned to the 
impoverishment of the old btamboul branch of the river 
These changes, from natural causes, in the relative volumes of 
water delivered to the sea by the kilia Mouths, were favourab'e 
circumstances 111 considering the problem of the numbci of 
years that would probably elapse befoie the Sulina Mouth would 
be absorbed in the shallows of the Kilia Delia. Since 185;, 
owing to the shoa'ing of the Toultcha ahd the St George's 
branches, the outflow by the Kilia lmd increased, so that it no.v 
delivered two-thirds of the whole volume ol the Danube to the 
sea Fortunately for the navigation by the Sulina Mouth, the 
larger portion of the detritus was transjiortcd far to sea, and 
comparatively little went to swell the shallows ol the Kilia 
Mouths. In the last fifteen years the advance of the 30-feet line 
of soundings had been strictly confined to the sandbanks lacing 
the mouths of the Kilia, Sulina anil St. George, and it w is 
shown that an erosive action had been long at work on the shoic 
line and sea bottom to the noith and south of the Sulina 
Mouth. 

Society of Biblical Archaeology, June 3.—Dr. BirJi, 

F S A., president, in the chair llie Allowing papers were 
read —“The Legend of Ishlor descending to lladts ” By 
H F, Talbot, D C L, F R S , &c —In this valuable paper the 
author translates from the tablets the Goddess's voluntary 
descent into the Assyrian Injerno In the cuneiform it is called 
the Land of No Return , and the Lord of Larth gives her a 
green bough of the Lt . tree to protect her life (comp Vugil’s 
/b.neid). Ishtar pa«ses successfully through the seven gates, 
compelled to surrender her jewels, (r)hei crown, (2) her cr- 
rmgs, (3) her head-jewels, (4) her trombus, (5) her gi die, (6) her 
finger and toe rings, (7) her necklace. Ihe Lord ot Hades ; 
seeing her sends his messenger Namtar to greet her But as she I 
cannot return of her own accord to the upper region-, the 
heavenly triad Sun, Moon, and /An or Hu (Land ot Mysteries) [ 
consult, and//m raises a black phantom who performs ajugglci's , 
trick before the Lord of Hades , during which he gives to Ishtar j 
a cup full of the Waters of Life, whereby she returns to the ' 
upper world, receiving at each Hades-portal the jewels she had I 
been deprived of m her descent. The phantom is rewarded by 
thp itioSt exquisite meats, Wines, Stc 1 he Greek FateM/ru/oz is j 
supposed by the author to mean No Return, and Hades (House j 
ol Eternity) is compared with the Hebrew Od and Bci-Moed of 1 
Job xxx. 23.-—“On the Egyptian Preposition,” by M P. Le 
Page Renouf, F.R.S.L.—“ On a Remarkable Babylonian Brick 
described in the Bible," by Richard Cull, F S.A. ! 


Academy of Natural Sciences, Februaiy 11 —Dr Kuo- 
clieaberger, the president, m the chair Mr Thomas Meehan 
piesented an apple, which was borne by a tree at kittantng, 
111 Pennsylvania, and which tree never produced any flowers 
in the popular acceptation of the term ; but always yielded an 
abundance of fruit The specimen furnished a practical 1 llus- 
tration of some morphological truths which could not often lie 
demonstrated in the way this afforded the opportunity of doing 
11 was admitted that a fruit was a branch with its accessory 
leaves transformed The apple fruit was made up of a series of 
whorls of leaves comprising five each. Cutting an apple through 
we found a series of five formed the carmels containing the 
seeds Several scries of whorls, very much retarded in develop¬ 
ment, probably formed the stamens, but this could not be well 
seen in the apple fiuit, as they seemed to be almost absorbed in 
the corolla series This was the next in order that appeared m 
the divided apple—the green curved fibrous line which we find 
m all apples midway between the “core” and the “rind” is 
the dividing line between the series which forms the cmolla, 
mil the outer senes which forms the calyx In this tree there 
are no pistils, the series which usually goes to make uji this p.sit 
of the Irtnt structure being either very mdimentary or entnely 
uniting Hence there was no core to the fiuit The remit 
of this want of development was that the usual calyx basin of 
the apple was in this case occupied by a cavity three-quarter- of 
an inch across There were no petals, but in place five gland 
or rather hud-scalehke processes, at regular distances, 011 the 
edge of the green fibrous outline before referred to The outer 
whorl, which usually forms the calyx, was almost asepalous, as 
1 mere scanous membrane marked the place where the uilix 
segments or sepals should have appeared It was so easy in this 
specimen to trace the dividing line between the outer or calycu e 
w norland the inner 01 corolhne whorl, which, uniting and be¬ 
coming succulent, fanned the popular apple fruit, that it was 
u01 thy of note m this connection But the most interesting 
feature in this specimen was what were probably, fium then 
similanty in appeal nice, cork cells, foimea abundantly on tl •* 
outside of the apple It would seem th it, with Ihe lack ol 
development m the inner series of whorls necessary to the 
pcifect fruit, those winch remained were liable to take on sotm.- 
" hat the character of bark structure 

February t8 --Dr Rusclienbergir, the president, in the 
ihuii —The following paper was presented for publication — 
•‘Description of Mexican Ichneumomdre, Pait II,” by E 1 ' 
('lesson.—Mr Thomas Meehan presented specimens of leaves 
of a Begonia on which minute foholes appeared as densely as 
hair all over the upper surface, while the leaf was on the grow¬ 
ing plant The little growths first appealed as succulent hairs, 
and these hair like processes subsequently divided or produced 
the leafy blades from their apices Mr M remarked that hairs 
u ere at any rate structurally but graded thorns, of which bristle- 
were an intermediate stage Sjunes often bore leaves, but it was 
unusual for thorns to do so It might not be that these leaf- 
bcattng processes were really hairs though they had that ap¬ 
pearance —Mr Thomas G Gentry called the attention of the 
Academy to what he considered to be an interesting case of a 
change of habits which had recently occurred in the life of an 
ordinary chickaree, the Sttnus hudsomus of Pallas During the 
early part of last autumn, his attention was called to the fact that 
the birds in a ceitam designated locality of Mount Airy, during 
the hours of the night, were undergong a system of wholesale 
destruction, the work ot small animals which were supposed to 
belong to some species of Carnivora. Labourmg under this 
impression, and being desirous of securing a specimen or two, he 
started for the scene of slaughter, bent upon discovering the 
name and character of the rmniai j when within a few rods of 
the place, the almost deafening noise that greeted his ears, from 
the tall trees, led lnm 10 sniped that all was not tight. After 
leaching the spot, a few moments of anxious wailing sufheed to 
reveal to him the cause of the noise and the origin of the sacri¬ 
fice above alluded to ; for, sitting upon a twig just above his 
head, he observed a thulane, holding in its paws a bird which it 
had captured, and from which it wis very contentedly sucking 
the life current. It is a well-established fact, he further remarked, 
as fafqas he had been able to verify it, that the numerous species 
of Rodents, with but two exceptions at the most, subsist princi¬ 
pally or entirely upon vegetable matter, especially the hard parts 
of plants, such as nuts, bark, and roots. This habit of nn'ta'ing 
the propensities of the MusuluLt, he thought might have arisen 
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from the habit which some squirrel* possess, pisxibly the one 
under consideration, of sucking the eggs of birds, the blood¬ 
sucking habit he assumed to be an outgrowth from the other. 
This adoption of another's mode of lile by b hi {smuts, Re 
thought a discovery of some note, as usurpation of hibtls, lead¬ 
ing to functional and structural changes in an animal s economy, 
1* accounted an clement of no mean weight in the ihvttofount 
hypothesis, according to the testimony of able writers upon 
Evolution —Prof Cope exhibited the irunium of the horned 
Proboscidian of Wyoming, Lotolophodon contains, and made 
some remarks on its alTiinties (see Nature, vul, vn p 471) 


California 

Academy of Sciences, April 21 —Prof Davidson, president, 
in the clmir.—Dr. Plaice read a paper on the connection between 
the atomic weights of inorganic compounds and their physio¬ 
logical action In a communication read before the Academy of 
[sciences of Prance, Pcbruaiy 10, Messrs Rabuteau and Ducou- 
dray state that the poisonous elfects of metals is greater 
as their atomic weight increases When the dillcrcut elements 
are grouped according to their Isomorphous relations, there 
evidently exists a close connection between the intensity of 
their physiological action and relative atomic weights, and it is 
only under such conditions that the statement of Messrs Kabu- 
teau and Ducoudray is even approximately correct That no 
absolute connection exists between the atomic weight of a metal 
and its physiological action is evident, for instance, the com¬ 
pounds of beryllium with an atomic weight ol 9 aie far more 
poisonous than the salts of silver with an atomic weight of 103 
As an example of the connection between the atomic weight and 
the poisonous qualities of a substance, the following table, drawn 
up from expei intents which have not yet been published, fur¬ 
nishes strong evidence The experiments wrere perfumed on 
rabbits, a solution of some salt of the metal being injected into 
the jugular vein 

Name of subst ante Atomic weight Quantity requited to kill 

Lithium . . 7 . . 40grs 

Sodium • 23 . . . 20 „ 

Rubidium . . 85 . . . . 6 „ 

Cresium .... 133 • . 8 ,, 

Thahum . . 204 . . 3 „ 


—Mr l'.dwards presented a paper on the honey-making ant of 
Northern Mexico The community is divided into thiee classes 
—the workers, carriers, and the honey-makers The workers 
are much larger than the others, and of a black colour , they 
guard the nest anil convey to it the materials from which the 
honey is made , these they deposit in a leaf over the centre of 
the nest, and from this leaf it is transported by (he tamers (o 
the honey-makers in the interior of the nesl The earners are 
much smaller than the workers, and of a light brown colour 
The honey-makers resemble the carriers m si/e and colour, with 
the exception of llie enlarged abdomen 'they are found m the 
centre of the nest, generally at a depth of two or three Icet from 
the surface '1 luy ,11 c suppoitcd on .1 sort of web made of closely 
woven fibrts l.ich ant occupies a supcrficul indentation in the 
web, m winch it remains , 111 fact all locomotion in the honey 
makeis is impossible, as the distended abdomen, which consti- 
lutes the honey bag, is at least twenty times as huge as the rest 
of the body T he honey is of a fine flavour, and much sought 
after by the natives. 


Paris 


Academy of Sciences, May 26 — M de Qintrefages, 
president, in the chair —'1 he Academy proceeded to the election 
of the candidates to be recommended to llic Minister of Public 
Ins ruction lor the foui vacant posts in the bureau des I.ongt- 
tales '1 he following were llie final results —Member repre¬ 
senting the Academy of Sciences, 1st line, M Serret, 2nd line, 
hi, O Bonnet . Member of the Marine Department, ist line, 
M. Mouchez: 2nd line, M Bouquet de la Grye Member 
of the War Department, 1st line, M Perrier; 2nd line, 
M. Blondel Geographical Member, ist line, M. Janssen; 

2nd line, M d’Abbadie. The f dlowmg papers were read •_ 

On the assimilnbihty of super phosphates, by M Joulie. 
The author found that “superphosphate ” consists of the 
following four bodies —Free phosphoric acid, dihydnc calcic 
phosphate, hydr c dicalclc phosphate, and tncalcic phosphate, 
l'be first tbiee of theie can be taken up by plants; 
heme he decides, (1) that the amount of phosphoric aeld 
soluble m water is not a true estimate of the value of the 


manure, but (2) that the amount soluble in alkaline amnionic 
citrate is; he therefore recommends the latter as the proper 
reagent for such estimations.—Rectification of a portion of the 
communication of M. Munk concerning the discovery of lunar 
variation, by M L. A Scddlot This paper related to the 
disputed passage of About Wefa.—On the calculus of the 
luminous phenomena produced in t the interior of transparent 
media having a rapid motion of translation in those cases where 
the observer partakes of that motion, by M J Boussmesq.—On 
the electric balance and on electrostatic phenomena, by M. P. 
Volcipelli —Researches on the electricity produced by mecha¬ 
nical action, by M. L Joulin —On the conditions of maximum 
magnetic effect in galvanometers and electro-magnets, by M. 
Raynaud 


DIARY 

THURSDAY, June 5 

Linhean Society, at 8 —On the Plants of Kilmanjaro . 
~ R S —On the 1 ecythidacc® John Mien, FRS 


LOCiivi s’ Association, at 8 —Ammonite /ones in the Upper Chalk of 
argaie, Kent ( F A Bedwcll 

sham Lectures, at 7 bn Headaches Dr E Symes Thompson 
SATURDAY, June 7 

_At Institution, at 3 —The Historical Method John Morley. 

Gresham Lectures, at 7.—On Narcotics *nd Seditucs Dr. E Symes 
“ loinpson 

MONDAY, June 9. 

Gbocrai hical Society, at 8 30 

TUESDAY, June 10. 

Photoohafimc Society, at 8 —On Experiments wuh three wot pr 


WEDNESDAY, June 11 

Camor.KAL Society, at 8 —On llie Nature and probable Ong.n of the 
superficial Deposits in ihc Valleys ami Deserts of Central PcrSa W 1 . 
Blanford— On 1 yophytllu Rrodin, Milne-Edwards, from the Red 
Crag Prof P Martin Duncan, FRS —On ihe Lephalopoda-bcd and 
■he Oolite Sands of Dorset and part of Somerael Janies Buckman,— 
Cl hirthnunm m Walk, n, Seeley, an lchthyosaurian from the Cambridge 
Upper Greensand ]{ G Seeley 


irons lion J V 
cui rente of three 

Prof Woktcnhul 


ics J J Walker —Locus of the point 
incycloid inclined to each other at a con 


rs -R McLachca 


Vesterly Proj 






MCS 


Etymology of Aphis —Rev W W Spicer . . 

Phosphorescence ui Wood . . 1 

Tear, and Care of Monkeya for ihcir Dead —G CulciVER, FRS. 1 
Recent Works on Echinoukrms By Prof E Peeceval Wxickt. 

md . ... .: , 

' ts/Utucatiohs, X. By J. Norman 

if Insects, V By Sir John 


Lockyik, FRS {With /, 
" ■' id Meiaa 


in Italy By W. Mattieu Williams, F C S. 

ic Serials . 

i and Acadimiee. 


Frbata— P 85, col I, line 18 from bottom, for " ditaasociatei ** 
''dissociates," col 3, line 14 from ton for “exact" read “*c .a 
line a8 from top, after “acid'* insert "with tartanc acid." col. a, ha 
from bottom, for " solution After boiling with acid a notable," read “j 
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JEREMIAH HORROX 

I. 

I F national glory can ever bo connected with a natuial 
phenomenon, the transit of Venus over the sun’s disc 
may be said to bring peculiar distinction to England It 
is in a manner inscribed upon one of the mo»t brilliant 
pages of our naval history j it led to some of the most 
remarkable discoveries for which mankind is indebted to 
our geographical enterprise, and made the renown of our 
most famous navigator. A hundred and thirty years be¬ 
fore Cook, the phenomenon itself was, for the first time in 
human history, accurately observed in a corner of Eng¬ 
land, by an English youth, self-taught, and provided with 
few of the appliances of scientific research. Now that 
the spectacle, so striking in itself, so sublime m the infre¬ 
quent regularity of its recurrence, so important as the key 
to numerous astronomical problems, is again attracting 
the attention of civilised mankind, now that the expanse 
of ocean from Honolulu to Kerguelen’s Land is about to 
be dotted with watchers from the other side of the earth, 
the occasion appears favourable for recalling the memory 
of the original observer, Jeiemiah Horrox, curate of 
Hoolc, near Preston, in his day one of the most insignifi¬ 
cant of English hamlets. 

The little that is known respecting Horrox’s family and 
circumstances at least suffices to reveal the difficulties 
with which he had to contend. The place of his birth 
was Toxteth, near Liverpool We cannot discover that 
the date usually assigned, 1619, rests on any good autho¬ 
rity, while it is rendered improbable by the fact that in 
this case he must have been matriculated at thirteen, and 
ordained at twenty. The first letter of his that has been 
preserved, dated in the summer of 1636, indicates, more¬ 
over, a compass of astronomical knowledge, as well as a 
general maturity of mind, hardly conceivable in a youth 
of seventeen , while his references to the discourage¬ 
ments which, previous to his acquaintance with his sym¬ 
pathising correspondent, had almost induced him to 
renounce astronomical study, bespeak a more protracted 
period of investigation than would have been possible in 
such early years The date 1616, though unauthenticatcd 
by any external testimony, may very well be correct 
Notwithstanding a doubtful report which traces his 
family to Scotland, his thoroughly Lancastrian patro- 
nymic denotes a local origin. His father’s profession is 
unknown, we suspect him to have been a schoolmaster. 
The family dwelling is usually identified with a house 
pulled down a few years since to make room for 
the railway station. The family was numerous, and 
although it cannot have been indigent, Jeremiah’s 
matriculation as a sizar at Cambndge, and short 
stay at the University, prove that it was not rich 
His entrance at Emmanuel College, then a stronghold of 
Puritanism, is conclusive as to the auspices which pre¬ 
sided over his bnnging-up This matriculation took 
place on July 5, 1632; he certainly left the university 
without a degree, and the fact of his first-recorded astro¬ 
nomical observation, June 7, 1635, having been made at 
Toxteth, is an almost certain testimony of hit recession 
No. 189—Von. vi«, 


having taken place before that date. Want of means, 
and the necessity for contributing to the support of his 
family, are the only assignable reasons for a step which 
must have thrown the young student on Ins own resources, 
as regarded books, instruments, and intellectual com¬ 
panionship. The first glimpse we obtain of him is from 
the above-mentioned letter to Crabtree, dated June 21, 
1636. From this and subsequent letters we gather that 
he has been for at least a year an observer of the 
heavens; that his circumstances are narrow,and prevent 
him from obtaining the books and instruments he desires ; 
some, however, of the books he incidentally mentions must 
have been expensive, and can hardly have been procured 
by him elsewhere than at Cambridge A list of these in 
his own handwriting is preserved, and has been noticed 
by Prof. De Morgan, who (“ Companion to the Al¬ 
manac” 1837) points out that not one was the work of an 
1- nglish mathematician, or printed in this country. It 
further appears that his time was much engrossed 
by other pursuits, which no doubt bore reference 
to his preparation for orders, and to his exertions to 
support himself m the interim. He was, in all probability, 
engaged m tuition, to which land-surveying, or some 
similar occupation, may have been added Thus three 
)ears passed by, at the end of which time we find him 
curate of Hoole, a % lllage about five miles to the south of 
Pieston, the church of which was at that period a chapel 
of ease to the adjoining parish of Cioston. 'I he patron 
was Sir Robert Thorall, the incumbent the Rev. James 
llyatt Horrox may be assumed to have been recom¬ 
mended to the latter by their common Puritanism, Mr. 
Hyatt having been one of the ousted ministers of 1662. 
He did not, however, retain his curacy much above a 
year , the cause of his resignation is unknown. 

It is now time to treat more specifically of Horrox’s 
correspondence with Crabtree, the source of almost all 
our information respecting him Crabtree, a clothier of 
Broughton, near Manchester, was one of a small band 
of worthies by whom astronomy was cultivated in the 
northern counttes in those days, some particulars respect¬ 
ing whom will be found in the notes to Sherburne’s transla¬ 
tion of Manihus, These letters survive in ihc Latin \ ersion 
of Prof. Wallis, who naturally omitted whatever had no 
immediate bearing on science. A re-examination of the 
originals, should these still be extant in the Bodleian 
Library or elsewhere, might probably result in the retrieval 
of some interesting biographical particulars As it is, 
we obtain many glimpses of the scientific circumstances of 
the day. Errors weie inevitable in the comparative infancy 
of astronomical science, and the mistakes of the master 
were naturally a snare to the pupil Horrox was for a 
tune not only misled, but induced to distrust the accu¬ 
racy of his own observations by their incompatibility with 
those of Lansbcrgius. Crabtree opened his eyes to the 
errors of the latter, and thus indirectly rendered him the 
still higher service of leading him to recognise the great¬ 
ness of Kepler, which Lansbergms had disparaged. His 
study of Kepler led, as we shall see, to his own great 
discovery: before entering upon this, however, it will be 
convenient tadispatch the minor matters of scientific in¬ 
terest contained in the correspondence. It is curious to 
learn that Horrox’s telescope cost him only is. 6</, and 
was nevertheless better than some more expensive ones 
H 
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which he had had an opportunity of examining. He did 
not obtain even this modest instrument until May 1638, 
about a year before Milton viewed the moon through 
“ the optic glass ” of “ the Tuseap artist":— 

“ At evening from tire lop of Fesolc, 

Or from Valdarno, to descry new lands, 

Risers or mountains in her spotty glo'w ” 

The "mute ingloiious Miltons” of Toxtetli seem not to 
have been wholly incurious respecting the researches of 
their fellow villager, who speaks in another letter of having 
endeavoured to exhibit Venus tn her crescent phase to 
“ sundry bystanders, ’ who however were unable to ducern 
the phenomenon owing to their inexperience in the use 
of the instrument. The possession of a te'escopc may 
have stimulated hi. desire to become acquainted with the 
writings of its inventor, l'our months later we find linn 
possessed of Galileo’s dialogue on the " System of the 
Universe,” and anxious to procure hts “Nunnus Side- 
reus,” and treatise on the Solar Spots He had prev lously 
speculated upon the exact period of the crea'un of the 
world, which he sought to determine by a combination 
of astronomical and scriptural dat 1, and upon the origin 
of comets, which he supposed to be emitted frbm the sun 
The phenomena of the planetary aphelion and perihelion 
had likewise engaged his attention, and elicited remarks 
which almost seem prophetic of il\e great dis'overy of 
Sir Isaac Newton. In observing the settmj san he had 
noticed a raggedness of the margin, which he rightly 
attributed to atmospheric conditions During th; last 
three months of Ins life, when unibli to bsston time on 
astronomical research, lie commenced an attentive study 
of the irregularities of the tides, from which he hoped to 
obtain a demonstration of the rotation of the eirth. The 
Lancashire coast, wheie the recess of the tide is very 
considerable, is highly favourable to similar observa¬ 
tions. 

(To be continued) 

CARUS'S HISTORY OF AOOIOGY 
Ceschuhte dcr Zoologie bis an/ Joh Ahtllu und 
Charles Dai nun, von J Victor Cams l’|> 739 

(Munchen, 1R72.) 

'"TWO of the most chiraeterist c qualities of the p-esent 
X tune aie sccpiicwm and sympathy; and b> a happy 
combination of the ability to investigate statements 
instead of takingthe n on trust, and the power of realising 
past states of knowledge and of feeling, a most important 
advance has been made in history JBut the historical 
method is not confined to what is commonly so called. 
It has been applied to philology and philosophy, and has 
reformed both, while even in the physical sciences its 
importance is now fully recognised It is true that a 
science like Zoology, which deals entirely with objective 
facts, is more independent of history than some others, 
and its history does not realiy begin till the seventeenth 
century But as part of the history of the human mind, 
it wi 11 always be important to study the sciences of pre- 
sctcntific ages, and when wc meet with such a master-mind 
as that of Aristotle, whatever he wrote becomes of the 
highest interest because it was his. 

The woik before us, by the son of the late eminent 
zoologist of the same name,* is one of the series under- 
< 11, jKXomplHbed author liimwlf « now lecturing in Kdinburgha, Prof 
W. Inomioa*lubitujte. 


taken by command of the late King of Bavaria, and 
published by a Historicil Commission of the Royal 
Academy of Sciences in Munich It embraces the history 
of the whole body of science in Germany, and the volumes 
which have already appeared have been written by men 
of high eminence in their several departments. 

Fortunately,however, Prof. Carus does not at all confine 
himself to Germany, so th.it the present work is an 
attempt at a complete history of zoology, from the earliest 
to the present time. It naturally divides itself into two 
pirts,the first treating of wint may be called pre-scientific 
zoolog), which is only of general historical interest, the 
second tracing the develop nent of zoology, as a science 
of observation and experiment, from Us foundation by 
Ray and Linn® is These two sections are handled on 
a very ditlcrent sole, for the former occupies more than 
half the book, and is therefore sufficiently minute, while 
the whole history of modern zoology is compressed into 
three hundie l pages. The consequence is that, while 
accurate as to fact,, the latter pait is often little but a list 
of names and dates 

We shall therefore simply direct the attention of zoolo¬ 
gists to the second poilion of Pio f Carus’s history as con¬ 
venient and well ananged lot reference, and dwell here 
01 his detailed account of the less known progress made 
in ancient and ineiueval times towards a knowledge of 
the varieties and struc'ure of animals 

The tu at chapter treats of the earliest animals known 
to man, including those domesticated in prehistoric times. 
The name, of the Ox, Sheep, Goat, rig, Dog, II use, anti 
Goose, occur in allied forms in most of the Indo-Luropean 
languages, and their bones are found among the dust- 
heaps of the earliest race of men known The Cat 
(dStoupor), though domesticated 1.1 Egypt, was not a 
household animal till much latei in .Western Europe 
the “cat” of the Gieeks and Romans (y<’>>") being 
almost certainly the vvhitebrcasted beech-martcn {Maths 
finn.i) a conclusion learnedly and perspicuously esta¬ 
blished by Piof. Rollestoa in a papci published in the 
/o'irnat of An homy and Physiology, foi November 1867. 
But the Flea and the Louse appeal to have been familiar 
from the earliest times, and Mice, Flies, and Worms are 
also among the first named by min To the sime primi¬ 
tive gioup belong the Boa-, the Beaver, which lived in 
English rivers tip to comparatively recent times, and the 
Wolf and Fox, the names of which (1 vulpcs , Wolf) have 
ev idently been confounded 

After a short account of the part taken by animals in 
early mythology and in the fables common to the Indo- 
European nations—a chapter which might have been with 
advantage enlarged from the pages of Grimm, Dasent, 

' and Link—our author enumerates the domestic animal* 
known in classical times, which include, beside those 
already mentioned, tnc Camel (confounded with the 
elephant during the Middle ages), the common Fowl 
(o;jnt irrptrtK'} Aristoph , Av 483), which was introduced 
from the East between the date of Hoiner and Hesiod 
and that of zE.chylus, the Chenalopex, probably iden¬ 
tical with our sheldrake (Tadorna vnlpansed), pigeons of 
various breeds, and birds of prey which were,used for 
hawking. The list of wild animal* was greatly increased 
by the games of the Roman circus, and many, like the 
Hippopotamus, Rhinoceros, and Giraffe were better 
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known under the Empire than they have been until very 
recent times. Pliny mentions the occurrence of the Plati- 
msta in the Ganges, but no notice of the Hyiax, a form 
so familiar to the Hebrews, is to be found m Greek or 
Roman authors. 

The next sections are occupied by a tolerably full 
account of the knowledge of anatomy and physiology 
possessed by Aristotle, and by his successors, Hcroplnlus 
and Erasistiatu>, and of the attempts made towards a 
classification of the animal kingdom. The groups lecog 
nised by the first, and pci haps the greatest, of naturalists, 
are-surprisingly near to what are now accepted. 1 
Viviparous quadrupeds, clothed with hair (Cmroxa 
Ttrfx'i7ro&a) —Mammalia, exclusive of Cetacea. 2 Birds 
(8pvi6ts) exclusive of bats. 3 Oviparous quadru¬ 
peds, inclusive of snakes and frogs. 4. Cetacea (m)Tij), 
with teats and milk (Hist An, 111 99) 5. Fishes 

(Ix^vtt). Those with (red) blood are distinguished 
from the remaining “bloodless ” classes. 6. fhe Cephs- 
lopodous mollusks (uaXniaa), 7 The testaceous mol- 
lu.ks, including ascidians, cirnpedu and cehimd.e 
(’o<rr/jwcf!h/>pa) 8 M ilacostraca- Crustacea 9. In- 
secta (lyropa) including all air-biotthmg Aithropoda. 
Lastly, Starfishes, Sponges, and some oihu groups, are 
characterised as pat taking of the natme of pla ,ts 
(Zoophyta). 

On the whole, Aristotle’s zoology is less imperfect than 
his anatomy. In spite of Prof Carus’s opinion, the wJl- 
known passage (Hist. An 1 39) clearly states what is re¬ 
peated in two other passages, that the back of the skull 
1$ empty, and his views ot the position and functions ot 
the heart, lungs, and nerves are scarcely more scientific 
than Plato’s notions of hepatic triangles. Indeed u ia 
difficult to believe that Aristotle can ever have com¬ 
pletely dissected a single mammal. The digestive and 
reproductive systems he undci stood much better. But 
beside his wonderful industry in collecting facts, the 
acuteness and power of generalisation displayed b> 
Aristotle In other branches of science are not .1 anting 111 
natural history I hus he remarks that insects with horny 
wings have no sting. “ I have never seen an animal with 
solid hoofs and two horns ’’ When horns are present 
there are no canine teeth. (Quadrupeds which bring lorth 
their young alive are clothed with hair, those which lay 
eggs, with scales Insects with four wings have the 
sting behind, those with two, in front. Nor is it the least 
proof of Aristotle’s greatness that he gave an impetus to 
biological science which produced the Alexandrian school 
of anatomy, and only ended at the beginning of the third 
century of our era with the death of Galen. 

The contributions of Roman authors to zoology, such as 
those buried in the huge mass of crude and chiefly worth¬ 
less material which Pliny called natural history, only 
mark the decay of the science. During the subsequent 
dark ages (the darkness of which is probably for the most 
part subjective) the most remarkable work on zoology is 
the famous “ Physiologus,” also called the “ Bestiarius 
Theobaldi,” of uncertain authorship and date, but Jtnown 
over the whole of Christendom from the eighth to the 
thirteenth century by translations into Syriac, Armenian, 
Arabic, Ethiopic, German, English, Icelandic, and French. 
The Greek text is probably the original, from which the 
Latin was taken. This long-forgotten book, like Pliny's, 


include* accounts of plants, stones, and other natural 
objects, and describes among more common-place ani¬ 
mals, mermaids, unicorns, and onoceniaurs There aic 
mentioned, of quadrupeds, the antelope (perhaps the 
Unis), beaver, elephant, hyaena, monkey, and lion, beside 
common European species , thirteen species of bird', 
including the ostnch ; of reptiles, several kinds of lizards, 
and serpents, but only one invertebrate animal, the ant. 
The original plan appears to have included only the 
animals mentioned in the Bible, and the chief object of 
the book is to draw moral lessons from the habits of the 
ueatures described. The “Physiologus.” while of great 
historical interest, is, of course, devoid of even relative 
scientific value 

Passing over the Arabian naturalists, who ad Jed litt’e 
original, we come to the three writers who represent 
the science of the Middle Ages when the writings of 
Vnstotle became generally known and the systems of 
scholastic philosophy were founded—Thomas of Can- 
innprd, Albertus Magnus, bishop of Ransbon, and 
Vincent of Beauvais. They were all Dominicans, and 
all belong to the thirteenth century, that remarkable era 
of revolution in philosophy, politics, and art. At this 
time knowledge of foreign animals was gieatly increased 
by the travels of Marco Polo (1275-1292), who described 
the wild horses, musk deer, and yaks of '1 artary. the 
camels and asses of Persia, and the rh noceroses, 
elephants and tigers of India. 

Museums only began to be formed in the sixteenth 
century when the discovery of America bro ight t> light 
so many new animals and plants, but for a long time they 
were what museums still too often arc, mere lumber rooms 
of “l)inge gantz seltzam und fremdi,” as Duke Albert of 
Prussia wrote in 1559 All the earliest anatomical prepa- 
1 itions, including the celebrated dissections of Harvey 
still preserved in the College of Physicians, are dry. 

'I he Lncufiunn, a medley of stMr.es about animals, 
which represents m the Renaissance what the Physto- 
logus does in the Middle Ages, appeared in x j.79, and like 
the latter was tianslated into all the European languages. 

The earliest attempt at a System oi /oology was by 
Wotton in his Diffirentn 1 Ammaltum , published at 
London in 1550. It is little more than a leproduction of 
the doctrine of Austotle Conrad Gesner’s Hts/orm 
Annnalium appeared in 1551. Like Wotton, he was a 
physician, and practised in Switzerland and South Ger¬ 
many IIis work is chiefly remarkable foi its illustra¬ 
tions, one of which, the figure of th<T Rhinoceros, 
was drawn by Albert Durei Passing over the 
names of Aldrovandt (1522-1603), Johnston (1603-1675), 
and Spelling (1603-1661), the next- important work on 
zoology was Bockart’s HUrosoicon , published in 1663. 
Ihis work of the learned Norman Huguenot has been a 
quarry which succeeding biblical commentators have con¬ 
tinually used, but its value is almost cntncly literary, 
indeed it was written rather as a contribution to hermen¬ 
eutics than to natural science The figures in a work of 
Uusius, “Exotica,” which belongs to the early part of 
the seventeenth century, show by those of the sloth, the 
manatee, the drmadillo, humming-bird, cassowary, dodo, 
penguin, and molucca crab, bow much the discoveries 
made in America, Madagascar, and New Holland, wt*« 
increasing the Hst of known animals. 
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During the first half of the seventeenth century there 
also appeared the earliest monographs Thus Nicho¬ 
las Tulp, the anatomical lecturer m Rembrandt’s famous 
painting at the Hague, gives a description and an 
admirable engraving on copper of what he calls an 
“orang-outang,” evidently a chimpanzee from Africa; 
and in the same Observations Mcdtca (1641) figures a 
narwhal as “ Unicornis marinus ” The Lxbellus de 
Cambus Bntannicts (dedicated to Gesner), of our 
countryman John Kay (Cams) was earlier than Tulp’s 
papers. It was followed by monographs on the elephant 
by Lipsius and Caspar Horn, on the stag, with an account 
of its dissection, by Agricola, of the hippopotamus, from 
a specimen sent in brine from Damietta to Rome, by 
Columna, and of fishes in general by Salviam and 
Rondelet. In 1634 was published at London Inscctorum 
theatrum , avowedly founded on the words of Wotton and 
Gesner, and on a compilation from both which had been 
begun by Thomas Penn, and interrupted by his death ; 
the next editor was Thomis Mouffet, but he also died 
several years before it was published. This is a noble 
monograph, with woodcuts so accurate and charactenstic 
as to compare with the best productions of modern skill. 
It is also remarkable for containing a full and correct 
account of the Acarus scabiet, which was afterwards so 
long forgotten Beside insects (in the Lin mean sense of 
the word) it describes worms of various kinds, and among 
them what is apparently a Bothnoccphalus latus. This 
species is still more distinctly figured by Tulpius (Obs 
Med. tab vn), but by some strange error it is represented 
with two heads Spigelius (de Inmbrico Into ) gravely 
discusses whether it is an animal at all. 

Meantime anatomy and physiology were making rapid 
progress. Vesalius (1514-1564), the father of modern 
anatomy, and his contemporary Custachius, who ventured 
to oppose his own dissections to the authority of G den, 
Fallopius, and his successor at Padua, Fabricius, and the 
still more illustrious pupil of Fabricius, William Harvey, 
form «i succession of almost unequalled eminence The 
dissections of our countryman Thomas Willis (1621-1675) 
were not confined to human subjects, and the earliest 
microscopical observations,by Malpighi, Leeuwenhoek,and 
Hooke, were also to a large extent zoological After the 
middle of the seventeenth century the three most illus¬ 
trious scientific societies were founded, the Academia 
Natures Curunorum (1652) incorporated as the “ Leopold- 
inisch-Carolinische Academic 1 ' in 1677, the Royal Society 
i 1 1662, and the Acadcmie des Sciences four years later. 
In 1667 Ray was elected a Fellow of the Royal Society, 
and began the series of papers which mark the first steps 
of scientific zoology, and surely prepared the way for his 
greater successor Linnaeus P H Pye-Smith 

— I 

OUR BOOK SHELF 

Lthrbuck der Physik. Von Dr, Paul Reis, Zweite Liefe- 
rung, Leipzig. (Quandt and Baudel, 1873) 

The second part of this useful handbook of physics opens 
with the explanation of Manotte’s Law and the various 
applications of atmospheric pressure. The next division 
is devoted to the study of wave motion, which is dis¬ 
cussed far more fully than in the ordinary run of scien¬ 
tific text-books. This leads on to acoustics, and we are 
at once plunged rather abruptly into the subject of musi¬ 


cal intervals. The theory of consonance, the cause of 
the intensity of sound and its mode of propagation make 
up the novel arrangement of this chapter. Optics occu¬ 
pies the sixth division, and is carefully treated. Especially 
noteworthy is the chapter on the theory of the absorption 
and dispersion of light, in which there is an excellent 
account of spectrum analysis. The part before us breaks 
off in the discussion of physiological optics, where Helm¬ 
holtz’s researches are in part developed. It is a pity that 
the engravings are not equal to those generally found in 
continental text-books. 


LETTERS TO THE EDITOR 

[7 he Editor does not hold himselj responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

Jacamar in Britain 

1 see, in your review of Mr Cordeaux’s “Birds of the Hum¬ 
ber District,” mention of a Jacamar—I presume a Gatbula— 
having been shot by a keeper named S. Fox, near Gainsborough, 
in 1849 You and the author, Mr. Cordeaux, naturally remark 
on the “extraordinary” puzzle of the fact. 

As one who has often seen the Jacamar m its own tropic 
forests, and watched its flight and its feeding, I must be allowed 
to suspect some mistake, unless the most “stailling ”—m every 
sense of the word—evidence of the authenticity of the specimen 
is given 

Ready to believe everything, in such a world of wonders, I 
might have believed in a Jacamar being blown to south-west Corn¬ 
wall, Ireland, or Scotland But in the eastern counties— 
“ Qu'allaic il faire dans cc galere l.\ ?" 

Harrow, June 6 C Kingsley 

The Use of Wires in Correcting Echo 

[The following letter has been forwarded to us by Mr J J. 
Murphy] — 

Palace, Cork, May 30, 1873 

My Dear Mr. Murphy, 

Having seen m the newspapers some notices of the use of 
wires for correcting the echo by breaking the waves of sound in 
churches and public buildings, we were anxious to try the ex¬ 
periment in the cathedral of St Fin Birre, Cork, the nave of 
which ts of great height, between 60 and 70 feet, and narrow in 
proportion to its height. We were unable to obtain any reliable 
information as to the placing of the wires, so that wbat we did 
was very much in the way of experiment. I should state that 
the desks for the otTiciatmg clergy and the choir are placed at 
the intersection of the transepts, nave, and chancel, so that this 
may be regarded as the point from which the sound starts. The 
organ is placed in a gallery at the west end, and the organist 
seated in this gallery has always heard much more distinctly than 
the people sitting ab >ut two-thirds down the nave, particularly 
those close to the pillars , but the echo seemed to render the 
sound indistinct, more especially in the transepts, the north and 
south walls of which presented a large flat surface, and appeared 
to us to be probably the source of the echo. 

At first we tried the wires strained at a considerable height, 
the level of the triforium, but they produced comparatively little 
effect, we then strained a double course of wire at about a height 
of 12 or 15 feet round the large piers of the central tower, 10 as 
to encompass the choir, and other wires completely across the 
nave and side aisles, and the effect was certainly very good. 

I There was a greater distinctness of sound throughout the build- 
j ing. Our organist, who is a very accomplished musician, did 
not know that the wires were put up, and remarked to me one 
day after service that he did not know what it was, but that 
everything seemed to him in better tune 

This encouraged us to make further experiments. We then 
strained three wires completely across from the south wall of 
the south transept to the north wall of the north transept, so as 
to piss over the heads of the choir, but the effect was quite too 
great, it seemed to kill the sound, every sound seemed to 
stop at once, all resonance was gone. These wires we had at once 
to take down, and I should add that, as regards the organist, 
the wires over the heads of the choir seemed to produce a much 
greater effect than those directly between the choir and hn 
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Kit j it appeared to him as if he had a bad cold and could 
not hear distinctly. 

These wires appeared to prevent the voices rising and filling 
the cathedral. It se^ms very difficult to determine where to 
place the wireB s > as to produce a really g*>od effect; but that 
they have a very great effect tar beyond whit one would have 
supposed, a priori , is admitted hy all who have taken an interest 
in the matter here. Several members of the congregation have 
remarked that they heard better in the cathedral now, without 
knowing the cause We have used very thin wire, a stranger 
would not perceive it unless his attention were called to ih We 
hope to make some further experiments especially with regard 
to the transepts of the cathedral. 

The inexpensive nature of the experiment and the important 
result likely to be obtained make this a matter of great import¬ 
ance, independently of the great interest it possesses m a 
scientific point of view 

I may add that when in Dublin I attended Divine service 
in St Andrew’s Church, and having officiated in the church at 
different times I am well aware of the difficulty of filling it in 
consequence of the echo, but the use of the wires appeared 'o 
have made a very great difference, as 1 heard most distinctly 
It seemed to me, however, that a far greater number were used, 
than my experience m Cork would have led me to suppose were 


Fertilisation of the Wild Pansy 

Thkre are two points m the structure of the heartsease (Viola 
tricolor) which are not mentioned in Mr Bennett’s interesting 
article on its fertilisation, but which, I think, deserve notice* 
The first of these is the lip of the stigma, which closes the en¬ 
trance to the spur and must be pushed back by an insect trying 
to reach the nectary, thereby bending down the head of the 
stigma, so as to sweep any pollen that may he adhering to those 
parti of the insect which come into contact with it into its re¬ 
ceptacle , while, in withdrawing, the insect necessanly presses 
against the lower side of the lip, and raises up the whole stigma, 
thus rendering self-impregnation impossible, or at least highly 
improbable. Modifications of the same contrivance may be 
seen in many other flowers, eg Pittguirula, Jrts , 4tc ; it reaches, 
perhaps, its greatest perfection 111 Mi mu lu t and Bignonta,\ 
where, to the usual mecnatucal disposition of the parts, there is 
added irritability of the shgnatic lobes, which close together 
spontaneously when touched, expanding again after a while, if 
not already pollenated. t 

The second point to which I have alluded is the close, hairy 
lining of the fore part of the spur, forming a narrow groove 
at the base of the lowest petal 8 Thu groove generally contains 

* Both these points have already been described by Prof Hildebrand 
^“Die Geschlechier Verihnlung bef den Pflanzen^"^ 51) Unfortunately, 


There is also a small tuft of hairs at the base of each of the 
lateral petals, arching over the essential organs, and forcing an 
insect to approach the nectary from below T bese lateral tufts 
are present, I lielieve, in all the violets, but V. tricolor (includ¬ 
ing therein several sub species) is the only British species which 
lias the spur lined with hairs, as well as the only one not known 
to bear self-fertile cleistogenous flowers. 

Although the flowers of the wild heartsease are quite scentless 
to our blunt organs, does it follow that they are necessarily so to 
an insect’s far more delicate sense?* Some of the cultivated 
pansies are very sweet, and I am not aware that this quality has 
ever been made an object for selection by florists. These large 
garden pansies are much frequented by Bombus muscorum, 
which may be watched while performing the act of pollenatton, 
as descntied by Prof Hildebrand W. E Hart 

Kilderry, Co. Donegal 

P.S —Mr. Farrer, in writing of Lotus cormculatus (Nature, 
vol vi. p 499), says.— “ Five of the stamens, viz , those of the 
inner whorl, are shorter than the others, and their filaments are 
dilated at the top ” Here Mr Farrer’s usually accurate pen 
seems somehow to have nude a slip It is the long outer sta¬ 
mens, those opposite the calyx-teeth, which have their filaments 
thus curiously modified for the purpose there explained. 

Fertilisation of Orchids 

Mr. Darwin, in his “fertilisation of Orchids,” speaks of a 
Madagascar orchid (Angnuum sesqutpedale) with nectaries II^ 
inches long, and supposes that these plants must be fertilised by 
the efforts of huge moths, with piobosces capable of such ex¬ 
pansion, to obtain the last drops of the nectar which is secreted 
in the lower part of these whip-like nectaries. Can any of your 
readers tell me whether moths of such a size are known to in¬ 
habit Madagascar 5 They would probably be Sphingidte of 
some kind, as no other moths would combine sufficient size and 
length of proboscis W, A. Forbes 

Culverlca, Winchester, June 2 


it is always well to select the most appropriate that offers itself Some time 
ago Mr A. W Bennett wroie to the Journal of Botany (vol lx p ml, 
asking for Hiue-ttons for a better rendering ol the Germao word Besltiubuuf 


lag to this expretsi-m—<1) The root pollen is Latin, while the termination 
ifu is Greek Of course, this objection is over-ruled by common usage, and 
by itself would go for nothing. (3) The word “ pollcmre " does not in tu 
structure convey the Idea Intended Bei/dulon meaos to " sprinkle with 
dust," to “dust with pollen ” The termination “ize,” on the other ham), 
gives the signification of change or conversion , thus to “polienuo” would 
naturally mean to " pulverise," to "turn to flour or pollen,” and might be 
Correctly applied to the processes going on in the substance of the anthers, 


"polienetion” or “ pollenmeni,” tut this would be at the risk ol offence to 
ears scientific 1 he same objection would apply w ith still greater force 10 
the word “ be j»l!on " “ Empollen ” is more euphonious, buuwould con¬ 
vey a slightly different meaning. On the whole, the word that I have used 
m the text is the best that 1 can think of. Perhaps some of your more 


of ground ivy, having flowers with undeveloped stamens They 
stein generally, though not always, to be on different plants 
from those bearing perfect flowers, and below the average in 
size, the tube being more s'endcr. Also, in nearly all my speci¬ 
mens, the stigmas diverge 111 a more or less horizontal direction 
(across the flower) instead of remaining open in the usual vertical 
one Is this second form of the flower common ? and if so, 
may not the greater tendency to horizontal divergence compen¬ 
sate for the want of stamens, by bringing the stigmas into the 
position most favourable for receiving from an insect any pollen 
which a previous visit to a perfect flower may have left on its 
head or back ? S. S D, 

Hail Storm 

During the passage across us this afternoon of a thunder¬ 
storm moving at so great a distance above the earth that the 
thunder was very feeble and the lightning very faint, we had a 
great hail storm, which commenced with conical-shaped opaque 
stones of the size of peas, at 4 h 27® (only lasting one minute), 
beginning again at4 h 29“ with circular,transparent stones having 
a small opaque nucleus (again only lasting one minute), followed 
at 4 11 33 m with flattened stones of the form of common acid drops, 
transparent, except a thin opaque envelope (which soon melted), 
and having extei natty in the centre a small rugged piece of ice. 
The size varied from two to three inches in circumference, and the 
force with which they fell cut off the leaves from the trees and 
broke 200 panes of glass in my greenhouses. These stones con¬ 
tinued to fall for seven minutes with very heavy ram. 

Twelve hailstones were gathered after the storm was over, 
and on being melted yielded o 060 inch of water when measured 
in the glass of an eight-inch gauge, and the amount caught within 
an eight-inch hoop measured o 750 of an inch, and this added to 
the rain, gave I 430 inches as the amount fallen during the 
storm. E. J. Lowe 

Htghfield House Observ , Nottingham June 3 
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THERMO ELECTRICITY * 

II. 

UIDED by considerations of Dissipation of Energy, I 
vJ w ,as led some years ago to the hypothesis that specific 
heat Df electricity must be, like thcimal and electnc 
resistance, directly proportional to the absolute tempe¬ 
rature. If tins were the case, the lines in the diagram 
would be straight for all metals , ami parabolas would be 
the graphic representation not only of electromotive force, 
but of tne Peltier effect, in terms of the temperature of a 
junction And I found by actual measuiement of curves 
plotted from experiment, that, within the range of mercury 
thermometers, the curves of electromotive force for iunc- 
tions of any two of iron, cadmium, sine, copper, silver, 
gold, lead, and some other metals, are pirabol.is with 
their axes vertical, the differences from parabolas being 
in no case greater than the inevitable errors of experi¬ 
ment and the deviation of mercury thermometers 
from absolute tcmperaluie. If, then, the line for 
any one of these metals be stiaight within these limits of 
temperature, so are those of all the others 1 his makes 
the tracing of the diagram within-these limits a xery 
simple matter indeed And an easy verification is fur¬ 
nished by the fact that from the parabolas for metals 
A and B, and A and C, we can diaw the lines for 11 and C, 
assuming any line for A , and we can then compare the 
temperature of the intersection of these lines with that of 
the neutral point of B and C as found directly. Another 
verification is supplied by the tangents of the angles at 
which these parabolas cut the axis of abscissa;, for the 
sum of two of them ought m every case to be cqu il to 
the third. 

In fact, if wc assume, in accordance with what has been 
said above, 

<Tj = X, /, <T t => /■/, 

where X { and Xj are constants, Thomson’s formul.e gue 
at once 

~ /(X'l-W 


B = (X, - X 3 )(T W - /)/ 

where T M (the constant of integration) is obviously the 
temperature of llie neutral point. 

Also 

E “ J /" dt " W* ~ « /< T M - Or* 

where t a is the temperature of the cold junction 1 his is 
the parabolic formula already mentioned. 

Comparing with the parabola as given b> observation 
we get the values of X, — X, and T,^. Similarly wc obtain 
k x — X, and T ll3 . Hence we may calculate X, - X,, and 
” y the second equation above) the value of T J(3 from the 


(by the i 
relation 


(*r - *t)T M + (X, - Xj)T 2j , + (X, - X,)T 1)3 - 0. 
Thus we have the means ot verification above alluded 
to—for the equation just written expresses the relation 
between the tangents of the angles at which the three 
parabolas cut the axis of abscissa. 

[It is to be remarked that if the circuit consist of one 
and the same metal, we have 

X, — X a , T =» 00, (Xj — X a )T — r suppose, 
whence n — rt, 

which shows that the electric convection of heat may be 
regarded as an infinitesimal case of Peltier effect between 
adjacent portions of the same metal at infinitesimally 
different temperatures. 

Also, on the same hypothesis, we have 
E-Jr </-0 

Whfch Metiu to accord with the result of some experiments 

* Abstract of ihs Reds Lecture, concluded from y 88. 




i made for me by Mr. Durham, in which the deflection due 
I to the contact of the hot and cold ends of the same wire 
1 was shown to be proportional to the difference of tempe¬ 
ratures and independent of the actual temperature oi 
either ] 

Endeavouring to extend the investigation to tempera¬ 
tures beyond the reach of mercury thermometers, I 
worked for a long time with a small an-thermometer, ot 
which the pnnciple was suggested to me by Dr Joule, 
But this involved very great experimental difficulties, due 
mainly to chemical action at high temperatures , and, after 
much unsatisfactory work, I resolved to make one thermo- 
clettno junction play the part of thermometer in observing 
the indications of another In fact, an exceedingly ele¬ 
gant result follows at once from the preceding formula;, if 
we suppose the specific heat of electricity to be propor¬ 
tional to the absolute temperatuie in each of four metals, 
and then draw a curve whose ordinate and abscissa are 
the simultaneous galvanometric indications of pairs of 
these metals, with their hot and cold junctions respec¬ 
tively at the same temperatures. For if r be the chTe- 
rcnceof absolute temperatuie of the junctions, we have 
i = Ar + Br’ 

/-Cr+Dr* 

where the four constants depend upon the nature of the 
metals and upon the absolute temperature of the cold 
junction. These equations give 

(Da - 15/)’ = (CB - AD) (Cr - Ay) 
which is the equation of another parabola, also passing 
through the origin, but with its axis no longer vertical. 

A simple proof of this theorem is furnished by the 
motion of projectiles in vacuo. Suppose a particle to move 
under gravity, .and subject, besides, to another constant 
force parallel to a given horizontal line—its path 
would have both ordinate and abscissa parabolic functions 
of the tune. But its path might also be found by com¬ 
pounding into one the two accelerations, and as each of 
these is constant in direction and magnitude, their 
resultant will have the same property, and thus the 
resultant path is a parabola. Tried m this way through 
ranges of temperature up to a red heat, I found that 
while some pairs of circuits gave excellent parabolas, 
others weie far from doing so, sometimes in fact giving 
curves with points of contrary flexure I was on the 
point of lccurnng to the air-thermometer, when I noticed 
that in nearly every case in which the curve was not a 
parabola, iron was one of the metals employed ; and, by 
the help of some alloys of platinum, I was enabled to get 
an idea of the true cause of the anomaly, atid afterwards 
to verify it by an independent method. The cause is 
this, that while, as Thomson discovered, the specific heat 
of electricity in iron is negative at ordinary temperatures, 
it becomes positive at some temperature near low red 
heat, and remains positive till near the melting point of 
iron, where it appears possible, from some of my experi¬ 
ments, that it may again change sign. Thus the line for 
iron, straight at ordinary temperatures, passes downward* 
from the first quadrant to the fourth, and thtnee rises into 
the first again. 

To recur to our analogy, an income represented by the 
iron line is one which for a number of years steadily 
diminishes, reaches a minimum, and then steadily in¬ 
creases. If this be associated with a steady expenditure, 
the fluctuations of capital will depend upon the compara¬ 
tive values of the expenditure and the minimum income. 
If the expenditure be less than the minimum income, the 
capital will go on increasing slower and slower to a certain 
point, then faster and faster; there Will be no stationary 
point, but there will be a point of contrary flexure. If 
the expenditure be just equal to the minimum income, 
the point of contrary flexure will be also a stationary 
point If the expenditure be treater thdfl the minimum lift 
| come there will be a maximum of capital, then a point of 
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contrary flexure, and then a minimum; the maximum 
and minimum being the stationary points corresponding 
to the two occasions on which the expenditure equals the 
income. The maximum and minimum will obviously be 
farther apart, and smaller, the larger is the expenditure 
compared with the minimum income 

The latter part of these statements is well exhibited by 1 
the behaviour of circuits of iron, and various alloys of I 
platinum with Iridium, Nickel, and Copper j 

fSome of these, involving two, and in on* case tVee, n u'i vl 
points, were shown.] 

In each of these rases there aie obviously two neu'rvl 1 
points, at least. Now suppose the two junctions raised to ' 
the tcmperatuies of these two neutral points respectively, ' 
and we have a theinra-ikctric ctnrent maintained , ’itiit/y | 
by tire specific heat of electruity, as there is obviously 1 
neither absorption nor evolution of heat at either junction. | 
Still further, suppose (as is vetyneatly the case with one o f | 
the alloys I have just used) that the specific heat of elec¬ 
tricity is null in the metal associated with iron, and we ' 
have the very remarhab'c fact of a cut 1 . 11/ mat,tiattied m 
a circuit, without ahsmption ot < volution of h, at at 1, Hu t 
junction ot tit one oj the niitals, but with evolution ot 
heat tn one part of the iciottJ metal and abcorphon in 
another pat t This suggests immediately the idea that non 
becomes, as it n ere, a diffeicnt metal on bi mg raised above 
a certain temperature 'Ihis may possibly have some 
connection with the Fcincum ana Ferrosum of the 
chemists ; with the change of magnetic propctties of 
iron, and of its electric resistance, at high temperature' 
Dr. Russell has kindly enabled me to verify these 
properties in a specimen of pure non ptepaied by 
Matthiessen I find similar effects with Nickel at a much 
lower temperature The method of contiol wihich I em- 
plojed to satisfy myself that these pcruhauties arc due to 
iron and not to the platinum alloys, requires a little ex¬ 
planation. It depends upon the fact that by the 
help of two metals made into a double arc (wires of 
the two being stretched side by side, without contact 
except at the ends') we can explote any portion of the 
field between the lines for these two metals by simply 
altering the ratio of the resistances in the two parts 
of the double arc, Such a complex anangement 
gives a line passing through the intersection of 
the lines of the two constituents, and depending for 
its position on their relative resistances I shall not, 
at this stage of my lecture, trouble yon with the formula 
which gives the line for the double arc in terms of the 
lcsistances of the two metals and their lines, but simply 
show the experiments with the help of a gol4 and a 
palladium wire, the one having the specific heat of oler- 
tiiclty positive, the other negative ; while their neutral 
point Is considerably below the temperature of the room 
Between their lines is included the peculiar portion of the 
iron line, and by making shots at it, as it were, in various 1 
directions from the neutral point of gold and palladium, 
we shall be able to study its bearings 

[Several of these experiments were shown, till finally the gold 
wire was melted ] 

1 have here wins of iron, gold, and palladium, bound 
together at one end, which is to be the hot junction. One 
end of the galvanometer coil is connected with the fiee 
end of the iron wire, the other slides along a long coppci 
wire which connects the free ends of the gold and palla¬ 
dium wires. By sliding it towards cither i dimmish the [ 
resistance of that branch of the double arc and increase : 
that in the other— t e. I give that branch of the double 
arc the greater importance in the Combination. 

Throwing the greater part of the resistance {fito tbe 
palladium branch, I find a neutral point at a moderate 
temperature, but I cannot reach a second without melting 
the gold, Throw more resistance into the gold, the first 
oftitrnji point Occurs at a higher tempeiatur* than before, 
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but a second is attain,ibV. By still fuither increasing 
the resistance in the gold the two neutral points gradually 
approach one another, one rising in temperature tbe other • 
descending, until at last tie reach a maximum-minimum, 
the result of the confluence of the two points ’Ihe line 
fo-the double arc. is now such as to touch the iron line. 
Still further increase the tesistancc of the gold, mid we 
hnd a mere point of inflexion, the galvanometer indica¬ 
tions having constantly r/vn, though at a retarded and 
thin accelerated ia‘e, during the beating of the jum tion 
Two of the platinum alloys which I employed with iron 
seem to give lines almost exactly parallel to the lead line 
1 e in them the sperne heat of electricity is practically 
tut When a circuit is founed ol these alloys the current 
tliere r ore depends upon the Peltier effects at the junctions 
alone, and is sensibly proportional ti the diffeience of 
their absolu’c tcmperatuies, thus furnishing a veiy 
convenient thermometer for the approximate estima¬ 
tion of high temperatures I am at present engaged in 
drawing the thcrmo-elcctuc diagram in teims of tempera- 
tuu.s as given by this combination, and the reduction to 
absolute (emperaturea will fin illy be effected by a com¬ 
parison of this temporary but vciy convenient standard 


h an atr-thermomctcr. 


P. G. Tair 


Note —The following rude sketcli of a part of the thermo¬ 
electric diagram will pci haps render some of the pre¬ 
ceding remarks more intelligible It is drawn to 
illustrate qualitative effects alone, 



The following diagram cxhib'ts the amount of the 
Thomson and Peltier effects, and of the electromotive 
force, m a copper iron circuit, the temperatures of both 
junctions bang under that of the neutral point 



Peltier effect at roid junction - Aiea A Hi ta (healing) 

„ „ hot „ ~ .> BC<m (cooling) 

Thomson effect in Copper — ■> ABffa „ 

„ M Iron = „ DC 2* „ 

RUctromeUv* Fores “ n ABCD 
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The arrows show the direction of the current ; and 
Euclid’s proposition as to parallelograms about the 
diagonal of a parallelogram shows at once the application 
of the first law of Thermodynamics to the figure, as the 
Electromotive force together with the Peltier effect at the 
cold junction obviously amount to the sum of the two 
Thomson effects and the Peltier effect at the hot junc¬ 
tion. 

Also, if we suppose the lines A D, B C, to be very 
dose to one another, since we have alway s A D =» ~ 
weget(BC—AD)/=>/i^J «■ - (or, — tr 2 )8/, whose appli¬ 
cation to the second law is obvious. The reader may 
easily construct for himself diagrams for other cases of 
relation of the temperatures of the junctions to that of 
the neutral point 

Thomson’s original paper will be found in the 
Tt ansactious of the Royal Society of Edinburgh, 
and farther details of my experimental work in recent 
numbers of the Ptoceedings of the same society. 1 
may avail myself of this opportunity of asking assis¬ 
tance from men of science in procuring wires or foil 
of the more infusible metals, such as Cobalt, Chromium, 
Tungsten, &c, 

P. G Tait 


THE LAW OF STORMS DEVELOPED* 


M eteorologists ten us that their science is as 
old as Aristotle. If we should judge by its pro¬ 
gress up to the middle of the present century, its antiquity 
furnishes little to boast of ; for, in the long lapse of cen¬ 
turies, it must have proved an incorrigibly dull scholar. 
Within the past few years, however, it has greatly im¬ 
proved, and, especially since it became identified with the 
popular and important systems of storm-warnings and 
weather-forecasts, it has been rapidly developed This is 
peculiarly the case in America, and it is not wonderful, 
when we consider the comprehensive observations of our 
meteorological bureau, and the many beautiful phenomena 
which its publications disclose. 

If Vasco Nunez, the discoverer of the great South Sea, 
was so awed by the grandeur and expanse of its waters, 
as seen with the naked eye, how much more may we be im¬ 
pressed as telegi aphic meteorology enables us to discover, 
at a glance, the tossings and undulations of the adual 
ocean over the larger part of the hemisphere ' 

It is to some of the deductions, that may be justly 
made from the extensive and synchronous observations 
of the modern weather-systems, as they bear upon those 
weather-problems, which, from time immemorial, have 
interested mankind, that we now ask attention 

Until the year 1821, “ the law of storms,” simple as it 
is, was unknown to the most profound meteorologists and 
expert seamen of the world It was then first discovered 
and announced by Mr. William C. Redfield, of New York, 
and established by the labours of that great mind, against 
the constant perversions and opposition of the scientific 
empirics of his day. It can be easily comprehended in 
its great outlines, and as far as our present purposes re¬ 
quire. It assumes nothing, supposes nothing , but, from 
thousands of actual and actually recorded observations, 
presents the phenomena of spiral currents of air seeking 
a common centre of depression, and, in the attempt to 
find that ceijtre, acquiring a vorticose or rotatory motion. 
The direction of this rotation Mr. Redfield found to be 
uniformly, in our hemisphere, contrary to that of the 
hands of a watch, with its face turned upward; and, in 

* From the Popular Sett nee Monthly, Communicated by the a other. 
ProC Thompson B. Maury, of the Signal Office, Washington. 


the Southern Hemisphere, the rotation is with those 
hands, or with the sun in its diurnal round. It is easy to 
sec that, if the atmospheric column, resting over any 
given area of the earth’s surface, should, from any cause, 
be suddenly diminished, or its pressure and intensity be 
reduced, the gaseous fluid would rush m from all sur¬ 
rounding regions to restore the disturbed equilibrium, 
and if the earth was not whirling around on its axis, 
every particle of the centre-seeking air would endeavour 
to move on the shortest, or the straight line. It is known, 
from the principles of mechanics, that this endeavour can 
never stiictly be executed, because the axial rotation of 
the globe incessantly so acts as to throw every body, 
while in motion, in our hemisphere, to the tight of the 
line on which it is moving, no matter whether that line be 
from east to west, north to south, or at any conceivable 
angle with the meridians or the equator. Obeying, in 
part, this tangential impulse, every particle of wind must 
take up a resultant motion. If it begins to blow toward 
the depressed centre of the storm as a north wind, it 
trends to the west, and is felt as a northeaster ; 11 it 
begins as a south wind, it diverges as a soutliwcstcr , if 
as an east wind, it becomes a southeaster, and, if as 
a west wind, it soon changes into the boreal northwest 
wind 

It has often been asked whether the storms of our lati¬ 
tudes attain the immense size formerly attributed to 
them , and many eminent writers have denied the possi¬ 
bility of then reaching a diameter of more than two or 
three hundred miles. Mr J K Laughton, in his recently- 
published Physical Geography,” would have us believe 
that cyclones “ do not attain the enormous magnitudes 
which have been assigned them.” But this opinion rests 
merely upon conjecture, not yet upon a correct physical 
theory. 

It is a well-known fact that the monsoons generated 
on the central plateau north of the Himalaya Moun¬ 
tains, and the whole system of Asiatic wet monsoons, 
may- be regarded as an immense and prolonged cy¬ 
clone ; extend their “ backing ” influence into the 
Indian Ocean, and reach far to the south, through 
more than forty degrees of latitude (a radius of 2,500 
geographical miles), and from the 60th to the 140th 
meridian of cast longitude, far out into the Pacific, 
beyond the Bomn and Ladrone Islands, southeast of 
Japan. The whole system of wet monsoons may also 
be justly regarded as a grand cyclone, whose centre 
is stationary over the heated plains of Central Asia, 
whose mtro-moving winds, bearing the evaporations of 
the Asiatic seas and oceans, feed it with meteoric fuel for 
six months in the year, and whose periphery may be re¬ 
garded as embracing nearly one-third of the entire eastern 
hemisphere Analogy, therefore, warrants the idea of a 
great cyclone But, apart from all this, actual observa¬ 
tions in different parts of the globe prove the frequency of 
storms of enormous magnitude. Thus, in the celebrated 
Gulf-stream storm of 1839, as Sir David Brewster long 
ago pointed out, several staunch merchantmen were foun¬ 
dering off the coast of Georgia, near Savannah, in the 
very heart of the gale, at the same hour that the winds in 
its north-west quadrant were taking the roofs off houses 
in New York and Boston, more than 800 miles distant—• 
clearly revealing a cyclone whose formation was symme¬ 
trical, and whose diameter must have been nearly 1,300 
miles. But, not to go back to old data, the West-Inaian 
storm of August 18,1871, before its centre had moved 
north of Florida, had begun to draw upon the regtons of 
high barometer in the Northern States, had exerted its 
influence as far north as New London, Connecticut, and 
gave us the north-easterly cyclonic winds m the north¬ 
west quadrant of the whirl, on the entire Atlantic coast. 
The more furious cyclone of August 24,1871, discovered 
to be then south-east of Florida, and telegraphically fore- 
announced as likely to endanger the coasts of the Southern 
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States in less than forty-eight hours, appeared on the 26th 
in full force m Northern Florida, but not until some eight 
or ten houis after it had set the atmosphere all around it 
(as far north as Boston) in cyclonic motion, and had 
caused the storm-cloud to spread itself over the entnc 
region of the United States on the eastern slopes of the 
Alleghanies, and as far v. estwat d as Knoxville, 1 ennessee , 
It is no uncommon thing, as Redfield, Kspy, Henrv, i 
Loomis, and others, long ago showed, foi an area of dc- . 
pression on the upper lakes to make itself simultaneously I 
felt as far south as the Gulf of Mexico, and as fai east 
as New England 

If it fell within the scope of the design of this paper \ 
to consider the final cause of storms, it would be \ 
easy to show that, unle-s the law of storms ordained a j 
large aiea, and a far extended path for the meteor, in 1 
some degree commensuiate with the aiea of our immense j 
continent, the roeteoi could not fulfil its office in the 
terrestrial economy—an office which, apparently, imposes 1 
upon it the task of gathering to its centre, through the 1 
agency of Us intro-moving winds, the idle and inappic- 
ciablc moisture scattered over the suiface of the earth, 
condensing it into ratn and snow, and diffusing it m tl esc 
forms over immense districts of country 

It is of incalculable importance to observe, and caie 
fully digest the fact, that when a storm-centre or area of 
low barometer is once formed, it is the nucleus for a vast 
aggregation and marshalling of meteoric lorces No 
matter how small at fiist, under favourable atmospheric 
conditions, the com ant ascendant is foimed, condensation 
aloft sets in, and the precipitation only serves to add 
“ fuel to the tlaine ” of tne cyclonic engine This ptocess 
■widens in geographical area, and after a few hours have 
elapsed, the storm may so develop as to covet a continent 
with its poilentous canopy of cloud, while simultaneously 
strewing an ocean with wrecks, and throwing out in the 
upper sky, more than a thousand miles in its front, the 
fine filaments of the premonitory cirrus and enronus. 

In close connection with the sue and magnitude of 
cyclones must be consideted the distance over which they 
pass from their initial point Much has been said on this 
part of our subject, and not a few writers have accepted 
the doctrine of Admiral Fitrroy, that they progress over 
but comparatively short distances For such a view, 
however, it is impossible to find, either m the nature or 
physical office of the cyclone, any support whatever The 
storm once engendered, no matter in what part of the 
world, may be stationary or progressive There are well- 
authenticated instances of almost stationary cyclones 
and almost stationary typhoons, of which latter will 
be remembered the famous gale of the ship Charles 
Heddte—an Indiaman,carried roundandiound thcstoim- 
centre for five days—which progressed not more than 90 
miles a day. Indeed we may, as has been said, regard every 
wet monsoon region as a stationary and semi-pcrcnnial cy¬ 
clone. Such a meteor has been shown to resemble an eddy 
moving in the current of a rapid river The latter may 
be large or small, while it does not determine, but is 
determined by, the course of the on flowing stream. It 
is true the centre of an eddy or water-hollow may soon 
be filled up and the whirl disappear , but it is because 
the depression is not maintained. If the depression 
could be mamtained, it is easy to see that the eddy 
would continue, and pursue its way, as long as the current 
in which it is embodied continues to flow , it might be 
through the length of an Atnaron or a Mississippi Rivei 
In the ca'c of a cyclonic eddy or whirl, we know the 
atmospheric depression is maintained as long as the 
centre moves in a region sufficiently supplied with aqueous 
vapour to feed it. It is a physical impossibility* as has 
been often shown, that any storm, however vast or how¬ 
ever violent, can prolong its advance or sustain its fury 
over a dry and desiccated surface The most extended 
typhoons of the East, upon entering the dry and rainless 
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continental regions, dwindle into the well known and 
diminutive dust-whirlwind, such as Sir S. W. Baker 
Uesctibcs as witnessed in Nubia, and as here illustrated 
fiom the admirable pages ot Mr Buchan I'm- Sahara 
is a more formidable barnt r to the passage of a storm 
than the majestic mountain wall of the Alps, and the 
simoom ts, notwithstanding the stories of travellers and 
the legend of swallowing up the annv of Cambysss 011 
the African desert, a wa,ted and worn out cyclone In 
his “ Desert World,’' Mangin, compiling themoicalculate 
observations of the phenomenon, says “Itncvu prevails 
over any considei able area, and beyond its Jurats the 
atmosphere lcmarns senne and calm , the phenomenon 
is of brief rluiation, the atmospheric e(|uilibnum is 
speedily restated; the heavens lecovcr their serenity; 
the atmosphere' grows clear, and the sand columns, falling 
m upon themselves, foirn a numbei ol little lulls or cones, 
appaiently constructed with great care, like those mimic 
edifices of sand made by children in then pastime" 
J he same wuter aLo mentions a scveie simoom which 
was “ over m a couple of hours ” 

Embedded in the great aerial currents, however, and 
supplied with abundance of moisture, there is nothing 
to arrest either the rotatory or progressive movements of 
tin storm Like the duft-bottles cast upon the cm rent 
ut the ocean, and found after months to have been 
earned thousands of milts, from the equatorial to the 
polar parallels, there is every reason to suppose the 
tiopic-cradled ga’e, and the minor stoims al o, .u< borne 
111 the great atmospheric diirents thiough quite as gieat 
distances Thete is an authentic and well-attested account 
of .1 Japanese junk, lost or deserted off Osaka, drifting 
thiough the immense arc of the Kuro Siwo’s recurvation, 
and encountered (in latitude 37’, by the brig hotnstei. 
March 24, 1815) off the coast of California That tiny 
craft must have followed in the bands of westerly winds 
and warm waters for seventeen months. Why, upon 
theoretical gtounds, should we reject the hy pot’nesis which 
icpiesents the movement ot storm areas as prolongeu for 
many thousands of leagues, or indeed that which repre¬ 
sents them perpetually in motion around given centres of 
cyclonic or anti-cyclomc areas, keeping pace with the 
gieat winds in then eternal circuit ? 

As a striking corroboration of all this we find—what 
might have been assumed on theoietical grounds—that 
tne logs and special obsen ations of the Cunnrd steamships 
show that a vessel bound from Liverpool westward en¬ 
counters frequent advancing mens of low pressure, 
indicating a number of rapidly succeeding barometric 
hollows or depressions, “ each with its own cyclonic wind- 
system, movtng across the Atlanta as eddies chasing 
each other down a nvcr-currcnt.” 

The word cyclone has frequently, but mcoriectly, been 
used as significant of an enormous or very violent meteor, 
as if its application was to be confined to the devastating 
hurricane of the West Indies or the terrific typhoon of 
the China seas. It simply means a storm which acts in 
a circular direction, and whose winds converge by radials 
01 sinuous spirals, toward a centre, moving m our hemi¬ 
sphere in the opposite direction to that of the hands of a 
clock, and in the Southern Hemisphere in a contrary 
direction. Taking this as the definition of a cyclone, 
it seems cleai, from observation alone, that all storms are 
to be regarded as cyclonic. Volumes have been written 
to prove that this is not the case. But we have only to 
examine a few series of weather maps from week to week 
to see that, wherever you have an area of low barometer, 
into its central bollowthe exterioi atmosphere from all sides 
will pour, and that m so doing a rotatory spiral or vorticose 
storm is generated. The tornado, the simooms, the dust- 
whirlwtnd, the fire storm, even the slow and sluggtsh storm 
which moves on ourwestem plains as the labouringwheel of 
the steamship buried in a heavy sea, all attest that a body 
cannot move on the earth’s surface in a straight lino. It 
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is not more trus with u* that the Gulf Stream turns to 
the eastward, the Polar Stream to the westward, and the 
equatorial currents to the northward, than that every inir- 
current, in obedience to the same law, should turn to the 
t tt(hl of the line a'ong which from any cause it is called 
to' move The mccorist has therefore only to ascertain 
by observation wheie the barometer is lowest, to know at 
once the direction of the winds from the circumjacent 


districts, far and near, or at least to test the mathematical 
law by a grand experiment. 

The tangential and centripetal forces, acting at the 
same time on any particle or air in the storm, may be 
equal or very unequal, and the cyclonic character of the 
gale may be well marked or partly concealed. In the 
tornado, with a diameter of only a few hundred feet, the 
tangential force may not be appreciable to an observer, 



but it is present, and intensely assists in communicating 
vorticose motion to the storm, whose roar is heard with 
.iwe by the stoutest heart, as it crashes through the forest 
and even ploughs up the soil of the earth. If the cyclonic 
or spiral feature should fail to manifest itself in any storm, 
we ought to look for such failure in the tornado. It is 
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true that no barometric readings have ever been taken in 
the narrow heart of a- tornado, but abundant evidence 
exists of the fearful rarefaction tn the centre. While the 
meteor, once set in motion, may move forward with great 
velocity and destructiveness, the danger is clearly dtie to 


the mtro-rushing and gyratory winds. There is not an 
instance, it is believed, recorded m which a tornado 
moved as much as 100 miles an hour; probably one-half 
that velocity would be too high an estimate for its usual 
and ordinary motion. But the wind, moving straightfor¬ 
ward at the rate of 60 or 80 miles an hour, never worked 
anything like the disaster of a tornado. In the West- 
Indian hurricane, blowing at the rate of ioo miles an 
hour, houses have been blown down, ships innumerable 
stranded ; but this is all mere child’s-play compared to 
the auction and whirl of the tornado The conclusion 
forced upon us is, that the ravages of the latter are due, 
not to the weight of the atmosphere, moving as a river- 
torrent in a straight line, nor to the rush of air behind the 
travelling vacuum, but to the torsive, racking motion— 
imparted to every object in its path—due to its gyration. 
To prove that this gyration is always from right to left, 
or against the hands of a watch, is, of course, practically 
impossible, but such a direction has often been observed 
in tornadoes. 

It may, therefore, be safely concluded that, for all pro¬ 
cesses of meteorologic calculation, the disturbance, if not 
such at first, will soon become cyclonic. All daily 
weather-charts demonstrate this, not by a laboratory or 
lecture-room experiment, but on an infinitely wider and 
grander scale, and in a manner far more conclusive than 
any merely manual experiment could possibly make to 
appear. As Mr. Laughton has happily said, ‘‘ Nature 
makes no distinction between small and great; the drop 
of mist that lights gently down on a delicate flower, aha 
the avalanche that sweeps away a village, fell In obedience 
to one universal law.” 

{To be continued.) 


&wte is, 1873] 


NATURE 


127 


THE CORONAL A TMOSPHERE OF THE SUN* forms of which are variable at each eclipse. The obser- 
I. I vation of the eclipse which now occupies our attention, 

I PROPOSE to bring before you rapidly the principal had for its object to definitely fix for us the nature of this 
results obtained by me during the last total eclipse singular phenomenon, 
of the sun which I observed in Hindostan, at a point not The corona is the luminous manifestation which is 
very far distant from the place where I observed the predominant during a total eclipse, and thus it must, at 
great eclipse of 1868, which opened up such new horizons 1 all times, attract the attention ot observers. We possess, 
with regard to the constitution of the sun. indeed, descriptions by Plantade, by Halley, by Louiville, 

The last eclipse took place on December 12, 1871. and by others, which go back to the commencement of 
The chief interest of the phenomenon is connected with the 18th century ; of course these observers did not mdi- 
the problem of the luminous corona which surrounds the i c.ite the cause of the phenomenon, 
sun during total eclipses When that body is eclipsed by 1 Arago and his school form a period in the history of 
the interposition of the moon, you know that mdepen- the attempts which have been made to discover the 
dently of those jets and luminous expansions which are nature of the corona Our great physical astronomer 
known as protuberances, there is seen around the dark applied the polanscopic methods to these investigations, 
disc of our satellite a magnificent luminous phenomenon, but he as well as his s icce>sors were baffiea. In the 
resembling a glory or crown, which extends to 8', 12', 15', “ Astronomie Populaire," published m 1856 (toms 111. 
and more from the lunar limb, and the frequent strange p 604), we read the following conclusion upon this 



subject j “ I regret to say that tho disagreement which 
has been found to exist between the observations made 
in different places by astronomers equally competent, on 
the luminous corona, in one and the same eclipse, has 
covered the question with such obscurities, that it is in < 
the meantime impossible to arrive at any certain conclu- ; 
sion on the cause of the phenomenon.” 

By means of spectrum analysis the question has 
entered on a new pnase. In 1868, while the nature of' 
the protuberances was discovered, the spectrum of the , 
corona was also obtained; it is true the observers found it 1 
continuous,! not an exact observation according to me, 
which retarded the solution of the question. 

In the following year the Americans took up the 



t Let u« mention the obtervatiou of M. Rayet, who found luminous pro¬ 
longation oa the principal lines of the tpsetrum of a protuberance 


matter.'* They still found the contm iojs spectrum, but 
they established the existence of that celebrated green 
line {1474 in Kircjihoft's scale) which is the prevailing 
manifestation in the spectrum of the corona, and the 
meaning of which has yet to be discovered. We owe, 
moreover, to the Americans some very beautiful photo- 
grapbsof the protuberances, which show also the actinic 
power of the coronal light. 

The eclipse of 1870 was marred by the bad weather. 
The few observations which could be made confirmed in 
general the observations of 1869 t 

Thus, in 1871, we already possessed some very im¬ 
portant data on the corona. Unfortunately these data 
were as yej incomplete, and above all inconsistent; for 


* Tho total edipie of AuguU 7, 1869. viable m N America. 

S Wa ibould mention, ncvertholen, the beautiful olaervattoo* of Mr. 
Young on tho rovenion of tho lines at tho bate of tho ch- 
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example, the continuity of the coronal spectrum, on the 
one hand, was inconsistent with the observations of 
polarisation of the corona, and on the other hand, led to 
the scarcely admissible conclusion of a corona formed of 
solid or liquid incandescent bodies. Thus the new 
eclipse, which presented a new opportunity of attacking 
this great question, the calculation of which, it was felt, 
must now be near, excited a geaeral rivalry. 

England took the most considerable share in these 
observations. The [British Association, the] Royal Society, 
the Royal Astronomical Society, the Indian Government, 
worked harmoniously together Among the noted men of 
science sent out, ve shall mention specially Mr. Norman 
Lockyer, Colonel Tennant, Lieut. Herschel, Mr Pogson, 
Capt Fyeis, &c Italy was represented by M. Respighi, 
who was destined to make, on this occasion, some \ery 
beautiful observations , Holland by M. Oudemans, &c. 
At the request of the Academy and the Bureau dcs Longi¬ 
tudes, I was appointed by the French Government to 
represent France It was a glorious chaige for inc, but 
at the same time a heavy one, which made me regret 
that circumstances did not permit of my having any French 
rivals 

The voyage being decided, it remaihed for me to settle 
the plan of my observations, the plan on which to set 
about to choose instruments, and to choose the place 
of observation. These points were of prime nnport- 

With regard to the plan of investigation, I knew very 
well that, coming after so many able men, I could not 
hope to solve the problem by simply adding to the hume* 
rous observations already made, ft few similar observa¬ 
tions. It was necessary to study the collection of known 
facts, to fix the obscure or contradictory points, and to 
secuae a number of rapid observations (the totality would 
last only about two minutes in India) Which should 
enable us to correct what was inaccurate, to complete 
what was insufficient, and to form, along with previous 
observations, a collection of data from Which to dcdtitS* 
the true nature of the phenomenon. For example, 1 had 
no doubt, in spite of contrary observation*, that the spec¬ 
trum of the corona was not really discontinuous. 1 Wa* 
persuaded that it must present, as a dominant character¬ 
istic, that of a spectrum of gas, and I found an explanation 
of the contrary appearances recorded ih the feebleness of 
the light of the corona which did not admit spectra to he 
obtained, sufficiently luminous for discerning their true 
constitution. Thus, my intention was to bring my efforts 
to bear upon this chief point, to Some extent the knot of 
the problem The point was to obtain a spectrum much 
more luminous than those of my predecessors. For this 
purpose I constructed a special telescope having a mirror 
37 centimetres in diameter, and a focus of i m 43, which 
gave spectra about 16 times more luminous than those of 
sin ordinary astronomical telescope. 

I attached also great importance to seeing the corona 
at the same time as I analjscd its light. A special 
arrangement of the finder enabled me to attain this end. 

Finally, a polarising telescope placed upon the large 
telescope enabled me to join the polarlscopic indications , 
to the'other data, and to judge of their agreement. Such 
Were my instrumental arrangements. 

The choice of a station was of no less importance. 
At the point at which we had arrived, our investigations 
bore upon phenomena so delicate that a sky was required 
of absolute purity, if I may be permitted the expression. 
Let us say a few words as to where I sought to realise 
this second condition. 

The eclipse was to be total in the south of Hindostan, 
at Ceylon, Java, and Australia. Australia was too far 
away JaVa is, in December, subject to the rainy mon¬ 
soon. There yet remained India and Ceylon, which 
represented for the line of totality a very considerable 
exeatt, and offered a very great variety of stations from 


which to choose. To make this choice, I resolved not to 
trust to the general indications which we possess in 
Europe as to the climate of India, but to set out early, to 
visit all the stations, and to decide only after visiting the 
places, and collecting information on the spot 

I was at Ceylon by the beginning of November, nearly 
six weeks before the time of the eclipse, which would 
take place on December 12 On this island I was greatly 
assisted by the families Laggard and Ferguson, to whom I 
here beg to express my thanks 1 he information gathered 
in the north of the island, where the phenomenon would 
take place, was not so satisfactory as I desired, and it 
was agreed to seek for better fortune on the coast of 
Malabai. I then left Ceylon for Malabar, doubling Cape 
Comonn On my way I made some magnetic determi¬ 
nations, and I had the good fortune to find that the 
magnetic cquatoi, for the dip, passes quite dose to Cochin. 
It was at Tclecherry, an English post situated near the 
line of totality and the French colony of Mahd, that we 
disembarked. 1 was received by M Baudry, a French 
merchant, who gave me a most gracious welcome and 
the most active assistance. Mahd was very valuable to 
me, our governor, M. Liotant, procured for me inter¬ 
preters who spoke French and the dialects of the districts 
I was to traverse, 

I had, meantime, to choose between the coast propei, 
the plain, and the stations of the Ghauts and the Neil- 
ghemes. As the eclipse was drawing near I could not 
think of sojourning at each station to make a lengthened 
Investigation I decided to utilise the telegraph and the 
railway* for making a simultaneous inquiry as to these 
stations, M. Baudry, whom l had instructed in observa¬ 
tions to make every morning at the hour of the eclipse 
on the purity of the atmosphere at the coast, sent me 
these every day by telegraph. I had a similar station on 
the plaid. The baggage had been taken to Coimbatoor, 
at the centre of the railway, ready to be conveyed speedily 
to the station selected. 1 myself visited the N cilgherries, 
and to gain time, I surveyed these mountains by utilising 
the night. The mass of information thus collected indi¬ 
cated the great superionty of the Neilghernes Avery 
careful investigation of this massive mountain-range 
induced me to locate my station ih the north-west, where 
I had in fact much finer weather than in Dodabetta, one 
of the highest peaks, where Colonel Tennant and Lieu- 
ttttant Heischcl were afterwards established. 

It was upon a mountain near Shoolor, an Indian village, 
lat. 11° 27' 8" N., long. 74 0 22' 5" E. of Pans, that I fixed 
my observatory. The instruments were forwarded from 
Coimbatoor (at the foot of the Neilghernes) to Ootama- 
cund in ox waggons. From Ootamacund to Shoolor the 
country consisted only of mountain and forest, without 
carriage roads, and the cases had to be carried on men’s 
shoulders, the many difficulties attending which were 
happily overcome. Three days before the eclipse the 
observatory Was erected, the instrument in place and 
ready for observation. 

The obseivation at Shoolor was favoured by a sky of 
wonderful purity. As I have already indicated, my plan 
was to examine the corona from the triple point of view 
of its figure, its spectrum, and its phenomena of polari¬ 
sation. 

I first examined the corona in the telescope; the pheno¬ 
menon was seen in all its splendour. The general form 
was that of a curvilinear square {cat re turvihgne), of which 
the outlines were irregular, but clearly defined. At its 
greatest height, the corona extended to about 14' or 16' 
from the lunar limb, and only to about half that distance 
at its narrowest parts. No dtagonal was in the direction 
of the solar equator. All around the limb of the moon 
were seen trains of light which united towards the highest 
parts of the corona, and which gave to the entire pheno- 


There U a railway from Madras to the Malabar coast, I found U 
fellow the direction of the hnc of totality, 
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menon the appearance of a luminous and gigantic dahlia, 
the centre of which was occupied by the black disc of the 
moon. 

The corona did not present any essential differences 
of structure at the point of contact and the opposite point. 
The motion of the moon did not appear to produce any 
change in the structure. These facts completely con¬ 
vinced me that the corona is a real object, situated beyond 
the moon, the gradual motion of which body reveals its 
various parts Having finished this investigation, I 
turned my attention to the luminous elements of the 
phenomenon. My view being yet as distinct as ever, I 
commenced by examining the specti urn of the highest 
and least luminous parts of the corona I placed the 
slit of the spectroscope at a point two thirds of a radius 
from the moon’s limb (cnvuon dtt butd lunaire). The 
spectrum was seen much more vividly than I expected 
at that distance, a result evidently due to the luminous 
powers of the telescope and to the whole of the arrange¬ 
ments adopted. This spectrum was not continuous I 
recognised at once the hydrogen lines and the green ray 
(1474)-'* 

This is one point of the highest importance; I 
removed the slit, remaining always m the high regions of 
the corona; the spectra always presented the same con¬ 
stitution. 

Starting from one of these positions, I descended little 
by little towards the chromosphere, examining very care¬ 
fully the changes which might be produced. In propor¬ 
tion as I approached the moon, the spectra became more 
distinct and appeared richer, but they remained similar 
to the above in general constitution. In the middle 
heights of the corona, from 3' to 6' of arc, the dark 
line D was seen, as well as some obscure lines in the 
green; but these are at the limit of visibility. This 
observation proves the presence in the corona of reflected 
solar light, but it is seen that this light is drowned in an 
abundant extraneous (thangirc) luminous emission. 

I then set myself to a very important observation, 
which I expected would give me the spectral relations 
between the corona and the protuberances The slit was 
adjusted so as to take in a portion of the moon, a 
protuberance, and all the height of the corona The 
spectrum of the moon was excessively pale ; it appears due 
principally to atmospheric illumination, and gives a 
valuable idea of the feeble part which our atmosphere 
can play m the phenomenon of the corona. 

The protuberance gave a very rich spectrum and one 
of great intensity , I had not time to make a detailed 
examination. The mam point here is the establishment 
of the fact of the prolongation of the principal rays of 
the protuberance through all the height of the corona, 
which clearly demonstrates the existence of hydrogen in 
the latter. 

The green line ( 1474), so vivid in the spectrum of the 
corona, appeared interrupted in the spectrum of the 
protuberance—a very remarkable result I then gave a 
few moments to establish satisfactorily the exact cor¬ 
respondence of the lines of the corona with the principal 
lines of hydrogen in the protuberances. 

There remained to me then only a few seconds for 
polanscopic observation^ The corona presented the 
characteristics of radial polarisation, and, it ought to 
be remarked, the maximum of effect is not observed at 
the lunar ljs»b, but at some minutes from the edge.! 

I had sciiicely finished this rapid investigation when the 

ran reappeared. Janssen 

(To be continued.) 


* My spectroscope wa 
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hew t afterwards made use of the lines 01 a protuDentnce » - 
4 To study polarisation, I have an eicellent telescope excellently a 
stracted of biquartc, by M. Praxmowaki. This polarkcope, placed up 
and adjusted to the telescope, can be consulted in an instant. 

1 M Pratmowsld has noted this fact in hu excellent polanscopic obser¬ 
vations of the eclipse of July 17, i860. 


NOTES 

The subject of the Transit of Venus in 1S74 was for the 
first time officially brought before the notice of the Board or 
Visitors at the recent Visitation of the Royal Obscivatoty 
After a careful exposition of the matter by the Astronomer 
Royal, and a consideration thereof by the Visitors, it was pro. 
posed and seconded by the Astronomical Professors of Cambridge 
and Oxford, that the Government be lequested to provide the 
means of organising some parties of observers 111 the Southern 
Ocean, fn the hope that they may find some additional localities 
for observing the whole duration of the Transit of Venus In 
other language, they recommend strongly a s >rt of loving expe¬ 
dition. The meteorological and climatic difficulties both Noith 
and South are extremely great the practical difficulties m the 
South are very peculiarly so , in despite of the latter, the Board 
of Visitors were unanimous m their advice to try what best 
can be done m the sub-antarctic regions The Astro¬ 
nomer Royal expressed his perfect acquiescence m the 
proposal of the Visitors, the final dectston will rest with the 
Admiralty and the Government. In coming to this decision, it 
is proper to add that the Board was in no degree either in¬ 
fluenced or assisted by certain discussions which have taken 
place upon the subject out of doors , their decision would have 
been just the same whether these discussions had or had not 
taken place, and the Board came to their conclusion under a 
full knowledge of the very peculiar climatic and navigational diffi¬ 
culties which seem to attend on the rovmg expedition which they 
recommend It ts, in fact, only a realisation of an old proposal 
by the Astronomer Royal himself, which seems to have been set 
aside on account of the many serious practical difficulties attend¬ 
ing it. The Astronomer Royal also proposed to organise some 
additional stations dependent on Honolulu 

Messrs Sampson Low and Marston are ab.ut to publish 
a'volume on the subject of Arctic Exploration, by Mr Clements 
Markham, entitled the “ Thteshold of the Unknown Kegi n.” 
It is intended to give a full account oi all that is known of the 
line which, at present, separates the known from the unknown , 
to explain the best route by wluch the unexplored region may be 
examined, and to enumerate the important scientific results to 
be derived from Arctic exploration 

Naturai ISTS will be glad to hear that the long-talked-ol 
new buildings for the National Museum of Natural History, at 
South Kensington, have been actually commenced, and that the 
contractors, Messrs. Baker, have arranged to comple'e them 
within three jears. 

Mr. F. T. Warner, of Winchester who for some time has 
been collecting materials for a Flora of Hampshire, has kindly 
offered the use of lus collections and matenals to Mr I ledcrick 
Townsend with the proposal that he should complete the l'lora. 
Mr. Townsend has accepted the oiler, and as much work 
remains to be done, he invites the assistance of other botanists 
m furnishing him with lists of plants or 111 forming these during 
the present season. The value of lists will be greatly increased 
if accompanied by specimens and in all casts exact localities 
and dates should be given. It is proposed to divide the country 
into river-basin districts. Letters should be addressed to Shed- 
field Lodge, Fareham, but parcels to Botley Station, London 
and South Western Railway. Mr. Townsend will gladly pay 
postage or carriage of parcels. 

Professor Roli.eston, of Oxford, is appointed to deliver 
the Harveian Oration at the Royal College of Physicians on 
Jane 25, at five o’clock. 

It is rumoured that Prof. Tyndall is to receive the honorary 
degree of D.C.L. from the University of Oxford during the 
coining Commemoration. 
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There wilt be an election at Magdalen College, Oxford, in 
October next, to not leas than srx Demy ships and one Exhibition. 
Of the Demyshlps, one at least will be mathematical, one at least 
in Natural Science, and the rest classical. The Exhibition will 
ba in Natural Science. The stipend of the Demyshlps is 95/. per 
annum, and of the Exhibition 75/, inclusive of all allowances j 
and they are tenable for five years, provided that the holder does 
not accept any appointment which in the judgment of the electors 
wlU interfere with the completion of his University studies. The 
etetninadon for the Mathematical and NaturalScience Demyshlps 
will be held In common with Merton College, at the same time 
ned with the same papers. Each candidate will he considered 
as standing in the first place at the College at which lie has put 
down his name, and, unless he shall give notice to the contrary, 
will be regarded as standing at the other College also, in 
conducting the Examination for Magdalen College Demy- 
ships In Natural Science, questions will be put relating to' 
General I hysief, to Chemistry, and to biology, including 
Human and Comparative Anatomy and Physiology, with the 
principles of the classification and distribution of Plants and 
Animals; but a clear and exact knowledge of the principles of 
any one of the above-mentioned Sciences will be preferred to a 
more general and less accurate acquaintance with more than one. 
The Examination in biology and Chemistry will be partly prac¬ 
tical, if necessary Candidates for Demyshlps in Natural 
Science and Mathematics have also to satisfy the Electors of 
their ability to pass the ordinary Classical Examinations required 
by the Unner-ity. Very superior excellence, however, in 
Natural Science or Mathematics will be allowed to compensate 
for any deficiency which Candidates may show m the Classical 
part of the Examination, provided that the Candidate, if elected, 
undertake to make up this deficiency at a subsequent period. 
The next Examination will commence on Tuesday, October 7, 
at 9 a M. Particular relating to the examinations in the various 
aubjects may be obtained by applying to the senior tutor 

There will be an election at Merton College, Oxford, in 
October next, to three Postmasterslups, value 80 1 per annum, 
tenable for five years, or so long as the holder docs not accept 
any appointment incompatible with the full pursuance of his 
University studies One of these Postmasterships will be 
awarded for proficiency in Mathematics, two for proficiency m 
Physical Science. In the examination for the Mathematical 
l'ostmastership, papers will be set in Algebra, Pure Geometry, 
Trigonometry, Theory of Equations, and Analytical Geometry 
of two dimensions Candidates for this Postmasterdnp must 
not have exceeded four terms of University standing Theie is 
no limit of age In the examination for the Physical Science 
Postmasterships, papers will be set in Chemistry, Physics, and 
biology; and an opportunity will be given of showing a know¬ 
ledge of practical work in Chmiutry and biology '1 he Post- 
masterships will be given either for special excellence in one sub¬ 
ject, or for excellence in t» o of the three subjects, but no can¬ 
didate will be examined in more than two subjects A paper 
wtU be set in Elementary Algebra and Geometry, which, extern 
Ji/lriius, will be of weight 111 the election to the Post masterships. 
Candidates for these Postmftsterships must not have exceeded 
six Terms of University standing There is no limit of age. 
TKo examination will commence on Tuesday, October 7, at 9 
AM., in Mertott College Hall. Candidates are required to call 
on the Warden on tha fame day between 4 and 5 p m. The 
examination will be held in common with Magdalen College at 
the same time, and with the same papers Each candidate will 
be considered as standing, in the first instsnee, at the College at 
which he has put down his name, and, unless he has given notice 
to the contrary, will be regarded as standing at the other College 
also. 

fc'ROH the report on the progress and condition of the Roys 1 


Gardens at Kew during the year 1872, just published by Dr. 
Hooker, it appears that the number of visitors to the gardens 
shows an increase of 6,000 over that in 1871, very nearly half 
the numbei being Sunday visitors. Considerable additions and 
improvements have been made during the year in various paits 
of the gardens, the Pinelum now numbers about i.zoo species 
of coniferous plants, including almost every species that can be 
grown out of doors m this climate. Seeds and living plants 
have been received from various parts of the woild, and a large 
number of parcels sent olf to our colonies and elsewhere The 
acquisitions to the Museums have been considerable, and those to 
the Herbarium quite exceptional in magnitude and importance, 
including an extremely valuable presentation by the Kev C 
New of plants collected on the Alpine rone of Kthma-njaro, the 
only hitherto visited snow-cl ad mountain in Equatorial Afiici; 
2,000 Brazilian plants from M Glaziou, Director of the Botanic 
Gardens at Kto de Janeiro; and a beautiful collection of Ap¬ 
palachian mosses from Prof Asa Gray of Cambridge, U.S 
Among the publications issued during the last year either 
officially or by private botanists working at Ken, are the com¬ 
mencement of the second volume of Bentham and Hooker's 
" Genera Plantarum,” the sixth volume of the “ Flora Auitra- 
liensis,” by Mr Bentham; the first part of the “ Flora of 
British India,” by Dr Hooker; several parts of Marlius’s “ Flora 
Brksdlensls; ” Col Grant’s account of the plants collected by 
Capt Speke and himself in Central Africa, &c. 

Special certificates of proficiency have been taken at the 
recent examination for women of the- University of London in 
the following scientific branches- — in Mathematics, by Miss 
Blaek and Miss Orme ; In Chemistry and Natural Philosophy, by 
Miss Eaton and Miss Wood; in Human Physiology, by Miss 
Kilgourof the Ladies' College, Cheltenham, the fjr.,t«iimc this 
branch has been taken by a lady . and m Political Economy by 
Miss Lord and Miss Orme, 

Mr Gwyn Jut preys it about to join the Challenger at 
Madeira for a cruise to the Canaries, Cape de Verde Islands, 
and Bahia. 

M. P. J Van Beneden describes, in the Bulletin of tha 
Belgian Academy of Sciences, a fossil bird found m the Kupelian 
clay of Waes, in all respects similar to the existing Anas 
Mania. 

Last Saturday appeared the first number of a new French 
scientific periodical named La Notate. The articles are all 
popular, and the illustrations are plentiful and well executed. 

Dr. Leone Levi, the Consat-General for Paraguay, is arrang¬ 
ing a scientific commission to inquire into the resources of 
Paraguay The commission Is to consist of botanical, agri¬ 
cultural, geological, mineralogtcal, and geographical surveyors. 
It is understood that the Consul-General has m v.ew to appoint 
a French botanist, of great reputation, and a Scotch agricul¬ 
turist, but baa made no arrangement for the geologist and 
geographer. Dr. Levi would be glad to give information to 
anybody who might tie willing to offer his co-operation in sttch a 
scientific expedition. 

Letters from Sydney announce the arrival there of the 
Italian frigate, Vtitore J mol, with the naturalist D'Albtrtls on 
board, he having been forced to leave New Guinea by repeated 
attacks of fever His compatdon, Odoftrdo Beccari, well known 
for the valuable collections lie made between 1865 and 1868 in 
Borneo, and subsequently in N.K. Abies, and which an now 
in the civic museum of Genoa, has remained in New Guinea. 
Signor D'Albertls is coming overland to London, and will bring 
with him a large collection of Zoological tpselmen*. 



¥*ne it , 1873] 


NATURE 


* 3 * 


THE second of the two puts of Prof C' J. SundevaHV. new 
Synopsis of the Classification of Birds has just reached us from 
Stockholm. This important contribution to ornithological lite- 
ature, the work of so justly celebra'ed and painstaking an 
jrnithologist, will be found leplctc with suggestions as its 
author bases his methods of ariangrment on details worked out 
mostly by himself, and with a truly scientific spirit Some of 
the arrangements suggested are particularly striking, and though 
they will probably net all hear the test of future inquiry, yet are 
undoubtedly baxrd on characters, the importance of which has 
been too little attended to Among these peculiauties may be 
mentioned the placing of the Hoopoo with the Laiks, qui c 
away from Irrtsoi , and the adop’ion of Strickland’s eccentric 
idea that the Pratincole is only a modified Nightjar; to say the 
least, would it not be more reasonable to call the Nightjar a 
modified Plover ? 

The correspondent of the Nezo Yoik I hi aid at Khartoum 
writes to that journal as follows, under date of April 30 - 
Three boats engaged 111 the ltory bade armed ftom Gondokoto, 
April 7, with direct new*, that Sit Samuel Baker and family wire 
well at Fatuka 111 the minlh of Februaty The reinforcement 
of aoo men which went forward from Gondokoro reached Bakci, 
at Fatuka, February 5 It was said that with these troops 
Baker would renew his march towards the Albert Nvanzi and 
the territory of Kabcrego (formei)y Kamrasi) Wc are hour!) 
expecting the anival of a licet of nineteen Government vessels 
with mails, which will doub less bung full paiticulars of Baker's 
recent movements. 

Is No H5 of the Cazzetta ( ttfiitalc dil A\guo d'Italia, Pio f 
Lorenzo R«pighi, director of the observatory at Caropidoglm, 
gives an account of his observations of the eclipse of May 2(1 
He states tlmt though the maximum phase was so small as to be 
of little importance, he considered it a good oppoituroty for 
making spectroscopic time observations The method is very j 
simple, and is well known to spectroscopists ; it need only l c 
said that it consists in observing accurately the moment at which 
the dark body of the moon cuts out one of the thromo. 
spheric bright lines. Pi of Respighi observed the C-hnc and 
Was able to perceive the moon's approach across the chromo¬ 
sphere about one minute before first contact, which took place 
at 46 s 30' from north towards the west jromt of the sun at 
8h 42m 35 gs Roman mean time The greatest phase occurred 
at gh. 7m when C05 of the sun’s diameter was covered The 
last contact Was observed at to" from the north towards west at 
gh 3ttn 3'4s Roman mean lime The dark moon was seen pass¬ 
ing over the chromosphere for about a minute after last contact 
The Sicilian expedition had before noticed the power which the 
spectroscope gave of observing the first and last moments of 
contact before the times given in the Nautical Almanac, and 
there can be no doubt that this method is of very great value 
for time observations of eclipses and transits. Unfortunately in 
the latter cases ltws almost or quite impossible to keep the slit 
at the exact point at which the body is expected to enter the 
solar disc on account of the difficulty In obtaining perfect 
adjustments of the driving clock, &t It might howevei lie 
possible to follow the body in transit across the sun and note the 
exact time pf last contact. 

W« have received the fifteenth report of the East Kent 
Natural History Society, containing reports of the scientific 
meetings for the year 1872, and various statistical reports. 
The society has probably never been in a more prosperous con¬ 
dition as to funds and members, the number of the latter being 
reported as 109, And the rtportt of the meetings show that the 
•bcietjr is in good working trim. Prefixed la a brief bat pointed 


address by the President, Dr. Mitchinson, in which he points 
out the utility and some of the dangers of Provincial Natural 
History Societies He refers to one evil which is apt to result 
fiom the labours of such societies, an evil which has with justice 
been animadverted on from various quarters recently, viz a 
morbid mama for indiscriminate collecting, which is apt to lead 
to the extinction of the rarer fauna and Horn of a district No 
d mbt, as Dr. Mitchinsoq says, collecting is inseparable from the 
thorough study of botany atul zoology, but, as he forcibly 
remarks, no surer sign exists of a spurious puisiut of either or 
both of these sciences than when rare plants are tom up, and 
ra e animals mu le still rarer by that selfish acqui-itiveneas which 
j.i ses with so many for a love of science. It is the duly of 
ever) Natural History Society to discourage such a practice. 

THE discoreiy of another planet, No 131, is telegraphed from 


It has been resolved bytbeUnit.d States' Govermnsnt to 
hold an investigation into the circumstances connected with the 
loss of the Arctic exploring ship Potato and the death of her 
commander, Captaiu Hall 

'I he publication of the West Kent Natural History, Micro- 
si opical, and Photographic Society, is mainly occupied by two 
v Pliable and extremely interesting addresses by the president, Mr. 
J Jcnner \V«ir, F 1. S The first was delivered at the annual 
meeting in F ebruary last, and consists chiefly of some careful 
observations and facts illustrating the doc rme of evolution m 
the animal kingdom His other address was delivered at a 
mule held at the Crystal Palace, its subject being “The Aqua- 
tiurn and tts Contents,” Mi. Weir noticing some of the most 
remarkable facts connected with the organisation and habitf of 
the different classes of animals in the aquarium We are glad 
to see from the Council’s report that the Society continues 
prosperous and efficient 

A ooi 1 ions to the Bnghton Aquarium during the past week 
—One Sturgeon (Acnpiiisci stand), from Rye Bay, Smooth 
Hounds, or Skate-toothed Sharks (MusUlus vulgaris) j loper, 
or White Hound ( Gat, us earns), Gurnaids (liigta lyra et 
liucata ); Lesser Weevers ('/taehinus viper a), Scald Fish (An 
mglossus lata an), Sea Trout (Saluto h utia), Surmullet {Matins 
an mult/us) , Conger F.cls (Cungn vulgaris), Octopus (Octopus 
1 u/garis) j Lobsters (//omaius vulgaris), Sea Crayfish (Pah- 
minis vulgaris ); Sea Cucumbers (Cununana penUuhs), Zoo¬ 
phytes (Ahyomum digit at am, Tulmlana tndirisa, Plmrobi txncMa 

plus) 

The additions to the Zoological Society’s Gardens during the 
past week include a Grey Ichneumon (Hirpeslts griseus) from 
India, presented by Mrs W. Simpson, an E)ed Lizard (Lacu-tii 
dtillata ) from S. Europe, presented by Mr. T Blackmorc , a 
I oggerheod Turtle (Thalassochelys tatmana) from the Atlantic 
Ocean, presented by Lieut N. Clark j a Rough-legged Buzzard 
( Ucktbutio lagopus) from Europe, presented by Mi W Stokes; 
a Blotched Genet (Gcnctla tigrma) from W. Africa, presented 
by Mr. A. B Worthington; two Emus (Drum,ns nmr-koP 
laud at) ftom Aus’ralia, presented by Hon Sir A Gordon , a 
Persian Gazelle (Cazclla subgulturosa), presented by Captain 
Phillip* ; seventeen Turtle Doves (Tuitur am it us) and a Bor* 
bary Turtle Dove ( Tartar nsortus ), presented by Mr. Gaauut, 
Jun j two Lions (AW is led) from Persia ; a WapatlDeer (Cetvns 
canadensis) from N. America, purchased; four Trumpeter 
Swans (CyguUs buccinator) and * Purple Kaleege (Euplocamus 
horsefiddu) hatched In the Gardens ; four Aldrovandi s Lizard* 
(Piestiodtm anritut) and two OceUated Slunk* (Sept oaUatut) 
froraN.W, Africa, deposited. 
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ON MUSCULAR IRRITABILITY AFTER 
SYSTEMIC DEA 7H* * , 

'T'HE object of the lecture wai to put forward certain fact* 
f the author had learned on the phenomenon of mufccular 
irritability after systemic death. He mclnded in the same study 
certain examples in which muscular irritability has for a time 
ceased, hut has become re developed under new conditions. He 
thtt» included the study of those states which favour the continu¬ 
ance of iintability or which destroy it, and those conditions 
which suspend it but do not destroy it. By this method of re¬ 
search the author thinks we may proceed backwards towards 
living irritability, and may determine upon what that depends 
with more facility than by experimenting on the phenomena of 
irritability in the living animal He imagines that If he knew 
nothing of the construction of a watch, or why for a certain time 
a watch maintains us motion, and it he had nobody to teach him 
these things, he might be better able to arrive at the fact he 
wanted by trying to set the motionless watch into motion than 
by interfering with it while it is in motion 

The record of experimental endeavour carried out with the 
design above explained, included a review of tne work of twenty- 
five years The subjects brought under consideration were 
arranged as follows s— 

(1) The effect of col Ion muscular irritability after systemic 
death. 

(2) The effect of motor forces, mechanical, calorific, electrical. 

(3) The effect of abstracting and supplying blood. 

(4) The effect of certain chemical agents, organic and in¬ 
organic. 

Effects 0 f Cold 


instance was adduced in which a youth who had been deeply 
immersed for twelve minutes in ice-cold water retained muscular 
irritability so peifectly that he recovered, regained consciousness, 
and lived for a period of seven hours. 

Commenting on the method of restoration of irritability, the 
author showed that a certain period of time is required before 
the irritability is raised from a mere passive condition, in which 
it responds only to external stimuli, into the condition necessary 
for independent active contractility The change of condition 
from the pas.ive to the active, when it does occur, is so sudden 
as to seem instantaneous at first, then it is slowly repeated Thu 
rule holds good in respect to voluntary muscles and involuntary. 
It is specially true in regard to the heart, which organ, ihe author 
states, may perform its office under two distinct degrees of ten¬ 
sion or pressure—a low tension, m which the organ itself is re¬ 
duced in size, and moves almost insensibly , and a full tension, 
in which it is of larger si2e, and moves with a sufficient power 
to impel the blood so as to overcome the arterial elasticity and 
the capillary resistance 

Another fact bearing on this subject is that in rapid decline 
of muscular irritability the muscles mo-t concerned in the sup¬ 
port of the organic functions, namely, the heart and the muscles 
of respiration, are the last to yield up their spontaneous power; 
but when they have lost their power, they are the last to regain 
it To this rule there is one exception, viz , in the muscular fibre 
of the right auitcle of the heart 

The author then explained that the degree of cold which sus¬ 
pended irritability u fixed within certain measures of degree, 
from 38" to 2S 0 F being the most favourable degrees of exposure, 

Ifftit oj Motor I ones 


Previous to the time of John Hunter it was supposed that 
cold was the most effective agent for destroying muscular irrita¬ 
bility. The effects of cold employed in vaiious ways in the 
author's experimental reseaiches were now detailed systemati¬ 
cally. The effect of cold in suspending the muscular lmtnbilily 
of fish, reptiles, and frogs was first described On all these 
animals it was shown that cold could be made to suspend with¬ 
out destroying the muscular Irritability, for a long period of 
time, and that in fish, carp (on which the author had made the 
greatest number of experiments) the restoration of imtability 
could be jjerfected to the extent of the restoration of the living 
function. 

Passing to warm-blooded animals, the author showed that in 
the process of cooling in every anmal that has been 
suddenly deprived of life without mechanical injury, there is a 
period in the process whei general muscular irr lability may be 
made manifest. He demons'rates this fact by the simple ex¬ 
periment of throwing a current of water heated to !2o J Fahr. 
over the aitenal system of the recently dead ammaL If the 
surrounding temperature be high at the time of this experiment, 
the operation should be performed within a few minutes after 
death, but if the temperature be below freezing point, it may be 
delayed for a long period. In one experiment the author re¬ 
produced active muscular contraction m an animal that had lain 
dead and exposed to cold, 6° below freezing-point, for a period 
of three bouts. In this case the muscles generally remained 
irritable for seven minutes after the injection of the heated water, 
while in the muscles of the limbs, by repeating the injection at 
intervals, the imtability was maintained lot two hours 

The author drew a comparison between these experimental 
results and the phenomena of muscular irritability that have 
bead observed m the human subject after death by cholera. The 
movement* were not conscious, nor were they promoted by 
electrical excitation ; but the flexor* and extensors belonging to 
each part in which there is movement are alternately contracted 
and relaxed as if from some internal influence. 

The influence of cold in suspending without destroying mus¬ 
cular irritability was further evidenced by the experiment of 
Subjecting some young animals to death by the process of drown¬ 
ing them in ice-cold water. It was shown that in the kitten the 
muscular irritability maybe restored to the complete re-establish¬ 
ment of life after a period of two hours of apparent systemic 
death, and although the muscles when the animal is first removed 
from the water give no response to the galvanic current This 
same continuance, of irritability after apparent systemic death by 
drowning in ice-cold water has been obicrvtd in the human sub¬ 
ject, not iu so determinate, but m an approximated degree. An 

* Th« Ctuqaiaa lecture, by Benjamin W. Richardson, M.A., M.D., 


Cold, by the inertm it induces, suspends, under certain con¬ 
ditions, but does not destroy muscular irritability The motor 
forces, on the contrary, quicken the irritability for a brief period, 
and then completely destroy if. The mode in which all the 
motor forces act tn arresting irritability is by the induction oi a 
contractile slate, which, once established, remains permanent 
The author here related his experiments on the affect of the 
different forces upon the right auttcle of the heart, and reported 
as the ic-suli of hts observations that, while all the forces act 
ultimately alike m producing permanent contraction, the me¬ 
chanical excitation is much slower than the calorific , while 
electrical excitation appears to hold an intermediate place, as if 
it were a combination of mere mechanical motion with an in¬ 
creased temperatuie Electrical tension may nevertheless be 
increased so as to rival heat in its immediate effect on contrac¬ 
tion 

The author here traced out the results of a series of short 
sharp irritations of muscle with a needle-point, and compared 
them with the effect of a blow, showing that in each cose 
rigidity follows, but is much slower in development when it is 
excited by the needle 

The influence ot heat in destroying irritability by fts power in 
producing permanent contraction was described from experiment* 
bearing on the relation of temperature to the muscular contrap¬ 
tion of different animals—frogs, pigeon-, and rabbits, It was 
shown that a relative rise in temperature in each class, a rise 
averaging 12° in Fahr scale, from the natural temperature of 
the animal was the efficient for producing permanent rigidity, 
the cause of the ultimate rigidity being coagulation oi the 
myosrne. 

The effect of electrical excitation is in the same direction, but 
is varied according to the mode in which the excitation u per¬ 
formed. Discharge from the Leyden jar produces contraction, 
which is permanent or intermittent m accordance with the mass of 
the muscle and the intensity of the discharge. This fact was eluci¬ 
dated by reference to a senes of experiments with a Leyden 
battery, placed in cascade, and the effect produced by the dis¬ 
charge from 96 feet of surface upon animals of different sizes 
and weights, from sheep down to pigeons, as welju on sections 
of the bodies of the same animals immediately after death. The 
experimental facts demonstrated that with an efficient discharge 
the whole muscular system of a small animal could be fixed in¬ 
stantly m the rigidity of death, and that the precise position of 
the animal at the period immediately preceding death was re¬ 
tained with such perfection, so sudden was the change, that 
nothing but physical examination by the hand could bring to the 
mind the fact that the animal had passed from life into death. 

But the same shock passed through a sheep weighing 54 
pounds produced only a temporary contraction of muscle, 
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and required repetition before tho rigidity wag rendered per¬ 
manent. 

By employing discharges of less tension it was found that 
muscles, or special tracts of muscles, m the same animal imme¬ 
diately after its death, could be made rigid quickly or slowly by 
variation of the intensity of the discharge. 

The effect of the intermittent electro-magnetic current was 
next brought forward, and was shown to resemble closely that 
of the simple electrical discharge from the Leyden phial. 

Intensified it induces permanent contraction , and if it be re¬ 
peated even with low tension, so as to call forth contraction, it 
destroys the irritability, totempanbus, more quickly than if the 
muscle had been left to itself. 

Parenthetically, the lecturer dwelt here on the common prac¬ 
tice, after sudden death, of endeavouring to excite the action of 
the enfeebled heart by passing through it an electrical current 
Some practitioners, said the author, have gone so far as to intro 
duce a needle into the heart itself, and to make the needle act 
as one of the conductors from a battery. Such experimentalists, 
before they undertake this operation on the human subject, 
should at least observe the effect of the agency they are employ¬ 
ing on the exposed heart of an inferior animal recently and 
suddenly killed by drowning or by a narcotic vapour They 
would learn then with what infinite facility the muscular irrita¬ 
bility of the heart, m all its parts, is excited for a moment only 
to be permanently destroyed. They would learn that tf blood 
be not pausing through the muscular structure concurrently with 
their exemng current, they could not more effectually anest 
function than by the very method they have adopted to sus- I 
tain it. 

The influence of the continuous current on muscular Irrita¬ 
bility was introduced by the author, together with a special 
reference to the first experiments of Aldim on the bodies of 
malefactors who had been recently executed , and it was shown 
from Aldim’s most noted experiment how largely the phenomena 
of motion he induced 111 a dead man, and the recital of which 
caused so much sensation in the year 1803, was due, not to the 
galvanism but to the circumstance that the dead body had been 
exposed for the hour after death and before the experiments 
commenced, to the action of cold two degrees below freezing- 
point On the whole the continuous current acts on muscular 
fibre after the manner of heat If the muscle, recently dead, be 
exposed to cold, the current, when sufficient, restores for a 
limited period the irritability, and finally destroys it by inducing 
persistent contraction If the muscle, recently dead, be left at 
its natural temperature, the current simply shortens the period 
of irritability by quickening contraction 

Abstraihon and Supply of Blood 

Under this head the author first considered the effect of ab¬ 
straction of blood from the living muscular fibre He showed 
that when the flow of blood was very rapid, there was invariably 
a given period of muscular excitation. In sheep killed in the 
slaughterhouse he found that this muscular excitement occurred 
at the time when the proportion of blood removed from the 
animal was equivalent to about the 320th part of the weight of 
the animal. The increased irritability passes rapidly into 
general convulsion without consciousness, and, as a rule, ceases 
jor a time with a temporary cessation of further lo«s of blood. 
After this the irritability remains, if the bleeding be arrested 
altogether, and can be called into action by any external 
stimulus, although it is rarely spontaneously manifested when 
the vessels are left divided and open. After an interval of one 
or two minutes there is a recurrence of loss of blood, followed 
by a muscular excitement which marks the moment 0/ systemic 
death 

The fact of the two stages of exalted muscular irritability 
during abstraction of blood is important, as indicating the two 
different tensions of muscle to which reference has already been 
made. Thtf first convulsive action, convulsion of syncope, 
marks a definite period, when the tension of the heart and there¬ 
with the whole vascular system is reduced to a degree of action 
well defined and attended with definite phenomena. The second 
excitement, convulsion of death, indicates the period when the 
passive or lower tension of the muscular power ceases . 

A distinction was here drawn by the author between the 
muscular conditions present during syncope and during death. 
Syncope, it was urged, means the continued action of the heart 
at a low tension, from which it can be suddenly raised into full 
tension with restoration of the powers of life; death means the 


cessation of the lowest tension at which the heart can effectively 
work. 

It was shown that in all the cases of restored animation after 
apparent death, the condition of the heart was that of a muscle 
acting under the lower degree of tension. 

The experiments of the author for re establishing artificial 
respiration together with artificial circulation, and of these com¬ 
bined with electrical excitation of the nervous centres, were 
next referred to , but as they had already formed the subject 
of a paper read before the Society, they were but briefly dwelt 
upon 

Effiut of some Chemual Agents 

In this portion of his lecture the author adduced a series of 
experimental researches with various chemical substances, orga¬ 
nic, inorganic, and intermediate, which tend to prolong the 
period of muscular irritability by diffusion through the tissues of 
animals recently dead. These substances, which suspend irri¬ 
tability, act in two ways. Some, like chloride of sodium and 
other soluble saline substances, act merely by holding the coagu- 
lable fluid of the muscular tissue m a continued state of fluidity, 
other? seem to have a different action, and to hold the nervous 
function also m suspense. The nitrite of amyl and other mem¬ 
bers of the nitrite series belong to this last-named class of agents, 
and some of the cyanogen bodies exert a similar influence. In 
experiments with nitrite of amyl on cold-blooded animals (frogs), 
the author had suspended muscular irritability for a period of 
nine days, and had then seen it restored to the extent even of 
restoration of life In one instance this restoration took place 
after the commencement of decomposition in the web of the foot 
of the animal In warm-blooded animals a senes of suspensions 
had been effected by nitntes and also by cyanogens, not for 10 
long a penod, but for periods of hours, m one instance extend¬ 
ing to ten hours 

In the whole series of his inquiries no fact had impressed the 
author more forcibly than this • that the muscular irritability, in 
so far as it belongs to the muscle, may be sustained for hours after 
the nervous excitation which calls it Into spontaneous action has 
ceased. Hereupon he infers that after death the nervous matter 
undergoes a change of condition which, in result, is identical with 
(hat change in muscle which wc call rigor. There is evidence, 
moreover, from some rare cases, that the final inertia of nervous 
matter may be suspended and revived, so that all the muscles 
may be reanimated. This point was elucidated by reference to 
the phenomena that had recently been observed by Mr. Wads- 
dale Watson, of Newport, Monmouthshire, on a double monster, 
drawings of which were placed before the society In this in¬ 
stance two children were bom so attached that the separation of 
them was impossible Both lived equally for three hours after 
birth, and then one died and remained dead for three hours, 
while the other lived At the end of the time named the dead 
child recommenced to breathe, and showed other signs of re¬ 
stored muscular power, then it sank into a seemed deith, but 
at intervals of about four hours moved again , at length, twenty- 
three hours after 11s first apparent death, during a fit of crying of 
the living child, it recovered sufficient power to breathe and even 
to cry, and manifested evidence of life in all its muscles, except 
the heart, for twenty minutes, when it had a severe convulsio 1, 
which closed all further motion. 

In this instance the author believed that the retention of spon¬ 
taneous muscular irritability depended upon the retention m the 
neivous organism of the conditions necessary for independent 
action. lie then concluded by giving a dtscription of his re¬ 
searches as to the possibility of suspending nervous changes 
incident to deith, so ss to retain the conditions requisite for the 
communication of nervous impulse to muscular fibre 


SCIENTIFIC SERIALS 
Annalen Her Chemse unit Ph.v»ia,u, A\ue Rube, lLnd xci, 
Heft 1, May 6, 1873.—The number opens with a lo g paper l.y 
Oscar Jacobsen on the gases of sea-water. Aoikes of former 
researches on this subject are given In a tsble ihe rnulisor93 
analyses by the author arc givtn with the lccil.nes of collect on. 
These are in the North Sea and the Baltic On the o»i latum of 
allantom by means of pctaisic ferrtcjan.de, by F C fc van 
Embden. The two bodies were rnixrd, <« e mol cule of each, 
in solution, and the mixture acidulated with acetic acid. A 
crystalline precipitate was pioduccd, having ihe ftrmula 
cX'HjKO; this the author regards as the potass.um 
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salt of the new acid C 4 N.H s 0 4 , which he proposes 
to call allantoxanic acid Various other salts are de¬ 
scribed. The add is found to be bibasic—On the action 
of sodium-amalgam on dinitrohephtylic acid, by II A. 
Kullhem. The result of the action appears to be the forma¬ 
tion of a monobasic acid having the formula C,H 1# (NO,)O f . 
—On the products of the decomposition of the chlorhydnn of 
glyceric acid, by Messrs Wengo and Okuhtsh.—On n new acid 
&om aloes, by P. Weselksy The body in question was obtained 
from Socotra aloes; its fotmula is, C,H lt 0 4 when dried in the 
air, and its anhydride has the foimula C lg H l8 0 R The acid is 
apparently dibasic.—Dr If Sprengel communicates a paper on 
the water air-pump—On liquid carbonic anhydride, by L Cal- 
litel, is a translation from the author's late paper in the 
Comptes Rtntlus —On the addition of cyan&mide, by Dr K. 
Baumann, is an account of the compounds formed when this 
body is added to various others —On the combination of 
bromine and ether, by P. Sclmtzenberger, has already ap- 
peared m the Comptes Jitndus —An examination of a 
new alkaloid, by Prof. lllssiweU. The body in question it a 
product of the oxidation of cinchonin.—On the isomers of dint- j 
trophenol, by II Ilubner and W. Schneider.—On the nature of 
sulpho and sulphonitrobibrombenzolic acid, by H. Ilubner and 
R. Douglas Williams - On the synthesis of carbazol and on 
phenathren, by C. Oraebe.—Contributions to the history of the 
orcm«, by J. Stenhouse, has already appeared in the Pioceedmgs 
of the Royal Society, the present communication, No III of 
the series, deals with the amido-derivatives of those bo lits -On 
a new method of preparing carbonic tetrabromide from biomo- 
form, by J. Habcrniann The authoi acted on bromoform in 
the presence of potash with bromine. The mixture exposed to 
direct sunlight for 5 6 days gives a good pioduct of tetra- 
bromide In the dark, after an exposure of three month', only 
a trace was formed The reiclion occurs as follows -- 
CIIBr, + Br„ + KHO -= CIlr 4 + KBr + 11,0 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May t —"On the Condensation of a Mix¬ 
ture of Air and Steam upon Cold Surfaces." By Prof. Osborne 
Reynolds 

The object of this investigation is to ascertain how far the 
pressure of a small quantity of air affects the power of a cold 
surface to condense ateara. 

The conclusions which the author draws fiom the expciiments 
are as follows .— 

j. That a small quantity of air in steam does veiy much retard 
its condensation upon a cold surface , that, in fact, there is no 
limit to the rate at which pure steam will condense but the 
power of the surface to carry ofT the heat 

2. That the rate of condensation diminishes r.ipiul/, and 
nearly uniformly as the pressure of air increases ftom two to ten 
per cent that of the steam, and then less anil less lapidly until 
thirty per cent is reached, after which the rate of condensation 
remains nearly constant 

4. That in consequence of this effect of air the necessary site 
of a surface-condenser for a steam-engine increases very rapidly 
with the quantity of air allowed to be present within it. 

5 That by mixing air with the steam before it is used, the 
condensation at the surface of a cylinder may be greatly dimi¬ 
nished, and consequently the efficiency of the engine increased. 

6. That the maximum effect, or neailyso, will be obtained 
when the pressure of the air is one-tenth that of the steam, or 
when about two cubic feet of air at the pressure of the atmo¬ 
sphere and the temperature 63° F are mixed with each pound 
of steam. 

As this investigation was nearly completed, the author’s atten¬ 
tion was called to a statement by Sir W, Armstrong, to the effect 
that Mr. Siemens had suggested as an explanation of the otherwise 
anomalous advantage of forcing air into the boiler of a steam- 
engine, that the air may prevent, in a great measure, the con¬ 
densation at the surface of the cylinder It would thus seem 
that Mr. Siemens has already suggested the probability of the 
iactwtuch is proved in this investigation. The author is notaware, 
however, that any previous experiments have been made ou the 
subject, and therefore he offers these results as independent testi¬ 
mony of the correctness of Mr, Siemens’s views as well as of his 
own. 


“ On the effect of Pressure on the Character bf the Spectra 0 
Gases.” By C. H. Steam and G H Lee. 

May 8.—‘‘Contributions to the Study of the F.rrant Anne¬ 
lidas of the Older Palaeozoic Rocks.” By Prof. H. Alleyno 
Nicholson, M.D., F.R S E. 

In this communication the author endeavoured to elucidate 
the abundant and obscure organic remains which are found so 
commonly in the Paljcozoic Rocks, and especially in the Silu¬ 
rian strata of Britain, and which arc generally known by the 
vague and convenient names of “Fucoids,” •‘Annelide bur¬ 
rows,” an! ‘‘Tiacks ” After expressing Ins opinion that the first 
step towards the study of these obscure fossils lay in the pro¬ 
visional grouping and naming of the more marked forms which 
are already known to exist, the author proceeded to divide the 
remains undei consideration into two great groups In the first 
cf these groups are those fossils which are truly the burrows of 
marine worms, as distinguished from mere trails and surface- 
tracks. Some of these hunows (Sio/itAus) are more or less 
nearly vertical in direction as regards the strata in which they 
are found, and they are to be looked upon os being true 
burrows ot habitation In this section are placed the genera 
5 eohtAus, tnHuohfis, and Htrtiodoma 

The second great group of Annelide remains comprises 
genuine suifacc-trails or “tracks,” which of necessity nevei 
pass below the surface of the bed on which they occur. 

“ The Action of Light on the Llect11c.1l Resistance of Sele' 
ninm ’’ By Lieut bale, R L. Communicated by J N. Lock- 
)er, 1' !< S 

The following were the geneial results of the experiments — 

1 That the resi lance of selenium is large ly affected by ex¬ 
posure to light. 

2 1 hat tbit effect is not produced by the actinic rays, but is 
at a maximum at, or just outside the red rays, at a place nearly 
coincident with the locus of the maximum of the heat-rays 

3 1 hat the effect of varying resistances is certainly not due to 
any change of temperature in the bar of selenium 

4 1 hat the effect produced on exposure to light is sensibly 
instantaneous, but that on cutting off the light the return to the 
normal resistance is not so rapid. 

it would seem that there exists a power in rays, nearly coinci¬ 
dent w ith the heat-rays of high intensity, of altering instantaneously 
and without change of temperature the molecular condition of 
this purticulni clement 

May 15 -“On Jeypoontc, a Sulph-antimomal Arsenide of 
Cobalt” By Major \V. A Ross, R.A. Communicated by 
Trof II Miller, Foreign bee. R S. 

" Determination of the Number of Electrostatic Units in the 
Electromagnetic Unit made m the Physical Laboratory of 
Glasgow University.” By Pugald M'kichan, M.A 

The object of this paper is to describe experiments made at 
intcnaL from 1870 to 1872 in the Physical Laboratory of Glas¬ 
gow University to determine the relation between the funda¬ 
mental units in the two systems of absolute electrical mcasute- 
ment, the electromagnetic and the electrostatic. A summary is 
also given of the results of similar observations made by W. F. 
King in 1867 and 1868 

The two systems of electrical measurement, or the units 
which they employ, are founded on the fundamental units of 
time, mass, ana space applied to the observed effects of elec¬ 
tricity at rest and electricity in motion. The dimensions of 
quantity m the two systems are such that the ratio of the 
electromagnetic and the electrostatic unit of quautity 13 ex- 
pressible as a velocity 

This velocity, usually known as r>, is not only of great im¬ 
portance in all combinations of electromagnetic and electrostatic 
action, but it is also of great scientific importance in the theory 
of the propagation of electromagnetic disturbances through a 
dielectric medium ft occupies a very important place in the 
development of the electromagnetic theory of light »y Professor 
Clerk Maxwell, according to whose theory this velocity v Is the 
same as the velocity of light. 

The first experimental determination of v was made by Weber 
from a common electrostatic and electromagnetic measure of 
capacity. '1 he result of Weber’s experiments was that v was 
310 74 x 10 s centims, per second. 

Another determination was made by Pto f . Clerk Maxwell In. 
1868, by means of a direct comparison of electrostatic at¬ 
traction with electromagnetic repulsion. His experiments gave 
r=288 ox io s centims. per second. 
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The value of v given by the experiments here described is 
293 x 10 s centime, per second The method employed was that 
of obtaining an absolute electrostatic and an absolute elec'ro- 
magnetic measuieinent of the same electromotive force v is 
defined as the ratio of the units of quantity in the two systems , 
but it follows from the definition of electio motive force, that v 
is alio the ratio of the units of electromo'ive force in the two 
systems 

The electromotive force, or the difference of potentials be¬ 
tween the two poles of a constant Darnell's battery, was mea¬ 
sured electrostatically by means of Sir William UuuuvmN 
absolute electrometer The absolute electromagnetic value of 
thU electromotive force was given by the effect of the current 
which it maintained m the circuit of an electrodynamoinUer 
The determination of this value depended on the resistance of 
the electrodynamometer circuit, which was reckoned in terms of 
the' absolute value of the Ilritieh-Assoeiatlon standard unit of 
resistance Any correction which may hereafter lie found to be 
applicable to the absolute value of this standard coil, os mea¬ 
sured at King’s College by Professors Clerk Maxwell, lialfour 
Stewart, and f leeming Jetikin, must be applied to the value of 

^fhe comparisons made in 18G7 and 1868 by Mr. King gave 
as the mean value of v, 284 6 x to 8 centims per second The 
experiments made m 1870 with the new absolute electrometer 
give as the mean result 11 = 2945x10" cenitms per second 
The result of the later observations made under much more 
favourable circumstances was v — 292 4 x to 8 centims per second 
Hie latest obsei rations (1872) furnish the most probable 
value of S', 293 x to 8 centims pet second 


' Zoological Society, June 3.—Viscount Walden, h RS,presi¬ 
dent, 111 the chair The secreteiy read a report on the additions 
that had been made to the Society's collection duungthe month of 
May The following, among other objects, was exlubitcd — 
The figure of a supposed new species ol (.hefoitna from tin 
Burnett Kwer, Queensland —A letter was read from Dr George 
Bennett, 1< Z S , relcrring to the supposed existence of a species 
of Tree Kangaroo ( Dutdrolugus) m Northern Queensland, some 
such animal being apparently well known to the blacks of Card- 
well.—A memoir was read bv the Viscount Walden on the 
birds of the Philippine Archipelago, founded mainly on the re¬ 
cent collections ol Dr. A. B. Meyer, but containing a complete I 
account of all the known species of Philippine birds and re¬ 
marks on their geographical range The total number of known 
Philippine species was estimated at 215, but a laige numbtr of 
the islands ltmained unexplored —A paper was read by Sir j 
Victor Brooke, Bart, F ,'l S , on the antelopes of the genus 
Cazella, of which 20 speucs or “persistent modifications,” as 1 
the author preferred to call them, were recognisable .Sir Victor 
Biooke entered at full length into the questions connected with 
the present geographical distubution of the group, and ns sup¬ 
posed descent from pliocene and miocene forms.—Mr. A II 
Garrod read a paper on the pterylosis and on some points 10 the 
anatomy of the Guicharo (Stealoinis rar//fM»r)and showed that 
this singular bird must be constituted a family per se, related in 
some respects to the Caprnnulgidaj and their allied forms, and 
in other respects Vo the Owls (Singes). 

Chemical, Society, June 3 —Dr. Odling, IRS, president, 
in the chair —Six communicaiKins were read before the ‘ocie y, 
the first being “ On the dioxides of calcium and strontium,” by 
Sir John Conroy, Bart, in which the author gave tlie 
method of preparation and proj eitiex of these sul stances —Mr 
'J. Wells then described anew form of ozone generator which 
gives abundance of ozore and has the advantage of being easily 
constructed and not liable to be broken.—The other papers, 
which contained but little of general interest, were entitled “ On 
the behaviour of acetamide with sodium alcohol,” by W N 
Hartley ; “ On iodine monochlonde,” by J. B Hannay , “ On 
tnferrous phosphide,” by Dr R Schenk , and 11 On sulphur bro 
mide,'' by J B Hannay. 

Anthropological Institute, June 3 —Prof. Busk, FRS, 
president, in the chair.—The president exhibited and described 
a new apparatus for measuring, \> Uh ease and accuracy, the 
cubic capacity of skulls. Trof. Rolleston, while approving 
generally the method of Prof. Busk, differed with him in the 
nature of the material to be employed; he thought that sand 
•wa* objectionable as being subject to hygrometnc vauation ffom 
which rape-seed was entirely iree —Prof. Robinson exhibited a 
remarkable bronze sword found in the bed of the Chafwel), 


Oxfordshire, » bronze spear from Speen, near Newbury, and 
other implements of bronze and stone—The president exhibited 
a serif* of stone implements from the Island of St Vincent, 
West Indies, and Mr. A W. Franks exhibited a bow and 
poisoned arrows lately used by the Modoc Indians, and found 
in Captain Jack’s stronghold m the lava beds of Siskiyon 
< minty, California—The Rev Dunbat I. Heath contributed 
Notes on a Mural Inscription, in large Samaritan characters, 
from Gaza, and claimed for it a higher antiquity than the date 
of the Moabite Stone—Mr H Iloworth read a paper entitled, 
“ Strictures on Darwinism, part II , the F.xtmctian of Types ” 
The substitution of species involved two factors ; 1st, the 
extinction of certain types; 2nd, the introduction of certain 
others. The paper dealt with the former factor only. Pre- 
Darwinian naturalists, and lomr of those who now oppose 
Darwin, have agreed that species become extinct through the 
operation of causes, such os climatic change, &c., acting aDtxha 
and operating upon whole classes at once from without Mr 
Darwin has argued, on the other hand, that this extinction lias 
arisen from the mutual struggles of individuals by which a 
certain strong and vigorous type has licen evolved, and a certain 
weak and decrepit type extinguished ; the difference between 
the two theories being that one relics upon external, tlie other 
upon internal causes for the explanation of the extinction of 
certain types In the present paper the author examined the 
problem and attempted to show that the old view was the 
correct one. The paper passed in review the various elements 
that have gone to destroy types of life, changes in physical 
geography, changes in climate, epidemics, &c., and showed how 
the evidence of all of these supported the old view that extinc¬ 
tion of type is the result of external influences, and not, as Mr 
Darwin contends, of an internal struggle for existence, i’rof 
Rolleston, Mr. Boyd Dawkins, and the president, combated the 
criticisms of the author. 

Royal Microscopical Society, June 4—Clias. Brooke, 
IKS, president, in the chair. ’1 he secretary read a paper by 
Mr 1 Kitton, of Norwich, descriptive of a new species of 
\ amnia, with remarks on Aulacoduius fonnomt, OmphahptUa 
.. 1 ucolor, &c, collected in Peru by Captain Perry, of Liverpool j 
the paper was ill istrated by specimens exhibited m the room. 

A paper was also read by Mr J Stephenson, on the appear- 
tm.es of tbe tnnei and outer layers of Coicinodisrus when ex¬ 
amined m bisulphide of carbon and in air, in which the author 
pointed out the different effects obtained by mounting the diatoms 
in media of different rcfrangibihty, and showed tbe value of such 
comparisons in determining the nature of the markings, as well 
as the general structure The paper was illustrated by a number 
of very carefully executed drawings by Mr. Charles Stewart, and 
by specimens exhibited under tbe microscope The Sheetings of 
(he society were adjourned until October. 

Berlin 

German Chemical Society, May 26—A W Hofmann m 
the chair. Dr Seligsohn investigating the origin of the oxalates 
deposited in the human body, has found that oxamide can be 
transformed into urea by ozone, and thinks therefore that 
oxamide is an intermedia^ product of digestion between the 
higher compounds of carbon and urea —Dr. Rudorft bas found 
. that saturated solutions of chloride of ammonium and nitrate of 
! potassium are not influenced In their composition by adding 
cither of these salts, while saturated solutions of nitrate of ammo¬ 
nium and chloride of potassium are changed m their composi¬ 
tion by adding either one or the other to these solutions In 
the same way behave most salts, so that the solution of one 
couple is influenced, while the other couple remains unchanged 
But when K t S0 4 and NH 4 NO, are dissolved to saturation, thi* 
solution is influenced in the way described, and solutions of the 
opposite couple show likewise the alteration mentioned These 
change* ware proved by analyses and by determination of the 
changes of temperatures occurring, belf-evidcnt conclusions 
offer with regard to the old question, if two salts in solution 
leprcBcnttwoorfourdifferentcompounds.—C Buikspokeoa the 
manufacture of arsenic acid from fuchsine-residues, by subli¬ 
mation, as used in Elberfeld. The same chemist described a 
simple apparatus replacing spring clamps in volumetric 
analysis. It consists of a piece of glass-rod inserted into 
an iadiZrubber tube. By pressing it cautiously drop 
after drop can be let out of the burette.—J. Grosshauz 
continued his speculation . on the nature of chemical ele- 
meats.—H. Vogel denied the existence of whet Becquerel called 
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“ rayons continunleurs.” He explain* the fact that photo¬ 
graphic negative*, exposed for a few second* to chemical light, 
and then to the red and yellow part of the spectrum, are acted 
upon by these rays, by admitting that during the first exposure 
chloride of silver is reduced only to the state of sub-chionde, 
which in its turn is acted upon by yellow light, and thus reduced 
to the metallic state This explanation appears the more 
probable, as iodide and bromijle of stiver do not exhibit the 
same property, iodine and bromine forming but one compound 
with silver —Julius 1 homsen reported on the amount of heat 
yielded by nuxmg nitric acid and water The result of Ins ex¬ 
periments he sums up as follows A diluted mtnc or sulphuric 
acid, when further diluted with the same quantity of water it 
already contaius, will yield the smallest amount of heat, when 
the molecular heat of the acid Is equal to that of the water 
which is contained m it —llenry Armstrong sent a summary of 
his researches on isomeric derivatives of phenole, most of which 
arc familiar to the English public —I leinnch Baumhauer pub¬ 
lished some remarks on the natural system of chemical elements, 
and the relations between atomic and specific weights — 
F Birlstem and A Kullberg have found that a-rlmitro-naphtha- 
line treated with a mixture of nitric and sulphuric acids jields a 
new 7-trimtrc naphthaline fusing at 147°, while fuming nitric 
acid produces only the ordinary a-irinitro naphthaline —E. 
Muldei oli amed a jellow colul combination by precipitating 
cyanam.de with nitrate of silver Its compo-mon, l N.iVg,, 
leads the author to suppose cyanamide to be constituted accord¬ 
ing to the formula t(NH). of carbodnmtde.—R Siemens sub 
mitted sulfo-acetic acid to the action of pcrchloude of phosphorus 
m order to investigate the chlor.de thus obtained as well .as its 

C1IC1 - SO,Cl 

reduction To the former he gives the formula | 

C0C1 

to the compound obtained fiom it by the action of tin and hydro¬ 
chloric acid, the foimula uf tluo-glycollic acid 

Cll . SH £jl c , 

| forming the lead-salt o 1 Tb 

CO OH CO. Of 

The chloride is dccomnoscd by water into the body formerly 
described by Kolba undet the name of trichlor-melhyl suitor- 
chloude, CC1,. SO CL 

Paris 

Academy of Sciences, June 2.—M. de Quatrefages, 
president, in the chan —The president announced ihe death of 
M de Vcrneud, merntn libre, which occurred at Pans, May 29 

— M de Chevreul communicated the principal results of his 
lesearchcs on nvic acid, which will shortly be published The 
president piesentcdthe first part of the work on the crania of the 
hum m race upon which he and l)r Hamyare engaged—Ttie 
following papers were read Note accompanying the presenta¬ 
tion of a work on cellular anatomy and physiology, hy M Cb 
Robin,—On the transit of Venus in 1882, by M. Puiseux —Trial, 
during an eclipse of the sun, of the new spectroscopic method 
propu'cd li r the observation of the next transit of Venus by 
Fattier Secchi The method consuls in placing a dueci vision 
system of prisms before the slit of the spectroscope, and then 
ob ervmg the interruption ol the chromosphere by the uaik body. 
The au tun compares observations by his method wi'h those 
cif 1’raf Ke-pighi, published in the (jazetta OJfuiale, No 145. 
Respighi saw tl.e approach of the moon 21 9 secs, before Secchi, 
but isicchisaw ihe lastconinct 12 3 secs licfore Respighi The 
Rev batlur thercloie suggests the use of the ordmaiy method 
(that used by Respighi) for first contact, and of his own for last 

— \ study 01 the action of the principal derivatives of amylic 
alcohol on polanssd light, by MM Pierre and Puchot _De¬ 
velopment of the treshwater algae of the genus BaUmhmftr- 
mum, alternate gentratioi, second note, by M S1rod.1t —On 
the nature and treatment ol err tumors (01 cillons), by M Bou- 
chut—On Jlylodc* mm timeenas, by M A Bavay—Documents 
relating to the short period Comet n, 1867, by Mr. Hind, 
M Stephan, MM. l’aul and Prosper Henry, M. Andrd, 

and M Baillaud. Communicated by M. 1-e Verrier. 

Discovery of a new small planet by Mr. J. Henry, at 
Washington, USA — Displacement ol a body subjected 
to f .ur conditions by M Ribauconr —On the action of 
the elrciiK fluid on flames, liquids, and powders, second note, 
by M Vtyrcncul —On the detection and estimation ol plumbic 
sulphite 111 the lead chrouiaos of commerce, by M Duvillter. 
T ic auihoi adts'iitnc icul and alcohol, the thromalc is then 
r duced, the lead and cromic oxide are dissolved by the ntenc 


acid, and the sulphate, if present, remains insoluble.—On the 
action of nitric acid on plumbic chromate, by the same author — 
On a base Isomcnc with piperidin, and on the nitrated deriva¬ 
tives of the hydrocarbons of the formula C,mH„m, by M. H. 
Gal—On the molecular rotation of gases, by M. Hinriclu.— 
Experimental researches on the pathogeny of infarctus, &c., by 
M V. Feltz —Observations on a recent note, by M. Rabuteau, 
relative to the toxic properties of the iodides of tetramnhylam- 
monium and tetramylammonmm, by Messrs A. Brown and 
Th. Fraser —Geneial results of the analysis of the Geyser springs 
of the island of San Miguel, Azores, by M. Fouqud During 
the meeting an election to the place in the Mechanical section 
left vacant by the decease of M Ch Dupin, was held with the 
following results —M Resal, 31 votes, M. Bresse, 17; M. 
Vousvinenq, 3, M Haton de la Goupillicie and M, Maurice 
Levy, 1 each. M. Resal was accordingly declared duly elected. 


DIARY 

THURSDAY, Iuni 
Royal Society, it 4 —Election of Fellows 
Sociltyoi Antiquaries, at 8 so—What P,u 
really of the lime of St. Hugh of (#ren< 


Maturmstical Society, at S —Some general Theorems renting to Vil n« 
turns H<>n J W Struit—Invariant conditions of thiei* ami four c n- 
currence of three Conte* J J Walker —Locus of the point ol concoaisa 
of tangents to an epicycloid inclined to each other at a connint anal.. 
Prof Wolstcnhulme 

RR/D 4 Y, Junk 13 
Asi RONoMir al Socir 1 at 8 
OtmkKTT tarn, at 8 
Horikoi jukai Socikiy, at 3 — Lecture 

Society ok Arts, at 1a — Purchase of Railways hy the State; Wm Galt 
9 1 /UR/}AY, Junk 14 
Royal Botanic Society, *»t 3 45 

MONDAY, June 16 

Asiatic Society, at 3 

TUESDA Y . Funk 17 

Anthkowh ogical Institute, -it R—Ihe Amos Lieut S t Holland, 


Statistical Society, at 7 45 

WEDNESDAY, Junk 18 

Meteorological Society, at 7 —On some Results of 1 emperature Obser* 
vations dt Durham John J Plummer -On the Meteorology of New 
Zealand, 1873 C R Marten - On the Climate of Vancouver Island. 
Robert 11 Scott, F R 8 —Meteorological Observation* at Zi Xa Wei, 
near Shanghai Rev A M Colombo! and Rev S j Perry—Noteson the 
Connection between Colliery Rxplonon* nnd weather R H '■cotl, 
F R S , and Wm Callowry —Annual General Meeting 
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JERK niAIl HORROX* 

II. 

T T is now time to pass to the particular incident which 
has immortalised the name of Horrox, his observa¬ 
tion of the transit of Venus over the sun’s disc on 
November 24, 1639 (Ob) It would have been sufficient 
for his renown to have been the first witness of the 
phenomenon, but he had in addition the honour of 
supplying an omission of Kepler’s, who had indeed pre¬ 
dicted the transit of 1631, but had failed to point out the 
occurrence of another eight years subsequently The 
transit of 1631 had not been observed owing to its 
occurrence at night, and that of 1639 had been foreseen 
by no one save Horrox, and was watched by no one but 
himself and Ins friend Crabtree, whom he apprised of the 
forthcoming event in a letter dated on the October 26 
previous 

Wc borrow M r, Whatton's account of the observation 
(“ Life of Jeremiah Horrox," pp. 4;—46). 

“ After having deliberated on the best method of making 
the observation, he determined to admit the sun’s image 
into a dark room, through a telescope properly adjusted 
for the purpose, instead of receiving it through a hole in 
the shutter merely, as recommended b> Kepler. He 
considered that by the latter method the delineation 
would not be so perfect, unless it were taken at a greater 
distance from the aperture than the narrowness of hts 
apartment would allow, neither was it likely that the 
diameter of Venus would be so well defined , whereas his 
telescope, through which he had often observed the solar 
spots, would enable him to ascertain the diameter of the 
planet, and to divide the sun’s limb with considerable 
accuracy. Accordingly, having described a circle of 
about six inches diameter upon a piece of paper, he 
divided its circumference into 360°, and its diameter into 
120 equal parts . When the proper time came, he 
adjusted his apparatus so tiiat the image of the sun 
should be transmitted perpendicularly to the paper, and 
exactly fill the circle he had described From his own 
calculations he had no reason to expect that the transit 
would take place, at the earliest, before three o’clock m 
the afternoon of the 24th, but as it appeared from the 
tables of others that it might occur somewhat soonei, in 
order to avoid the chance of disappointment, he began to 
observe about mid-day on the 23rd. Having continued 
to watch with unremitting care for upwards of four-and- 
twentv hours, excepting during certain intervals of the 
next day when, as he tells us, he was called away by 
business of the highest importance, which could not with 
propriety be neglected, he was at length rewarded for his 
anxiety and trouble by seeing a large dark round spot 
enter upon the disc of light ” 

The “ business of the highest importance ” was un¬ 
doubtedly divine service, the transit having taken place 
on a Sunday. Most modern astronomers of Horrox’s 
profession would, no doubt, have considered the 
claims of science paramount on an occasion like this. 
Horrox, in accordance with the feeling of his day, judged 
otherwise, and when all the circumstances of the case are 
taken into account, his sacrifice on behalf of what he 
esteemed a higher duty, must be regarded as an act of 
extraordinary heroism. He had, it is true, almost con¬ 
vinced himself that the transit could not occur until the 
afternoon, but even this anticipation was a proof of 

* Continued from p, 11?. 
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courageous reliance on his own judgment, being founded 
on his correction of Kepler’s Rudolphme tables, according 
to the data supplied by which it should have occurred at 
8 8AM. The phenomenon was also observed by Crabtree, 
but less perfectly, owing to the cloudy state of the atmo¬ 
sphere at Manchester. A letter from Crabtree on the 
subject to another north-country astronomer, Gascoigne, 
contains the remarkable expression, “ I do believe there 
are as rare inventions as Galileo’s telescope yet undis¬ 
covered ” 

Horrox did not remain at Hoole much above six months 
after this great achievement In July, 1640, we find him 
again at Toxteth, which he never afterwards left. He 
must, accordingly, have resigned his curacy, on what 
account is unknown, as is also the precise nature of his 
subsequent avocations. We only gather from his corre¬ 
spondence that his affairs were in a very unsettled 
state, that the duration of his stay at Toxteth was 
uncertain, and that he was continually called from home. 
From his complaints of the impossibility of prosecuting 
his astronomical researches, one would almost surmise 
I that his occupation was nocturnal, especially as he found 
time for the observations on the tides already referred to. 

I His sustained enthusiasm for astronomy, as well as the 
generosity of his temper, is touchingly shown in a letter 
congratulating his friend Crabtree on the success of some 
observations reported by him “ Your letter alone,” he 
says, “ has enough and more than enough to transport 
beyond all bounds a soul more master of itself than mine. 
My emotion and gladness are such as you will more easily 
understand than I express” After several postpone¬ 
ments, he eventually fixes January 4, 1641, fora visit to 
Broughton, but the intention was frustrated by his sudden 
death on the morning of the preceding day. We learn 
this from an endorsement by Crabtree, who gives no 
particulars respecting the cause of death, and who him¬ 
self, according to Dr. Wallis, only survived his friend for 
an extremely short period. 

We are indebted to Crabtree for the preserva¬ 
tion of Horrox’s extant papers, those only having 
escaped destruction which were obtained by him 
after the writer’s death Of the remainder, part 
were destroyed during the Civil Wars; part carried 
to Ireland by Horrox’s brother Jonas, who appears 
to have shared his scientific tastes, and there lost; 
another portion, after having aided in the compilation of 
Jeremiah Shakerley’s astronomical tables, was destroyed 
in the great fire of 1666. Crabtree’s MSS., happily 
including the autograph of the “Venus in Sole visa,” were 
purchased after his death by Dr Worthington, of Emma¬ 
nuel College, subsequently Vicar of Hackney, and a copy 
of the “ Venus,” lent by him to the astronomer Hartlib, 
having found its way into the hands of Hevelius, was 
published by the latter in 1662. The Royal Society, just 
instituted in England, immediately took cognizance of 
the remainder of the MSS., and having obtained these 
from Pr. Worthington, placed them in the bands of Dr. 
Wfllis, Professor of Geometry at Oxford, whose Latin 
translation was ultimately published in 1674. By a 
jfcHieioifis arrangement of his materials he was enabled to 
dlfcst these into a perfect treatise, to which he gave the 
tide of “ Astronomia Kepleriana Defensa et Promota. ■ 
To this he added a translation of the scientific portion of 
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Horrox’s letters to Crabtree, to which we are indebted for j skies of another hemisphere for the transit of Venus, 


most of our scanty biographical information. An inspec¬ 
tion of the originals, should these have been preserved 
would probably contribute much to clear up doubtful 
points, and to complete our conception of Horrox’s in¬ 
tellectual character The main outlines of the Utter, 
however, arc sufficiently apparent. They comprise a 
marvellous patience and persistency, combined with wide- 
reaching activity, a philosophical faculty fot general¬ 
isation, ambition, enthusiasm, and self-confidence The 
versatility of his attainments is attested by the com¬ 
position of his “ Venus ” in Latin, by the quotations in 
his letters from Horace and Juvenal, and by his refeience 
to Raleigh’s “ History of the World ” Of his restless 
energy and fertility of resource we have proof in the 
promptitude with which, when debarred from Ins favour¬ 
ite pursuit, he turns to the investigation of the tides His 
grasp of general principles is displayed, among other 
passages, by a remarkable one in which he speaks of the 
possibility of illustrating the elliptic orbits of the planets 
by terrestrial analogies “ To which method of confirm¬ 
ation Kepler is always partial, and most justly, inasmuch 
as Nature throughout the universe is One, and the 
general harmony of creation causes the lesser things to 
be examples of the greater, as the revolution of the moon 
around the earth is an emblem or imitation of that of the 
stars around the sun ” Wc have already had occasion to 
appreciate his enthusiasm , and the self-reliance usually 
associated with enthusiasm is powerfully evinced m 
another letter exhorting Crabtree to undertake, in con¬ 
junction wnh him, the prepaiation of a new set of 
astronomical tables Fiom some expressions in this 
it may be conjectured that he felt butt at the ignorant 
comments of his neighbours, and his resentment 
against his false guide Lansberg, which occasionally 
transgresses the limits of what would be considered 
courtesy at the present day, is another indication of 
a sensitive spirit, When we add to these traits the 
self-dental manifested on occasion of the transit, and in 
the temporary renunciation of his astronomical re¬ 
searches in deference to the claims, as seems probable, of 
his family, we must lecogmsc m Horrox no mere man of 
science, but a distinct individuality of singular force and 
attractiveness His precise place in the scientific world 
must be left to astronomers to determine, it requires, 
however, no special knowledge of the science to appre¬ 
hend that the obscure youth who, under every disadvan¬ 
tage, was able to correct Kepler, might, if only he could 
have continued at Cambridge, very probably have rivalled 
him. In him England lost the promise of an astronomer 
of the first class, which loss, like many a similar one, 
would have remained absolutely unknown, but for the 
fortunate conjunction of his name with a phenomenon of 
regular recurrence and universal mteiest. If the com¬ 
memoration of his great achievement cannot be equally 
universal, it should at least transcend merely local limits 
Local patriotism has done its part well, an appropriate 
memorial has been erected in the church at Hoole, and 
we are exceedingly indebted to Mr. Whatton for his in¬ 
telligent memoir and valuable translation of the “ Venus 
m Sole visa ” More, however, is demanded, and it would 
retfound to the credit of Horrox’s countrymen if, on the 
December day of 1874, when English watchers scan the 


Englishmen at home were found dedicating a national 
monument to the first observer of the phenomenon m 
this. 


J AGO NS “PHILIPPINE ISLANDS ” 

Reisett in dt u Philippine/), von F Jagor Mit zahlreichen 

Abbildungen und einer Karte (Berlin Weidmannsche 

Buchhandlung 1873.) 

''HE increasing impoitance which the Philippines are 
assuming in both English and American com¬ 
merce, the comparative insufficiency of the informa¬ 
tion we possess concerning them, and the beauty and 
produt tivencss of neaily the whole region, amply jus¬ 
tify the ardour with which the author of this volume 
has devoted himself to a thorough exploration of the 
group, and an exhaustive study of every feature of 
interest appertaining to its component islands and 
their population. In this very interesting and accept¬ 
able woik he has given to the world the results of his 
observation and inquiries, and of these it may be said 
that, while in point of extent and variety they are suffi¬ 
ciently comprehensive to embrace within their limits 
every subiect of interest or of practical importance to 
which we should expect to find a place assigned in a book 
of tnvelx having any pretensions to completeness, they 
bear the evident impress of the patient, laborious re¬ 
search, and the careful examination and weighing of 
facts, tor which his countrymen are famous. 

M Jagor can hardly be said to be a lecent traveller in 
these islands His journey through them was made in 
the years 1859 and i860, but unforeseen circumstances 
put a sudden stop to tt, and though fully intending to 
resume it at a later day, that purpose has not yet been 
accomplished Although it must be admitted, therefore, 
that his work does not make its appearance with all that 
absolute freshness about it to which we are accustomed 
tn these days of ocean steam-navigation, the apparently 
long interval which has elapsed since his visit lias been 
profitably turned to account by him in the careful study 
of an immense mass of materials accumulated by himself 
during Ins stay, or which he obtained through the Spanish 
Colonial Minister, or found m the great national libraries 
of London and Berlin, including a few bulky monkish 
chronicles, the perusal of which last was a work both 
long and tedious In the vast labour incident to the 
extraction from these various sources of their most im¬ 
portant and most interesting details, he has been sus¬ 
tained by a conviction that ins subject was worthy of it. 

| He has felt, as he tells us, that few countries in the whole 
world are so little known or so seldom visited as the 
Philippines, while none present more agreeable attrac¬ 
tions for the traveller, or have been more profusely 
endowed by the hand of Nature, or contain a larger 
store of neglected treasure for the natural historian. 
So strong and so abiding is his faith on this last point, 
he gravely assures his readers, that even poor travellers 
would amply cover the cost of their journey by the sale 
of their collections Without going so far as to endorse 
this suggestion in its full and entire significance, it is 
nevertheless true that the descriptions here given con¬ 
stitute, in the aggregate, a picture of marvellous natural 
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wealth, of which it is On many accounts desirable that j 
modern enterprise should have full and trustworthy in- I 
formation. 

The travels recorded in this volume extended through . 
the greater portion, certainly the most important and inter¬ 
esting, of the Spanish Philippines. Manila was the starting 1 
point. The author first made a short excursion north- , 
wards, thence into the province of Bulacan, and returning 
to Manila ascended the river Pasig, at the mouth of 
which it stands, to the great lake of Bay, crossing which 
he made several journeys into the province of Laguna. 
Returning thence to Manila, he crossed its magnificent 
bay, spacious enough to hold all the navies of the world, 
and proceeding by sea along the deeply indented southern 
coast of the great island of Luzon, and traversing the 
Straits of San Bernardino, landed at Albay, the chief 
town of the large insular province of the same name. 
From this point he made an excursion into the extreme 
southern districts of the island, visiting the great volcano 
of Balusan on his way, and returning to Albay, started 
thence in a north-westerly direction on a journey through 
southern Camarines. On this journey many natural 
teatures of the highest interest engaged his attention, and 
notably the great volcanoes of Mayon and Yriga, the 
Bateo Lake, and the remarkable siliceous wells near 
1'ibi, with the great fiat cones called the “ white ” and the 
“red,” between which they lie—the whole of this district 
presenting one of the finest examples of calcareous de¬ 
positions, in various states of advancement, in the whole 
world, Returning westwards to his main route, he 
reached Meroce Caceres, near the confines of northern 
and southern Camarines, and from this point made a 
considerable digression eastwards, for the purpose of 
visiting the vast volcano Ysarog, of which, and of the 
inhabitants of the region, he has given a full and highly 
interesting description Again returning to his main 
route, he arrived at Cabusao on the Bay of San Miguel, 
and from this point, partly by land and partly by coasting, 
he explored about forty miles of the eastern coast of this 
portion of North Camarines, making occasional journeys 
inland where the prospect of reward seemed to invite at¬ 
tention. Returning to Albay, he embaiked at that place 
for the next important island in this remarkable archipe¬ 
lago, Samar. There he landed at the north-eastern point, 
and crossing in a south-westerly direction to its western 
coast, coasted some twenty or thirty miles southwards to 
Carthalogan. From this place he traversed the centre 
of the island, and descending the river Ulut, reached the 
eastern side. He next coasted to its south-eastern 
extiemity, and thence returned westwards, landing 
at Tacloban, the chief town of the closely adjacent 
island of Leyte, on which he made a journey many miles 
to the south He then traversed the narrow Straits of 
San Francisco, which separate Samar and Leyte, visiting 
the ancient rock sepulchres in which the inhabitants of 
Bisay and some other localities interred the remains of 
their heroes and their elders. Continuing his return 
journey by sea, he again reached Manila, after having 
visited some minor islands, and obtained interesting in¬ 
formation relative to them. 

It would be vaitt to attempt, within the narrbw limits of 
space available for our present purpose, anything like a 
substantial account of the innumerable matters of interest, 


with which M. Jagor’s book deals. The mere enumera¬ 
tion of them would very considerably extend the pro¬ 
portions of an ordinary review, and there arc many, very 
many, which present attractions of the highest order for 
the geographer, the geologist, the ethnologist, the natura¬ 
list, and others who interest themselves in certain special 
branches of modern science. All that can be done is to 
indicate a few of the more striking portions of the work, 
by which its character and completeness may be judged 
of, referring to the work itself—which we venture to think 
would well repay translation—those specially interested 
in its subject. 

In his first chaptei, the author makes some re¬ 
marks on the situations of the group, and desenbesa 
few amusing circumstances which resulted from the 
ignorance of Magellan and his followers, of the differ¬ 
ence of time depending upon difference of longitude. 
Such was the injudicious commercial policy of the 
Spaniards in those dependencies, that the intercourse 
between them and the Mother Country “was limited to 
the conveyance of officials and ecclesiastics, and their 
ordinary necessaries—provisions, wine, and other beve¬ 
rages (Caldos), and, a few French romances excepted, 
some very dull books—histones of Saints and other 
similar matters." As regards the aspect of Manila, 
despite the glowing descriptions of it gi\en by many 
travellers, the author expenenccd considerable disap. 
pomtment; his first impressions being received at a 
most unfavourable moment, since he landed towards the 
close of the dry season The account he gives of the 
state of society in Manila and its suburbs is anything 
but inviting “ Life m the city proper can scarcely be 
agreeable pride, envy, place-hunting, caste-hatred, are 
the order of the day. The Spaniards deem themselves 
superior to their Creoles, who, m their turn, reproach 
them with coming to the colony only to eat their fill. 
The same hatred and the same grudge exist between the 
whites and the half-castes ” It appears that cock-fight¬ 
ing is the great pastime of the population. The social, 
political, and commercial condition of the colony is fully 
developed 111 the first lout chapters of the book, and in 
connection with this part of the subject the author ven¬ 
tures on a few reflections on the future of the Philippines. 
He says •—“ Now that the Eastern shores of the Pacific 
are at length becoming populated, and with unparalleled 
rapidity are advancing towards their great future, the 
Philippines can no longer remain in the exclusion which 
has hitherto been their lot, because, for the western 
coast of America, there is certainly no tropical Asiatic 
country so favourably situated j while as regards Australia, 
it is only in certain relations that Dutch Fndia can dispute 
precedence with them. Their trade with China, on the 
contrary, whose staple-market Manila originally was, as 
also that with the ■Western countries of Asia lying nearer 
to the ports of the Atlantic, they must for ever renounce.” 

The fifth chapter is devoted to a very clear and com¬ 
prehensive exposition of the geography and the meteoro- 
logy of the Archipelago, the political divisions of the 
Islands, their various populations, and the languages 
spoken in them. 

On his first journey into the province of Bulacan, the 
author ms much struck with the fertility of the Soil, a 
subset upon which he has a good deal to say, as also 
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upon the contrivances used for fishing. There, too, as in 
other portions of his route, he became familiar with the 
ways of Spanish priests, and formed his experiences of 
native hospitality, besides learning something of the 
system of wholesale plunder which is earned on almost 
with impunity, on sea and on land, in this as m all other 
portions of the islands, where it is likely to pay It ap¬ 
pears, from the author’s statements, that piracy is frequent 
on the coast, and that the country is likewise exposed to 
- gangs of lawless marauders, against whom the Govern¬ 
ment is almost powerless, while the people are generally 
deprived of firearms, or, when provided with them, don't 
know how to use them. Occasionally they make 
descents upon the land, plundering wherever they go, 
often accompanying their rapacity with deeds of violence, 
even murder, and constantly carrying away their victims 
as prisoners. 

Of the land and sea journeys of M. Jagor, generally, it 
may be said that they are full of incident, and that he 
never allows anything to escape his notice which may 
appear to him to be likely to have interest m the eyes 
of Europeans. From volcanic eruptions to the many odd 
incidents that presented themselves to him on his journey, 
nothing is unworthy of his attention, nor beyond his 
graphic power. His style is at once quiet, simple, and 
effective, and will delight every reader of German, by the 
ease with which it portrays the grandest or the most 
simple objects He is always deeply impressed with the 
grandeur of the scenery through which his path lies, 
heightened as it often is by the beauty and luxuriance of 
tropical vegetation, and the majesty of primaeval forests 
which extend their dense masses to the sea-margin. The 
natural productions of the country-animal, mineral, and 
vegetable—are the subject of copious mention , and in 
connection with this part of the subject he has been at great 
pains to examine for himself, and put on record, the 
industrial and Governmental conditions under which all 
this mineral and other wealth is, or rather is not, made 
available for commerce. This is remarkably seen in his 
chapters on Manila hemp, and on the Government 
tobacco monopoly. 

One of the most curious and interesting portions of the 
whole book is the twentieth chapter, which describes 
some remarkable antiquities m the narrow San Francisco 
strait, a locality whose picturesqueness the author extols, 
questioning much “whether the ocean anywhere laves a 
spot of such rich and peculiar beauty.” The substance 
of this chapter, together with a few other portions of the 
work, has already appeared in Bastian and Hartmann’s 
“ Zeitschnft fur Ethnologic.” The remains referred to 
are certain ancient sarcophagi found m cavities in a 
series of marble-like rocks situated near the eastern en¬ 
trance to the straits, and in a few other remarkable locali¬ 
ties. These rocks rise out at sea to a height of a hundred 
feet Their summits are dome-shaped, and their bases 
are much worn by the action of the sea. In these cavities 
the ancient Pintados, a race of tattooed Indians, and some 
other natives of the Archipelago, deposited the remains 
of their wives and elders as before adverted to. They 
placed them in carefully closed coffins along with the 
objects which in life they deemed most precious. Slave* 
were sacrificed at their burial, in order that they might 
not be without attendants in the next world. These spots 


I were regarded with superstitious awe by the natives, who 
believed them to be haunted. A young Spanish clergy¬ 
man lqi an expedition to some of the caves, and after 
some religious ceremonies, wrecked the coffins, and 
turned their contents into the sea. The superstition still 
lingers about the rocks, although much weakened. The 
author had some difficulty in finding men resolute 
enough to accompany him on an expedition having a 
somewhat different object in view, that of bringing away 
some of the relics. He succeeded, however, and the 
trophies were deposited by him in the Zoological Museum 
of Berlin University. 

Profs Roth and Virchow have contributed to the 
scientific portion of the book—the former dealing mi¬ 
nutely with the geology of the group, the latter with its 
ancient and its more recent inhabitants. A copious ap¬ 
pendix contains articles treating of the Islands under 
every possible aspect—historical, antiquarian, commercial, 
and governmental. The book is handsomely got up, and 
is printed in Roman characters, now getting more and more 
into use in Germany, and it is enriched with numerous 
admirably executed engravings, in various styles, from 
drawings made by the author on the spot, or obtained by 
him during his journey. A beautifully executed map 1$ 
added, and the whole volume may be said to be an im¬ 
portant and valuable contribution to the literature of its 
class 


MILLER'S ROMANCE OF ASTRONOMY 
The Romance of Astronomy. By R, Kalley Miller, 
M A. (Macmillan & Co., 1873 ) 

T is m days of strongly marked utilitarianism, when so 
much is brought into the market that was never 
intended to go there, and so much of what is there is 
unfortunately rated at its marketable value only, that 
corresponding efforts should be made, by those who 
have the welfare of society at heart, to maintain the due 
balance of the human intellect by the cultivation of its 
imaginative faculty. It 1$ here that poetry affords the 
noblest aid, and even the profusion of modern fiction 
may be looked upon by the philanthropist with less 
regret; if only moderately sensible and well-guided, it 
may lend important assistance in obviating that degene¬ 
ration which would be tbc sure result of undue and exces¬ 
sive mental development in any one direction. 

The work now before us, a curious little book with a 
curious title, may in this view of things not be without Its 
value. It is a reprint and enlargement of some popular 
lectures which appeared in the Light Blue, and the 
author tells us that his object “ has not been so much to 
instruct as to entertain, and possibly in some cases to 
inspire a taste which might lead to the further prosecution 
of a most fascinating study; and this will be his apology 
for passing over many important parts of the subject, and 
simply selecting a few points here and there which seem 
to afford scope for striking or amusing amplification.” 
And in pursuance of this design, he brings before us a 
series of speculations as to the possible condition of other 
worlds, where fancy is allowed as full a range as the most 
romantic of readers can desire. As an amusing instance 
of his peculiar vein, the following passage may be cited : 
“ The part of the moon which appears bright to us must 
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have any moisture which it may contain dried up by his 
(the sun’s) vertical beams j while on the other, or dark 
side, the ground must be frozen hard to the depth of 
several feet, the mountains covered with glaciers, and the 
seas blocked up with icebergs. At the very margin 
between the two hemispheres there will be a narrow tem¬ 
perate zone, which will of course move round the moon, 
as the latter turns round its axis and presents its different 
faces successively to the sun ; and the only way in which 
we can see that life could be supported with comfort at 
the moon (supposing the atmospherical difficulty sur¬ 
mounted! would be by moving constantly round it, so as 
to keep always in this temperate zone. A queer Noah’s 
Ark-like sight it would be to see the whole inhabitants of 
the moon, side by side, in a huge procession extending fiom 
pole to pole, and hurrying quickly round it at the rate of 
ten miles an hour—some riding, some driving, and sonic 
travelling in slow railway trains ; beasts, wild and tame, 
galloping by their side, and all the birds of heaven flying 
along over their heads 1 ” The chapter, too, on Astrology, 
is of a very diverting character, and above all, Zadkiel’s 
horoscope of the heir-apparent to the British throne. 

In the face of such an avowal as the author has made, 
anything like rigidity of criticism would be out of place 
but we cannot help expressing regret that his always 
pleasing and often beautifully written descriptions should 
occasionally require the support of a more accurate state¬ 
ment of facts. We have so much respect for his ability, 
and admiration more especially for the high tone of his 
principle, as to hope that the book may leach a second 
edition but in that case we should hope for the removal 
of several blemishes which it might seem invidious to 
point out, but which will be obvious to the scientific 
reader T. W. W. 


OUR BOOK SHELF 

Proceedings of the Benmckshue Naturah wV Ctub, 
Vol vi No 4. 

This is, we believe, the oldest field-club m existence, and 
has all along been one of the most efficient and most 
prosperous so far as numbers and funds are concerned 
Its publications, moreover, arc aheady numerous, and 
contain much valuable material for the natural history, 
archieology, and antiquities of Berwickshire. There must 
be already a vast amount of material shut up in the 
transactions of the now numerous local societies, of 
the greatest value in reference to the natural history of 
this country and to students of biology generally, but 
almost inaccessible except to the members of the various 
societies. It is a pity that some means could not be 
devised for bringing the most important contributions to 
local natural history, in its widest sense, togetber in some 
systematised form, so that they could be readily referred 
to and made available to students at large. Sir Walter 
Elliot refers to this point m hts able address on Provincial 
Scientific Societies, and it is to be hoped that the Com¬ 
mittee appointed by the British Association will give it 
their consideration. Prefixed to the Proceedings before 
us is the President’s, the Rev, F. R Simpson’s, address, 
which is wholly occupied with an interesting account of 
the various meetings of the club during the summer of 
187s. For this society is purely a field dub, meeting only 
during the summer months, to explore some of the rich 
vales of Berwickshire or stretch their limbs over some of 
the bonny Cheviot fells, gathering rich stores of varied 
knowledge, and finding a glorious appetite for the sub¬ 


stantial dinner which usually winds up the meetings. 
One of the longest and most interesting papers is by one 
of the secretaries, Mr. James Hardy, “On Langleyford 
Vale and the Cheviots,” being a sort of survey of the dis¬ 
trict between Wooler and the base of Cheviot, and con¬ 
taining a wonderful amount of information on the geology, 
botany, zoology, and especially the prehistoric antiquities 
of the district. Mr. Hardy also contributes some valuable 
entomological lists to this part of the Proceedings, and 
various antiquarian papers; while Mr. Robert Hislop has 
a list of the rarer Coleoptera occurring chiefly in the 
parish of Nenthorn. Sir Walter Elliot contributes a list 
of the diurnal birds of prey hitherto found within the 
club’s limits. There are many other valuable papers in¬ 
cluding a memoir of the late Dr. William Baird, F.R.S , 
one of the founders of this old society, appended to which 
is a list of his many writings There are two very well 
executed plates of flint implements and a sculptured 
stone, and a fine poitrait of the Club’s late Secretary, 
Mr. George Tate 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents No notice it taken oj 'anonymous 
communications .] 

Dr. Bastian’s Turnip-Cheese Experiments 
In a former communication* 1 gave an account of a series of 
experiments by l)r Bastian, in which it was established that, 
“ by following his directions, infusions can be prepared which are 
not deprived by an ebullition of from five to ten minutes of the 
faculty of undergoing those chemical changes which are charac¬ 
terised by the presence of swarms of Bacteria, and that the de¬ 
velopment of tlese organisms can proceed with the greatest 
activity in hermetically sealed glass vessels, from which almost 
the whole of the air has been expelled by boiling ” 

In the first paragraph of that paper I adverted to the import¬ 
ance in every experimental inquiry of defining as completely as 
possible the metbod by which nny given result can be attained. 
With this consideration in view, 1 now propose to give an ac¬ 
count of additional experiments, made chiefly fur the purpose of 
elucidating the influence of slight variations of temperature on 
the result. To guard against die possibility of mistake, it may 
not be unadvisable to remark that, whereas in the experiments 
previously reported upon, 1 took no part, excepting as u witness, 
1 am exclusively answerable for those now to be recorded 
Certain particulars 111 Dr Bastian’s method have been objected 
to as possible sources of uncertainty. Thus it has been sug¬ 
gested that w lien a flask, of which the neck has been drawn out 
to a capillary orifice, is boiled even for ten minutes over a lamp, 
it is not certain that the whole of the liquid contained in it is 
heated to the temperature of boding , and again, that when the 
lamp is withdrawn in the act of closing ihe capillary orifice, 
germs may enter from without Although I do not attach much 
importance to either of these objections, I have modified Dr 
Uastiau's method, so as to render them inapplicable. The modi¬ 
fication, however, applies exclusively to the mode of heating the 
hermetically sealed flasks. As regards the preparation of the 
liquid, I have in no respects departed from his instructions 
The liquid it prepared by simmering slices of peeled turnip 
111 a beaker contaunng about a pint of distdled water. The 
acid infusion thus obtained, is, if necessary, concentrated by 
evaporation until it possesses a specific gravity of from 1018 to 
102a It is then filtered and neutralised with sodic carbonate. 
A little Cheddar cheese Is rubbed up with a few drachms of 
the liquid in a mortar, and the mixture xirained through 
calico. By adding the strained product to the rest of the in¬ 
fusion a turbid liquid is obtained, m every drop of which parti¬ 
cles of cheese can be detected by the microscope, although 
there are scarcely any of a sufficient size to be distinguished By 
the naked eye. 

In the first four sets of experiments retorts were used, in the 
others flasks. In either case they were charged with the liquid 
of’which the preparation has just been described (their necks 
having been previously drawn out), boded over a spirit lamp, 
and sealed hermetically by directing the flame of the gaa blow- 
• 8m Nat art, vol. vui. p. i8a 
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pipe on the orifice at the same moment that the lamp was with¬ 
drawn. The experiments of the first two sets may be regarded 
merely as more exact repetitions of the former ones. Their 
results are confirmatory of those previously obtained In the 
others the flasks were subjected to the temperatuie of ebullition 
under pressures exceeding that of the atmosphere Although 
the excess of temperature in no case exceeded two degrees ant a 
half, it will be seen that it exercised a decided influence on the 

The pressures employed varied from one tenth of an inch to 
three inches of mercury According to * Wullner’s table, founded 
on those of Regnault and Magnus, an excess of 27 63 mill over 
the normal pressure (760 mill.), determines an increase of i" C. 
m the temperature of boiling, so that here o° 924 C corresponds 
to one inch of pressure Similarly we have o°88for the second 
inch, and 0°'873 for the third inch Inotherwords 100° 92 C isthe 
temperatureof ebullilionat one inch, 101“ 81 at two inches, 102° 68 
at three inches In describing the experiments I use the expres¬ 
sion “ turmp-chcese ” liquid toifenote the neutral infusion of turnip 
with cheese of which the prepat ation has been given above, nod in 
recording the results the words bai ren and pregnant are employed 
to express the absence or presence of living Bacteria In any 
liquid which has been kept five days at the temperature of fer¬ 
mentation there is no difficulty in determining in which of these 
two conditions it is, for if Bacteria are present at all they are 
present in such numbers that every field is crowded with them 
Bodies which appear to be dead Bactena arc met with here and 
there in every specimen They are as numerous in liquids 
examined immediately after prolonged boiling as m others. 
They are probably derived from the cheese 

The retorts or flasks were examined alter periods varying from 
three to six days, during which they were kept in the warm 
chamber at 32“ C Each was tested by observing that when the 
point of the blow-pipe flame was directed on the neck of the 
flask the softened pait was first drawn in and then gave way 
with a loud crack 

With these preliminary observations 1 pioeeed to give an 
account of the experiments 

March I —Two retorts were charged with turnip cheese liquid 
of which the specific gravity was 10172, each retoit receiving 
25 c c One was immersed in boiling water in a saucepan for 
an hour and then placed m the warm chamber the other was 
placed in the chamber at once, / c immediately after it was 
boiled and closed hermetically. Both were examined on the 4th. 
The first w as barren, the second pregnant 

March 4 —Nine retorts were charged with cheese turnip 
liquid, sp. gr 1020 Each contained 35 c c After having been 
boiled and closed hermetically, eight of the retorts were sue 
ccsaively subjected 111 couples to the temperature of boiling water 

The construction of the digester was such that duting the 
ebullition, whuh in each case was continued for 15 minutes, 
steam e-caped through various narrow openings '1 he heating 
of the retorts was accomplished in four processes, each couple of 
retorts being heated separately and the valvediflerently weighted 
in different cases 1 hus in three ebullitions the weights em¬ 
ployed were severally 2 lbs., 4 lbs , ami 6 lbs , while in the 
fourth, no weight was added to that of the valve itself. The 
cxpeiimcnt was planned in this way m order that the influence 
of pressure might be observed, but in carrying out, it was at 
once observed that with this view the method was a futile one, 
for steam escaped so readily in each experiment through the 
valve that there could be no doubt that all the retorts were in 
reality subjected to the same temperature, t e. to the ordinary 
temperature of ebullition The ninth retort was treated in the 
same way as the others with this exception, that the ebullition 
was continued for an hour, the valve remaining open 

The liquids were examined March 10 Of the eight which 
were immersed in boiling water for 15 minutes, all were preg¬ 
nant. The ninth retort was barren 

March 13 —Six retorts were charged with turnip cheese 
liquid, sp gr 1018, after which they were boiled and closed 
hermetically as before The retorts were immersed m boiling 
water as previously, but the experiment was so planned that the 
pressure under which ebullition took place could be increased, at 
will 'l lie arrangement of the apparatus will lie best understood 
from the diagram A is a strong iron pot (or digester), the lid of 
which fits it by a grooved joint t To render the joint air-tight, 
the groove u filled with white lead before fitting on the lid, 

* wallner, Lehrbuch der ExpenmenUlphytik, B III, p 559 


which is then tightly wedged into its plaoe. The valve 
having been removed, the orifice of the digester is 
stopped by a vulcanite plug, e, through which the long 
tube passes This forms a perfect joint, for the greater the 
internal pressure, the more tightly it fits. The end of the tube 
dips into mercury contained in a large bottle, e, and is retained in 
its place by a holder at d, not shown m the diagram The 
pot 1-. half Idled with water containing a quantity of hay, among 
which the flasks are arranged It is supported on a triangle and 
heated by a Bunsen’s burner, the mercury bottle being raised on 
blocks until the end of the tube dips to about the right depth 
under the surface of the metal. A more exact adjustment is 
attained by means of the holder already mentioned. 

In this apparatus the six retorts were subjected to the tern- 
peiature of ebullition under various pressures, viz,, two under a 
pressure of three inches, two under a pressure of four Inches, 



and two un lira pleasure of two inches The period of heating 
in each case was fifteen minutes All of the flasks were plated, 
after heating, in the warm chamber at 32° C., and were examined 
March 18 All were barren 

Match 22 —Four retorts were charged with turnip-cheese 
liquid, sp gr 1019, each receiving 50 c c Of these two were 
heattd in the apparatus at the temperature of ebullition under a 
pressure of one inch, the other two under a pressure of half an 
inch Of each couple one was accidentally broken Both the 
remaining ones were examined March 27, and found to be 

May 7 —Nine flasks were charged with turnip-cheese liquid, 
sp gr 1019, each flask containing 50 c c. Of these, four were 
subjected to the temperature of water boiling under pressure of 
one mch of mercury for thirty minutes, and four for the same 
period to the temperatureof ebullition under one-tenth of an 
mch They were examined May 12 Of each set one con- 
tamed Bacteria, the rest being baircn The liquid m the other 
flask, which was simply boiled, and closed while boiling, had an 
offensive smell, and contained much scum 

May 22 —Thirteen flasks were charged with turnip-cheese 
liquid, sp. gr, 1019 5 Of these six were subjei ted to the tempe¬ 
rature of ebullition at three inches, and six to the ordinary tem- 
parature of boiling water. The remaining flask, after having 
been dosed hermetically in ebullition m the same way as the 
rest, was placed with them in the warm chamber All the flasks 
were examined May 26 All the six flasks of the first set were 
barren Of the six flasks of the second set four were barren, 
the others contained innumerable living Bacteria The liquid in 
the other flask was offensive, and contained masses of bac¬ 
terial scum 

After the examination several of the flasks containing barren 
liquids, particularly those which had been heated under pres¬ 
sure, were replaced in the warm fchamber. Some of them were 
simply dosed hermetically (the liquid having been taken for ex¬ 
amination by means of a freshly drawn out capillary tube), 
others were dosed after the introduction oi a drop of distilled 
water. On opening these flasks several days afterwards, it was 
found that those which had been impregnated by the addition of 
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the distilled water were full of Bacteria, the others remaining 
barren. This was done to show that the liquid, although dc 
prived of its power of germination, 19 as capable as before of 
supporting the life of Ractena 

The results of the preceding experiments may be summed up 
as follows —In sixteen experiments the liquids were subjected 
to the temperature of boiling at the normal pressure , of these, 
eight were heated for 15 minutes, and all bred Bacteria, six were 
heated for 30 minutes, of which two bred Bacteria , two for an 
hour, both of which were barren. 

Of ten subjected to the temperature of ebullition at pressures 
not exceeding one inch, eight were barren Both the liquids 
which were found to be pregnant had been heated for 30 
minutes, one under a pressure of one-tenth of an inch, the 
other of one inch. 

In the twelve experiments in which the liquids were heated 
under pressures exceeding one inch, *11 were barren, although 
half of them were subjected to that temperature for only 15 
minutes. 

It is unnecessary for me to draw any inferences from the 
preceding expenmuits , it may not, however, be superfluous to 
point out that, although all the flasks heated above toi't, re¬ 
mained sterile, this fact affords no ground for concluding that any 
definite relation exists between that precise temperature and the 
destruction of the germinating power of the liquid ill question 
All that has been shown is that ..the chaiin that such a liquid 
will breed Bacteria is diminished either by slightly increasing 
the temperature to which it is heated, or increasing the duration 
of the heating l'hus it appears to me quite piobable that if a 
sufficiently luge number of flasks were heated even to 102 C, 
some of them would still he found to he pregnant 

University Coll, London, June 7 J Bomx>N tisNMR't n 

Fertilisation of the Pansy--Ground Ivy 

Turns is one further poi*t in the structure of Viola tricolot 
which is not mentioned by Mr Bennett or by Mr. Hart, but 
which seems to confirm the theory of the former gentleman that 
V tncoloi , as distinguished from most other Violas, is (utilised 
by a small insect such as l hups instead ol by the probo'us o( 
larger insects 

Before I saw Mr Bennett’s ptper, my attention had been called 
by Miss Dowson to the fact that wheicas m the Sweet and Hog 
Violets, the circle of anthers presses close to the style all round, 
there is in V tinoloi an opening between the two appetiduged 
stamens The use ol this opening will evidently be to allow 
the small creature to emei m and trawl down the stamen to the 
nectaiy at the end of the appendage 1 his stiuelire miy be also 

way In K hholm the opening is exactly opposite to the 
black streak, or guide post, as Mr Bennett has termed it 
lu I' cornuta, allhough (Ins black mark is not so evident, there 
is a distinct tnangular math pointing downwards exposed by the 
opening of the stamens On etch side of the style aie two sets 
of hair.,, looking like “ whiskers” to the scull like crest ol the 
style, on which lots of pollen rest 1 he small insect on enter¬ 
ing the flower can hardly help crawling into the cavity at the top 
of the stigma, for the entrance to the flower is almost completely 
blocked up by 11 O11 emerging flora it it would crawl over the 

top, which Mr Hart mentions as seen 111 tricolor , and which I 
also find in cot nuia, lie guided through the hole by the trian¬ 
gular maik, and so find Ins way to the nectary On emerging, 
coverel with pollen, and entenng it. next flower, it will again be 
deluded into the 1 ul-dc-sac in which the stigmatic surface is, where 
it will deposit its pollen The details of the structure of the 
appendaged stamens, as contrasted with those of other Violas, 
fully bear out this view 

As regards the English translation for the German bestauben, 
I would suggest to Mr Halt that “pollenate" is an impossible 
word , foUcn, folium, must give the verb to “ pollinate, ” as 
fulmcH , fulnums gives fulminate But there is a great advantage 
in a word which speaks for itself, and, if the word “ be-pollen” 
offends scientific ears (Mr. Hart does not tell us why), would 
the liteial translation ol the German “ to lie-dust ” be offensive? 
If not, I think it would tell its own talc The word ‘‘eitipollcn” 
stems justified by embalm, but the prefix generally means to 
place m or convert Into, as in cnthml, emfrisou, embed Hence 
it would at least be ambiguous. 

The form of Ground Ivy mentioned by your correspondent 
S.S 1> grows here abundantly in several spots, seeds freely, andw 
remarkable for having a much shorter style m proportion to the 


tube of the corolla than the common form in which the style 
and stigmas protrude from the tube. F h Kuchenbr 

Rugby, June 1$ 

Mr Kttchener having been kind enough to send me the 
above letter, I may, perhaps, be allowed to add a few additional 
notes. Since writing the former paper I have had the oppor¬ 
tunity of examining three other species of Viola, V caharata, 
thitior, and lactea, all of which present a lemarkable contrast to 
V tucolor in a very curious point of structure I11 V truolor 
the stigma is brought into close contact with the lowest petal by 
a very peculiar “ knee ” m the style, the effect of which is so 
completely to close up the central cavily of the ffowei as to 
render it extremely difficult for any large insect to insert its pro- 
lxiscis into the spur. In all the three species above-named, 
which I believe to be fertilised by bees, the style is nearly 
straight, so as to leave a considerable gap between the stigma 
and lower petal, quite large enough for the insertion of the pro- 
. bosets of a bee. In none of these is there the least indication of 
I the black triangular streak on the style which I take to serve, in 
| /' truoloi, the purpose of guiding the I hups to the nectary 
1 1 he ung of anther-1- also pcifectly closed, a- described by Miss 
Uowson in the case of the Dog and bwe.t Violet, there being no 
opening for the admission of the -mall insect, as in the pansy 
A striking difference in the foim of the stigma also favours the 
same conclusion as to the mode of futilisaliun 

A1.nu.11 \V Bennett 

ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

VI. 

'T'HE metamorphoses of insects have always seemed 
to me one of the greatest difficulties of the Dar¬ 
winian theory. In most casts, the development of the 
individual reproduces to a certain extent that of the race, 
but the motionless, imbecile pupa cannot represent a 
m ituie form No one, so far as I know, has yet at¬ 
tempted to explain, m accotdance with Mr Darwin’s 
news, a life history, such as that of a butterfly, tn which 
the mouth is first mandibulate and then suctorial A clue 
to the difficulty may, I think, be found tn the distinction 
between developmental and adaptive changes , to which 
1 have called attention in a ptevious article The 
hri e of insects are by no means mere stigcs in the 
d' velopment of the perfect animal On the contrary, they 
arc subject to the influence of natuial selection, and un- 
tlugo changes which have reference entirely to their own 
requirements and condition. It ts evident, then, that while 
the embryonic development of an animal in the egg may 
be an < pttome of its specific htstoiy, this is by no means 
the case with species 111 which the immature fotms have a 
separate and independent existence If an animal when 
young pursues one mode ol life, and lives on one kind 
of food, which subsequently, cithci from us own growth 
in sue and strength, or from any change of season, alters 
us habits or food, how ever slightly, it immediately becomes 
subjjot to the action of new forces • natural selection 
affects it in two different and, it may be, very distinct 
manners, gradually leading to differences which may be¬ 
come so great as to involve an intermediate period of 
change and quiescence. 

There arc, however, peculiar difficulties in those cases 
an which, as among the Lepidoptera, the same species 
is mandibulate as a larva, and suctorul as an imago. 
From this point of view Camfo<le<t and the Collembola 
(Podura , &c.) are peculiarly interesting There are among 
insects three principal types of month—first, the mandi¬ 
bulate j secondly, the suctorial , and thirdly, that of Caut- 
fotfea and the Collembola geneially, in which the mandibles 
and maxillae are retracted, but, though t.ir from strong, 
have some freedom ot motion, and can be Used fur Diana 
and chewing sott substances I hi., typ. is inteimediate 
between the other two. Assuming that certain represen¬ 
tatives ol such a type found themselves in circumstances 
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which made a suctorial mouth advantageous, those indi¬ 
viduals would be favoured by natural selection m which 
the mandibles and maxilte were best calculated to pierce 
or prick, and their power of lateral motion would tend to 
fall mto abeyance ; while, on the other hand, if powerful 
masticatory jaws were an advantage, the opposite process 
would take place. 

There is yet a third possibility—namely, that during 
the first portion of life, the power of mastication should 
be an advantage, and during the second that of suction, or 
vice versd A certain kind of food might abound at one 
season and fail at another, might be suitable for the animal 
at one age and not at another. now in such cai.cs we should 
have two forces acting successively on each individual, 
and tending to modify the organisation of the mouth in 
different directions. It will not be denied that the ten 
thousand variations in the mouth-parts of insects have 
special reference to the mode of life, and are of some ad¬ 
vantage to the species in which they occur Hence no 
believer in natural selection can doubt the possibility of 
the three cases above suggested, the last of which seems 
to explain the possible origin of species which are man- 
dibulate in one period of life and not in another . The 
change from the one condition to the other would no doubt 
take place contemporaneously with a ciiange of skin At 
such times we know that, even when there is no change 
to foun, the temporary softness of the organs precludes 
the insect from feeding for a time, as, for instance, 
is the case with the silkworm When, however, any con¬ 
siderable change was involved, this period ot fasting 
would be prolonged, and would lead to the existence of a 
third condition, that of the pupa, intermediate between 
the other two. Since other changes are moie conspicuous 
than those relating to the mouth, we are apt to associate 
the existence of a pupa-state with the acquisition of 
wings . but the case of the Orthoptera (grasshoppers, 
&c ) is sufficient proof that the development of wings 
is perfectly compatible with continuous activity , so that 
in reality the necessity for rest is much more intimately 
connected with the change in the constitution of the 
mouth, although in many cases no doubt the result is 
accompanied by changes in the legs, and 111 the in¬ 
ternal organisation. An originally mandibulate mouth, 
however, like that of a beetle, could not, I think, be 
modified into a suctorial organ like that of a bug or 
a gnat, because the intermediate stages would necessarily 
be injurious. Neither, on the oilier hand, for the same 
reasons, could the mouth of the Hcmiptera be modi¬ 
fied into a mandibulate type like that of the Coleop- 
tera. But in Campodca and the Collembola we have a 
type of animal closely resembling certain larvae which 
occur both in the mandibulate and suctorial series of in¬ 
sects, and possessing a mouth neither distinctly mandibu¬ 
late, nor distinctly suctonal, but constituted on a peculiar 
type capable of moditication in either direction by gradual 
change, without loss of utility. 

In discussing this subject it is necessary also to 
take into consideration the nature and ongm of wings. 
Whence are they derived ? why are there normally two 
pairs ? and why are they attached to the meso- and meta¬ 
thorax ? These questions are not less difficult than inte¬ 
resting. It has been suggested, and I think with justice, 
that the wings of insects originally served for aquatic and 
respiratory purposes From the various modes by which 
respiration is effected among the different groups of aquatic 
insects, there are strong reasons for concluding that the 
original insect stock was, like Campoaca (PI 3, Fig. 5), a 
land animal But in aquatic insects there is a tendency to 
effect the purification of the air through the delicate mem¬ 
braneous covering of more or less leaf-like expansions 
of the skin In the larva of Chloeon (Pi 4, Fig. i), for 
instance, that singularly resembles Lamp odea (PL 3, Fig. 
S), several of the segments are provided with such folia- 
ceou* expansions ; which, moreover, are in constant agi¬ 


tation, the muscles of which, in several remarkable points, 
resemble those of the true wings. It is true that in 
Chloeon the vibration of the so-called branchiae is scarcely, 
if at all, utilised for the purpose of locomotion ; the 
branchiae are, in fact, placed too far back to act effi¬ 
ciently. The situation of these branchife differs m dif¬ 
ferent groups ; indeed, it seems probable that originally 
there were a pair on each segment. In such a case, 
those branchiae, situated near the centre of the body, 
neither too much in front nor too far back, would serve 
the most efficiently as propellers. The same causes 
which determined the position of the legs would affect 
the wings also. Thus a division of labour would be 
I effected, the branchi.e on the posterior segments of 
I the thorax would be devoted to locomotion , those on the 
I abdomen to lcspiration. This would tend to increase the 
development of the thoracic segments, already somewhat 
enlarged to receive the muscles of the legs. 

That wmgs may be of use to insects under water is 
proved by the very interesting case of Polyncma nalam, 
which I discovered in 1862, and which uses its wings to 
swim with This, however, is a rare case , and it is 
possible that the principal use of the wings was, primoi- 
dially, to enable the mature forms to pass from pond 
to pond, thus securing fresh habitats and avoiding m-and- 
m breeding If so, the development of wings would 
tend to be relegated to a late period of life , and by 
the tendency to the inheritance of characters at corre¬ 
sponding ages,to which Mi Darwin has called attention,* 
the development of wings would be associated with the 
matuuty of the insect Thus the late acquisition of 
wings in the Insecta generally, setms to be itself an indi¬ 
cation of their descent from a stock which was at one 
period aquatic in its habits, and which probably re¬ 
sembled the piesent I trva of Chloeon in form, but had 
thoracic as well as abdominal branchi.e 

If these views are correct, the genus Campodea must 
be icgardedas a form of remarkable interest, since it is 
the living repiesentative of a prnnicval type from which 
not only the Collembola and Thysanura, but the other 
great orders of tnsc< ts have all duivcd their origin 

Finally, fiom the subject of metamorphoses we pass 
naturally to that most remarkable phenomenon which is 
known as the “Alternation of Geneiauons ’ for the first 
systematic view of which we are indebted to my eminent 
friend Pi of bteenstrup. 

1 have always felt it very difficult to understand why 
any species should have been cieated in this double 
character , nor, so far as 1 am aware, has any explanation 
of the fact >et been attempted. Yet insects olfer, in the 
metamorphoses which they go through, a phenomenon 
not altogether dissimilar, and give a clue to the manner 
in which altei nation of generations may have originated 

'I he caterpillar owes its difference fi otn the butterfly 
to the early stage at which it leaves the egg , but its 
actual form is mainly due to the influence of the condi¬ 
tions in which it lives If the caterpillar, instead of 
changing into one butterfly, produced several butterflies, 
we should have an instance of alternation of generations. 
Until lately, however, we knew of no such case ; each 
larva produced one imago, and that not by generation 
but by development It lias Jong been known, indeed, 
that there aie some species in which certain individuals 
remain always apterous, while others acquire wings. 
Many entomologists, howevei, regard these abnormal 
individuals as perfect, though wingless insects; and 
therefore, though these cases appear to me to deserve 
more attention than they have yet received, I shall not 
found any argument on them, 

Recently, however, Prof Wagner of Kazan, has dis¬ 
covered that, among certain small gnats, the larvse do 
not themselves directly produce the perfect insect, but 
give rise to other larvae, which undergo metamorphoses of 

" Orifia »f Species, 4th ed pp 14 and 97 
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the usual character, and eventually become gnats. His 
observations have been confirmed, as regards this mam 
fact, by other naturalists ; and there can, I think, be no 
doubt that they are, m the main, correct. 

Here, then, we have a distinct case of alternation of 
generations, as characterised by Steenstrup Probably 
other cases will be discovered in which insects undeniably 
in the larval state will be found to be fertile. N ay, it 
seems to me possible, if not probable, that some larva; 
which do not now breed, in the course of ages may come 
to do so. 

If this idea is correct, it shows how the remarkable 
phenomenon known as alternation of generations may 
nave originated At any rate, we find among insects every 
mode of development; from simple growth on the one 
hand, to well-marked alternation on the other In the 
wingless species of Orthoptera there is little difference, 
excepting in size, between the young larva and the 
perfect insect. The growth is as simple and gradual as 
in any other animal; and the creature goes through 
nothing which would, in ordinary language, be called a 
metamorphosis. In the majority of Orthoptera the pre¬ 
sence of wings produces a marked difference between the ! 
larva and the imago. The habits, however, are nearly 
the same throughout life, and consequently the action of 
external circumstances affects the larva in the same 
manner as the perfect insect. 

This is not the case with the Ephemerid.e. The larva, 
do not live under the same conditions as the pci feet 
insects, external forces accordingly affect them in .1 
different manner ; and we have seen that they pass 
through some changes which bear no relerence to the 
form of the perfect insect these changes, however, are 
for the most part very gradual. The caterpillars of 
Lepidoptera has e even more extensive changes to under¬ 
go , the mouth of the larva, for instance, is remarkably 
unlike that of the perfect insect. A change in this 
organ, however, could hardly take place while the insect 
was still growing fast, and consequently feeding voraci¬ 
ously Nor, even if the change could be thus effected, 
would the mouth, in its intermediate stages, be in anj 
way fitted for biting and chewing leaves. 'Ihe same 
reasoning applies also to the digestive oigans Hence 
the caterpillar undergoes little, if any, change, except m 
size, and the metamorphosis is concentrated, so to say, 
into the last two moults. The changes then become so 
rapid and extensive, that the intermediate period is 
necessarily one of quiescence 

Owing to the fact that the organs connected with the 
reproduction of the species come to maturity at a late 
period, larvae are generally incapable of breeding. There 
are, however, some flies which have viviparous larva;, and 
thus offer a typical case of alternation of generations, 
owing to the early period of leaving the egg, and the 
action in many cases of external circumstances on the 
larva different from those which affect the mature form. 

Thus, then, we find among insects every gradation, 
from the case of simple growth to that of alternation of 
generations ; and we see how from the single fact of 
the early period at which certain animals quit the egg, 
we can account for their metamorphoses and for the 
still more remarkable phenomenon that, among many of 
the lower animals, the species is represented by two very 
different forms. We may even, from the same considera¬ 
tions, see reason to conclude that this phenomenon may 
m the course of ages become still more common than it 
ts at present As long, however, as the external organs 
arrive at their mature form before the internal generative 
organs are fully developed, we have cases of metamor¬ 
phosis ; but if the reverse is the case, then alternation of 
generations often results. . 

The same considerations throw much light on the 
remarkable fact, that m alternation of generations the re¬ 
production is, as a general rule, agamic in the one form 


This results from the fact that reproduction by distinct 
sexes requires the perfection both of the external and 
internal organs ; and if the phenomenon ai ise as has 
just been suggested, from the fact that the ’internal 
organs arrive at maturity before the external ones, re¬ 
production will result in those speues only which have 
the power of agamic multiplication. 

Moreover it is evident that we have in the animal 
kingdom two kinds of dimorphism 

This term has usually been applied to those cases in 
which animals or plants present themselves at maturity 
under two different forms The diffei ent forms of ants 
and bees afford us familial instances among animals, 
and among plants the remarkable case of the genus 
Pnmuta has recently been worked out with his usual 
ability by Mi Darwin. Even more recently he has made 
known to us the still more remarkable phenomenon 
afforded by the genus I.mum, in which there are three 
distinct forms, and which therefore offers an instance of 
polymorphism * 

1 he other kind of dimorphism or polymorphism differs 
from the first in resulting from the differentiating action 
of external circumstances, not on the mature, but on the 
young individual The different forms, therefore, stand 
towards one another m a relation of succession In the 
first case the chain of being divides at the extremity , in 
the other it is composed of dissimilar links. Many cases 
of dimoi phism under this second form have been de¬ 
scribed under the name of alternation of generations. 

The term, liowcvu, has met with much opposition, and 
is clearly inapplicable to the differences exhibited by 
insects in different periods of their life Strictly speaking 
the phenomena are very fiequently not alternate, and, in 
the opinion of many eminent naturalists, they are not 
cases of generation at all f 

In order, then, to have some name for these remarkable 
phenomena, and to distinguish them from those cases 
in which the mature animal or plant is represented by 
two or more dtfteient forms, I think it would be con¬ 
venient to retain for these latter exclusively the terms 
dimorphism and polymorphism , and those cases in 
which animals ot plants pass through a succession of 
different forms might be distinguished by the name of 
dicidism or polyeidism 

The conclusions, then, which I think we may draw 
from the preceding and other considerations are — 

1. That the occurrence of metamorphoses arises from 
the immaturity ol the condition in which some animals 
quit the egg. 

2 That the form of the insect larva whenever it 
departs from the original vermiform type, depends in 
great measure on the conditions in which it lives The 
external forces acting upon it arc ditferent from those 
which affect the matuie form; and thus changes are 
produced in the young which have reference to its imme¬ 
diate wants, rather than to its final form 

3 That metamorphoses may therefore be divided into 
l»o kinds, developmental and adaptational 

4 The apparent abruptness of the changes which in¬ 
sects undergo arises in great measure from the hard¬ 
ness of then skin, which admits no gradual alteration of 
form, and which is. itself necessary in order to afford sulfi- 
cient support to the muscles 

5. The immobility of the pupa or chrysalis depends on 
the rapidity of the changes going on in it 

6. Although ihe majority of inserts go through three 
well-marked stages alter leaving the egg, still a large 
number arrive at maturity through a somewhat indefinite 
number of slight change s. 
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7. When the external organs arrive at this final form 
before the organs of reproduction are matured, these 
changes are known as metamorphoses ; when, on the 
contrary, the organs of reproduction are functionally per¬ 
fect before the external organs, or when the creature lias 
the power of budding, then the phenomenon is known as 
alternation of generations. 

8. Thus, then, it appears probable that these remark¬ 
able phenomena may have arisen from the simple cir¬ 
cumstance that certain animals leave the egg at a very 
early stage of development, and that the external forces 
acting on the young are different from those which affect 
the mature animal 

John Lubbock 

(To be continued) 


ON AN IMPROVED FORM OF OZONE 
GENERA I OR 

A SHORT description of an improved form of ozone 
generator, exhibited at the last meeting of the 
Chem'cal Society, may perhaps be interesting to the 
readers of Naiurc 

Probably no appaiatus hitherto introduced, for the pro¬ 
duction of ozone by electric induction, has in its working 


given universal satisfaction. The original form of “ Sie¬ 
mens’ tube * has many disadvantages, amongst which the 
chief are, the extremely fragile nature of the two glass 
tubes, especially when sealed together by the blowpipe, 
and the fact that if the apparatus be worked for any 
length of time it becomes heated, thereby causing a dimi¬ 
nution m the quantity of ozone obtained. The arrange¬ 
ment of a number of glass plates coated on alternate 
sides with tin foil, and enclosed in a box, known as 
“Beane’s" instrument, possesses—especially if used as 
it is intended it should be with a large and powerful 
coil—this latter disadvantage to a considerable extent. 
Sir Benjamin Brodie, during his researches upon ozone, 
used a modification of “ Siemens’ tube,” which in a great 
degree overcame this difficulty Two glass tubes closed at 
one end, and of such diameter that one was capable of 
sliding within the other, were fixed together in that way, 
the junction being effected either by the blowpipe or by 
means of paraffin, thus leaving a small annular space 
between them through which the oxygen or other gas to be 
ozonised could circulate , tin foil coatings were dispensed 
with altogether, the inner tube being filled with water, 
and the whole apparatus stood m a vessel of water, wires 
in conection with an induction coil being placed in the 
interior tube, and also in the outer vessel this water 
could be kept cool by ice, and thus any heat produced 



during the time it was in use was successfully neutral¬ 
ised. bucli an apparatus works exceedingly well but 
requires delicate handling, and is not perhaps very well 
adapted for having other pieces of apparatus attached 
to it. 

This new instrument is an improved modification of 
the above, but permits of a continuous stream of water 
of any required temperature being maintained through it; 
and further, the annular space which in the case of glass 
tubes is often very irregular, causing thereby an unequal 
electrical discharge, is made as true as possible, and the 
result is a more uniform conversion of the gas into ozone 
The apparatus as at present made will be better under¬ 
stood by the following description referring to the accom¬ 
panying diagram —A A is a piece of glass tube of a little 
more than one inch m diameter, and of as uniform a bore 
as can be obtained On each end of this tube is placed 
a brass cap, boied with two holts, and coated inter¬ 
nally with shellac , in the interior of this glass tube and 
of a diameter scarcely less than that of the tube itself, 
but not quite so long, is placed a thin hollow brass box, 
B B, with its surface made as true as possible by turning 
in a lathe, this brass box is placed concentrically with 
the outer tube and is completely coated on its ex¬ 
terior surface with tin, the tin being acted upon to the 
smallest extent by the ozone This hollow box communi¬ 
cates with the extenor of the apparatus by means of the 


tubes C C passing through the centre of the caps. It is 
intended that a current of water shall be kept circulating 
through the interior of this box, the water being brought 
into direct contact with its sides by means of a small 
spiral placed withm it, the box being of a slightly less 
diameter than the glass tube, a small annular space will 
remain between the two, and through this space the gas 
to be ozonised is passed by means of the tubes D D j the 
box itself is made one of the electrified surfaces, and a 
stnp of tin foil G, fixed to the outside of the glass tube, 
forms the other , two binding screws, E and F, serve to 
make the necessary connections with an induction coil. 

The production of ozone by this apparatus is exceed¬ 
ingly regular and constant. No quantitative estimations 
with iodide of potassium and sulphurous acid have as yet 
been made with regard to the amount of ozone obtained, 
but an approximate expenment upon the quantity of 
indigo bleached in a given time, seems to indicate that 
this amount is quite equal to, if not rather in excess of, 
that obtained when the ordinary apparatus is used. This 
instrument possesses also some minor advantages ; it is 
not so easily broken, other pieces of apparatus are very 
readily attached to it, and at the same time its cost is 
less. There appears to be no reason why larger forms 
should not be manufactured upon the same principle. 
These instruments are made by Messrs. Tisley and Spulerj 
of Brampton. Thos. Wills 
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THE LAW OF STORMS DEVELOPED* 

II. 

I T hat been asserted lately that the Gulf Stream has no 
influence upon storms ; that they have no tendency to 
run toward it or to run upon it; and that what geogra¬ 
phers and seamen have always said about the Gulf Stream 
as a “ weather-breeder ” and “ storm-king ” is absurd I 1 
think it can be demonstrated that this well-known popular 1 
belief is not absurd 

It is an observation as old as Aristotle, that the storms 
of the middle latitudes in the Northern Hemisphere 
advance from west to east This is obviously partly due 
to the fact that the winds on their eastern sides arc 
southerly, that they come from the equatorial regions, 
and hence are highly charged with aqueous vapour This 
vapour is absolutely essential to the sustenance of the 
storm. Moreover, the law of storms lequires that the 


southerly winds should enter the storm-vortex on the 
eastern side, and as this is the side on which the greatest 
quantity of vapour is found, and the side of greatest 
condensation, of the greatest evolution of latent heat 
hence of the greatest aerial rarefaction and barome¬ 
tric fall, to this side the heavier air from the west will 
push as into a great hollow Thus do we actually find 
that all storms, formed west of the Gulf Stream, are actu¬ 
ally propagated toward it It may be argued from the 
above facts that the anti-trade winds are thus maintained 
by storms incessantly making the circuit of the globe 
within the temperate zone. But in reality, instead of 
being the effect of storm influence, the anti-trades are 
originated by independent solar agency, as are the trades, 
and they are potential and causal in producing the east- 
, ward progression of .ill cyclones It must be conceded 
1 that the pressure of vast atrial currents does serve to 
force the meteor along with them as the river eddy is car- 



l'io. j —The Atmospheric Movements. 


ried down stream with the water-current; otherwise it is 
impossible to explain the westward progression of tropical 
hurricanes. While yet in the band of easterly trade- 
winds the storm will invariably work its way or be propa¬ 
gated toward the most humid region , unless mechanically 
borne in another direction by the great atmospheric cur¬ 
rent in which it is often embedded as an eddy in a 
river. The cyclone-tracks over all the oceans lie in 
the central bands of the great ocean-currents of high 
temperature and great evaporation, and the band of 
cyclonic violence is often beautifully coterminous with 
the sharply-marked blue-tinted edge of the Gulf Stream 
Thus, in the Pacific, the Loochoo Islands lie just in 
the path of the Kuro Siwo, the great Pacific Gulf 
Stream of the Japanese, and are visited by the ijaost fear¬ 
ful typhoons ; but the Bonin Islands, in the same parallel, 
but on the extreme margin of the Kuro Siwo, have very 


mild and moderate storms * “ I f a storm commences 
anywhere in the vicinity of the Gulf Stream, it naturally 
tends towards that stream, because,” as Loomis says, 
“ here is the greatest amount of vapour to be precipitated, 
and when a storm has once encountered the Gulf Stream, 
it continues to follow that stream in its progress east¬ 
ward.” Vessels and Japanese junks, dismasted ingales off 
the Asiatic coast, have been drifted for many difys in the 
current of the Kuro Siwo, to the coast of California, just 
as West-Indian beans, cocoa-nuts, and vegetables, have 
been drifted to Iceland, Greenland, and Spitzbcrgcn, on 
the extension of the Gulf Stream. According to all 
meteorological observations of the tracks of storms, we 
arc warranted in believing that cyclones and hurricanes 
do, as a matter of fact and of atmospheric law, run on 
the hot currents of the sea as naturally as the watercourse 
clings to its bed. Practical seamen, though unable to 

* Sw lUdfi.Id'i Report on P«cilic Cyclone*. 
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explain the fact, are always on the look out for these 
furious gales when sailing on the axial lines of the Gulf 
Stream, on the hot Mozambique current (the Gulf Stream 
of the Indian Ocean), and on the dark superheated waters 
of the Kuro Siwo of the Pacific 
So dangerous and disastrous are the storms which 
course along the Gulf Stream that sailors avoid it, and 
the American Sailing Directions and those of the British 
Admiralty advise all vessels, sailing from the West Indies 
to New York or Liverpool, to beware of taking advantage 
of its current, although it would help them along from 
three to four miles an hour. Close observation has traced 
these storms continuously from the Florida coast to New 
York, through Redfield’s labours, and thence to England, 
through the records of the Cunard steamships, and thou¬ 
sands of detached observations. 

We have now reached a point where we can properly 
and intelligently consider a question that has always 
baffled meteorologists—the origin of cyclones. The 
diagnosis of the phenomenon necessanly precedes its 
explanation This subject has engrossed many minds, 
and various have been the ingenious devices for unravel¬ 
ling its mystery Mr. H«we)d—the father of storm 
physics—m his modesty awl diffidence, so distrusted him¬ 
self and in his day so keenly felt tne need of a more 
enlarged induction of facte, that he has scarcely left us 
his opinion The theories of other writers have all long 
since been abandoned by themselves or suffered to drop 
from the notice of the scientific world as evidently inca- 

E able of explaining the phenomena of cyclones This 
as been the fate of them all, unless possibly we except 
the theory advanced by the great meteorologist, M Dovd, 
of Berlin Briefly stated, the latter hypothesis is this (at 
least in its application to West Indian hurricanes), viz, 
that “ they owe their origin to the intrusion of the upper 
counter trade-wind into the lower trade-wind current ” 
(Dovd s “ Law of Storms,” p 264) 

Without pausing here to examine this theory upon its 
merits and upon the facts, we hasten to mention a diffe¬ 
rent hypothesis advanced, nearly two years ago, as a sub¬ 
stitute for that of M Dove, and as affording an entirely 
original and satisfactory explanation of the origin of 
cyclones 

'I he hypothesis was likewise based upon the agency of 
the trade-winds, but is a manner wholly different from 
that elaborated by the German meteorologist In the 
original paper in which my views weie published, the fol¬ 
lowing statement was made . - “ It can be demonstrated 
that the origin of cyclones is found in the tendency of the 
south-east trade-winds So invade the territory of the north¬ 
east trades, by sweeping over the equator into our hemi¬ 
sphere ” 

The hypothesis advanced, in lieu of another seemingly 
less satisfactory, claimed to rest upon observations con¬ 
ducted in the very region most notorious for the genera¬ 
tion of cyclones 

To test this, we need only to examine the Atlantic trade 
winds. 

Theoretically, physical geography has generally repre* 
sented the motions of the atmosphere somewhat as is repre¬ 
sented in the accompanying diagram (Fig 3) of the winds, 
as projected by I’rof William Fcrrel, of Cambridge The 
elaboiate pages of l’rof Coffin, in his invaluable volume 
on the “Winds of the Northern Hemisphere,” as deduced 
from myriads of observations, show that the graphic 
illustration furnished by the diagram is approximately 

The region of the tiade winds, it will be seen, more 
than covers the torrid zone of the earth, and at all the 
seasons of the year overlaps both the northern and 
southern tropics While this is theoretically true, and is 
usually put forth as a fact, it must be accompanied with 
one or two important qualifications and additions. 

Let us see what these are. The well-known oscillation 


or swinging of the belts of winds to and fro on the meri¬ 
dians, which is kept up in never-ceasing response to the 
apparent annual motion of the sun as he crosses and 
recrosses the equator, must ever underlie the conception we 
form of the trade winds and be perpetually present to the 
mind’s eye I his oscillation has never yet received the 
popular attention u needs The sun traverses (apparently) 
an arc of 23^° on either side of the line, and we might. 
a prtori, suppose that the thermal or meteorological 
equator, the thermal or meteorological Tropics of Cancer 
and Capricorn, and all those phenomena which lie be¬ 
tween them and beyond them, move over an arc of as 
many degrees as they travel se Such an inference, how¬ 
ever, is not borne out by observation, and we pro¬ 
pose to confine ourselves strictly to what may be 
proved by observation It is clear that the trade- 
wind belt does traverse or vibrate over a wider zone 
than any physicist has yet assigned to it, which is not 
more than ten degrees of latitude north and south 
respectively of the Tropic of Cancer and that of 
Capucorn These winds, when first experienced by 
Spanish sailors, gave, to that portion of the Atlan¬ 
tic over which they blew, the name el Golfo de las 
Damas (the Ladies’ Sea) because they rendered navigation 
so easy that a girl might take the helm But, “ gentle ” 
as they are, they have a wide sweep, and, in the summer 
of the Northern Hemisphere, extend far beyond the 
Tropic of Cancer. They have often been distinctly felt 
at Madeira and the Azores (near the 40th parallel) in 
summer, and it is highly reasonable to suppose that they 
then fully teach the latitude of 40° N. 'I he equatorial 
side of the noith-east trade-wind belt, of course, vibrates 
with the sun In summer it stretches along between the 
10th and 12th parallels of north latitude, verging in 
August on the 13th parallel, and, according to one writer, 
occasionally the north-east trades at that season do not 
extend south of the 15th parallel of north latitude. 
Dampier, ‘ the prince of navigation,” as the English call 
him, gives the direction of the wind in the summer 
mouths, between the equator and 12” north, as south- 
south-cast, south-south-west, and south-west. 

The equatorial side of the north-cast trade-wind belt 
in winter approaches very nearly to the equator, and may 
be located in January at least as far south as the latitude 
of 2° north 

The freshest trade-winds in the North Atlantic are 
generally found between the parallels of 10° and 25”, and 
by long protracted experiment in seamanship they have 
been found to have an average propelling power, when 
the wind is taken just abaft the beam, of about six knots 
an hour But, of course, the notthern boundary of the 
south-east trade-wind likewise varies and vibrates with 
the seasons So also, and under the same condmon, 
does the southern boundary of this trade vary and vibrate 
with the seasons Its normal and mean position is a little 
south of the parallel of 25° south, but in the winter of our 
hemisphere it is pushed much farther south, and in the 
vicinity of 35° south latitude. The charts of Captain 
Wilkes give easterly winds for the east coast of Australia, 
and also for the south coast of Afnca S11 John Herschel, 
speaking from knowledge gained by his long residence at 
the Cape of Good Hope, tells us that there “the south- 
easteily winds which sweep over the Southern Ocean, 
infringing upon the long range of locks which terminates 
in the Tabic Mountain, is thrown up by them, makes a 
clean sweep over the flat table land which forms the 
summit of that mountain (about 3,850 ft high), and 
thence plungos down with the violence of a cataract” 
(“ Meteorology,” p 96) 

From these high southern latitudes, we must conceive 
the motion of the south-east trades, extending northward 
in summer to the neighbourhood of the parallel of 10°. 

T. B. Maury 


(To be continued) 
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THE CORONAL A TMOSPHERE OF THE SUN * 

II. 

lirHEN the subject is a phenomenon so complex as 
VV that of the corona, it is necessary to bring to bear 
upon it various methods of study. This is why I have 
thought it indispensable to consider the corona from the 
triple standpoint of its aspect, the analysis of its light, 
and its polariscopic manifestations. Let us discuss these 
varied observations. 

Let us first of lall see what can be learned from an 
examination of tne corona during the first instants of 
totality. We have seen that the general structure of the 
corona persisted throughout the duration of totality. We 
cannot, then, admit here any effect of diffraction engen¬ 
dered at the surface of the lunar screen by the rays 
grazing the edges of that screen Let us revert to 
the geometric circumstances of a total eclipse At the 
moment when totality is produced, the disc of the moon is 
tangent, at one point, to that of the sun, and edges off 
gradually more and more to the opposite point Diffrac¬ 
tion will be produced, then, under physical conditions the 
most different, at| various points of the lunar limb, and 
an aureole due to that cause will reveal, by its dissym¬ 
metry, such a diversity of conditions Moreover, an 
aureole of this kind will present a continually varying 
aspect during the various phases of totality Unsym- 
metncal at the outset, it will be modified with the move¬ 
ment of the moon, and will tend to assume the same 
form all round our satellite, when the disc of the latter 
is equidistant from that of the sun Finally, from that 
point this aureole will pass through the same phases 
inversely until the reappearance of the sun. 

However, nothing like this was produced at Shoolor 
The general structure of the corona remained the same 
throughout the continuance of totality t 

It is unnecessary to dwell on the hypothesis of an 
aureole produced by a lunar atmosphere. We know now 
that if a gaseous layer exists on the surface of our satel¬ 
lite, it must be of so small extent that the grand pheno¬ 
menon of a corona could not be pioduced by it. 

Our own atmosphere cannot be adduced as the cause 
of the phenomenon, though it is evident that it plays an 
important part in the particular aspects which the corona 
may present at different stations, according to the state 
of the sky at these stations. It acts as a modifying, but 
not as a producing cause 

Let us pass, meanwhile, to the spectroscopic observa¬ 
tions The corona presents the hydrogen lines through¬ 
out all its visible extent, in certain parts as far as to 12' 
01 15'm height This observation is certain. The pre¬ 
cision of the spectroscopic scales, the experience wc have 
had m such determinations, and the care which was taken 
in the last observation to compare the lines of the corona 
with those of a protuberance, of which they are only a 
prolongation, leaves no doubt as to this point 

but if the corona presents the hydrogen lines, we must 
ask this testing question—Is this light emitted or re¬ 
flected ? The constitution of the coronal spectrum will 
afford us an answer. 

If the light of the corona is reflected, this Light can 
only have a solar origin. It proceeds from the photo¬ 
sphere and the chromosphere, and its spectrum ought to 
be that of the sun, that is, a luminous ground with ob¬ 
scure lines. But such is not the constitution of the 
coronal spectrum ; that presents to us the hydrogen lines 
standing in strong relief on the ground ; after the green 
line (1474) this is the most striking manifestation in the 
phenomenon. We must conclude that the coronal medium 
is self-lighted, m great part at least, and that it contains 


incandescent hydrogen. This first point is conclusively 
established. But is it to be inferred from this that the 
whole of the light of the corona is emitted light ? Evi¬ 
dently not; and on this point a delicate observation in 
spectrum analysis and polarisation may inform us In 
fact, the spectrum of the corona presented to me, besides 
these bright lines, many obscure lines of the solar spec¬ 
trum, the lme D, and some m the green This fact proves 
the presence of reflected solar light. We may ask why 
the principal Fraunhofer lines are reduced to the line D. 
It should be remarked that the coronal spectrum, not 
being very luminous, is especially perceptible m its central 
part, and that, in this part, the lines C, F, &c, are re¬ 
placed by the bright lines In these conditions the lme 
D alone remains important ; thus it is on it I have 
directed all my attention. As to the finer lines, they were 
much more difficult to discern, a fact very easily explained 
by the very large opening I was obliged to give to the 
slit of the spectroscope 

The pibof of the existence of the Fraunhofer lines in 
the spectrum of the corona is a work of delicacy ; it was 
not obtained by the other observers. This fact is ex¬ 
plained partly by the great purity of the sky at Shoolor, 
partly by the power of my instrument. I have no doubt 
that the observation will be confirmed by astronomers 
who work under conditions equally favourable. 

The presence of reflected solar light m the spectrum of 
the corona is of great importance , it shows the double 
origin of this coronal light, it explains observations of 
polarisation which appeared irreconcilable ,* but above 
all, it enables us to understand how the solar light form¬ 
ing m some sort the ground of the spectrum of the coi ona, 
this spectrum may be considered continuous, and we 
know that hitherto this circumstance has been the great 
obstacle which prevented the corona from being regarded 
as entirely gaseous The phenomena of polarisation pie- 
sented by the corona arc for the most part those of radial 
polarisation, which shows that reflection takes place 
chiefly in the corona, and that that which may be pro¬ 
duced in our atmosphere is only secondary. Polarisation 
then agrees here with my observation of the Fraunhofer 
lines ; but in order that the agreement may be complete, 
it is necessary that the polariscopic analysis, like the 
spectral analysis, should show that the light of the corona 
is only partially reflected This is precisely what hap¬ 
pened. We have seen, in fact, that near the limb of the 
moon, where the coronal light is brightest, polarisation 
appears less pronounced than at a certain distance. The 
reason is, that tn the inferior regions emission is so strong 
that it conceals reflection, and the latter appears, with its 
peculiar characteristics, only in the layers where it is 
able to assume a certain relative importance. 

Thus the two analyses, spectral and polariscopic, fairly 
interpreted, agree as to the double origin of the coronal 
light, and all the observations unite in demonstrating the 
existence of this circumsolar medium This medium is 
distinguished both by its temperature and b> its density 
from the chromosphere, of which the limit, moreover, is 
perfectly distinct, as is shown in all the diawmgs of the 
protuberances and of the chromosphere. There is thus 
a necessity for giving it a name I propose that of “coro¬ 
nal envelope ” or “ coronal atmosphere,” to remind us 
that the luminous phenomena of the coiona owe to it 
their origin. 

The density of the coronal atmosphere must be exces- 
sively rare In fact, it is known that the spectrum of the 
chromosphere in its superior parts is that of a hydrogen 
medium successively ranfied ; but as the coronal medium, 
according to the indications of the spectrum, ought to be 
even infinitely less dense, we see how rare this medium 


* Continued from p, 127. 
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must be. This conclusion is further corroborated by 
astronomical observations. Science has recorded the 
passage of comets as only some minutes’ distance from 
the surface of the sun , these bodies must have traversed 
the coronal atmosphere, and yet, notwithstanding the 
lightness of their mass, they did not fall into the sun, 

I shall add here, as to the constitution of the coronal 
atmosphere, a few ideas which do not rigorously flow 
from my observations, but which appear to me very pro¬ 
bable, but upon which the future must pronounce 

I said, d ptoj>i>i of the observations in the telescope, 
that the corona was shown at Shoolor with a form almost 
square, and that it was distinguished by gigantic dahlia¬ 
like petals. It is a fact that in each eclipse the figure of 
the corona has often varied ; it has exhibited the most 
eccentric appearances. 1 have no hesitation in saying 
that this medium, now incontestably recognised, and 
which I propose to name the “ coronal atmosphere,” very 
probably does not repiesent the whole of the aureole 
which is seen during total eclipses. It is quite credible 
that portions of the rings or trains of the cosmical matter 
then become visible and thus tend to complicate the 
figure of the corona. It belongs to future eclipses to 
instruct us on this point. But with regard to the coronal 
medium nself, there is no doubt that it presents singular 
forms, which convey but little idea of an atmosphere in 
equilibrium Moreover, I am inclined to admit that 
these appearances are pt oduced by trains of very lumi¬ 
nous and dense matter from the superior layers ploughing 
this troubled medium. The protuberant jets, which 
carry the hydrogen to such great heights, must have a 
peculiar influence upon this coronal medium, whose 
density is quite comparable to that of the cometary 
media. 

It is, then, very probable that the coronal atmosphere, 
like the chromosphere, is very much agitated, and that it 
changes its shape very rapidly, which will explain how it 
presents different appearances every time it has been 
observed 

To repeat 1 have been able to establish at Shoolor, 
by trustworthy and consistent observation*, that the solar 
corona presents the optical characteristics of incandes¬ 
cent hydrogen gas, that this very lare medium extends to 
very variable distances fiom the sun, from half a radius 
of the sun to about double that at certain points , but I 
give these figures only as results of an obscivation, not 
as definitive It is quite certain, moreover, that the 
height of the coiona must be necessarily variable 

1 his result seems to be a considerable advance in the 
general problem of the corona If our foreign rivals 
have not obtained a result so decisive* as those of the 
French mission, 1 believe it must be attributed to the 
altogether exceptional purity of the sky in the station 
which I chose with such pains, and also to the combined 
optical arrangements which gave to the luminous pheno¬ 
mena which it was the object to catch, an exceptional 
power.t jANbSiN 


CHRONOMETER TESTS 
'PHE following, which has been sent us by the 
A Scientific Editor of Harper's Weekly, shows with 
what minuteness the scientific work of this country is 
studied in America, and what a critic il audience we haie 
oa the other side of the water —One of the most im¬ 
portant services that astronomy has icndered to man¬ 
kind consists m the contributions it has made to the 



progress of navigation, and the increased security of life 
and property. In this field England has always taken 
the lead, and the efforts of Mr Hartnup at Liverpool are 
a worthy continuation of the labours* of Flamstead, 
Bradley, and Airy. While the Greenwich Observatory 
has caused a great improvement in the general standard 
of the chronometers bought for the use of the Govern¬ 
ment vessels, Mr. Hartnup has sought to effect a similar 
reform for the mercantile marine. He has insisted on 
the vital importance to ship-masters, as well as to owners 
and insurance companies, of the careful determination of 
the rates of their chronometers as affected by tempera¬ 
ture The makers of these instalments and the astro¬ 
nomers who use them carefully have always known that 
which captains of vessels have been very slow to profit 
by —t e that the chronometers are, when made, so 
adjusted that they keep perfect time at two temperatures, 
such as 55° and 85“ F, while between these limits they 
gain, and beyond them they lose, on the true time. It is 
rare that this variation in the chronometer rate can be 
safely overlooked by a careful navigator, though it is 
frequently done by those whose vessels do not carry a 
precious burden of 1,000 or 3,000 souls. The only 
excuse foi this neglect is the positive assurance of the 
maker that the chronometer is perfectly reliable—an 
assurance that is often fortified by very deceitful figures 
The difficulty and expense of a searching investigation 
into the errors to which every chronometer is liable 
have long been supposed by the trade to stand in the 
way of the introdui tion of such chronometers only as 
were of approved reliability In order to obviate the 
difficulty as far as possible, the Liverpool Observatory 
has been constructed by Mr. Hartnup specially for the 
purpose of studying the rates of the chronometers that 
may be sent thither by captains sailing from that port 
The expense of the examination given to such chrono¬ 
meters is comparatively trifling , and the number of 
chronometets submitted to him has annually increased, 
until by icason of the recent regulations at that port the 
number of examinations has amounted to between 1,000 
and 2,000 annually, the same instruments having been 
repeatedly submitted to him The process pursued by 
Mr. Hartnup cons sts m exposing each chronometer for 
a week to a umfoim temperatme of 55", and determining 
its rate each day , it is then for another week exposed to 
a temperature of 70*, and then to one of 85°, the next 
week it is letumed to the tempetature of 70°, and the 
last or fifth week it is exposed to the temperature of 55°, 
as at first By means of general laws regulating the 
rates of chronometers it is now possible to determine 
what the rate will be at other temperatures than the three 
above mentioned, and knowing these, the navigator is 
able to apply the proper correction 10 his time-keeper 
so exactly that he neea never mistake his position upon 
the ocean 

The records of the Liverpool Observatory for the past 
year show —1 That the rates of about 10 pei cent of 
the chronometers tested (those of the mercantile marine 
very generally liaie the ordinary compensation balance) 
are so irregular as to render the instruments entnely unfit 
for nautical purposes 2 The error of adjustment for 
temperature of the remaining 90 per cent is often so 
erroneous as to produce a change of daily rate of many 
seconds, when the temperature varies but little from either 
of the two standard points of 55’ and 85°, or thereabouts. 

3 That the best made and most carefully adjusted in¬ 
struments gain, on the average, daily six tenths of a 
second more at a temperature of 70" than at 55° or 85°. 

4 That those that have the same rate at 55” and 70”, or 
at 70° and 83°, lose when exposed to temperatures beyond 
these limits at the rate of 1 '5 seconds daily for a change 
of 15° in temperature 5 1 hat when the connection be¬ 
tween temperature and daily 1 ate has been well deter¬ 
mined, it will remain constant tn good mstiuments for a 
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long time, which need in general to be examined only 
once in one, two, or three years. 

The vital importance of this subject to the interests of 
safe, speedy navigation, will be impressed upon everyone 
by the disaster that befell the Atlantic, consequent upon 
being some twenty miles (or ninety seconds of time) out 
in her reckoning. 


NOTES 

Last Thursday the gentlemen already named by us were 
elected Fellows of the Royal Society 

Tint Baly Medal for physiological research has been awarded 
to Dr. Sharpcy. 

A fORTlON of the collection made by the naturalist 1)’Al¬ 
bertis 111 New Guinea, and referred to in our Notes last week, 
has already arrived m Kngland, and at the meeting of the Zoo¬ 
logical Society, on Tuesday, June 17, Mr Sclater, F R S , 
announced that among other valuable species, it contained both 
male and female specimens of a previously unknown Bird of 
Paradise of the lipimachine division, with a peculiarly long and 
curved beak, which he proposed to name Drepanephorus albeilm, 
after Us discoverer, 

A T'Rojfct has been set on foot by Colonel Grant, so well 
known from his African travels, to form a loan exhibition of 
skulls and horns of hollow-horned animals, in order that by 
observation and compai ison of a large number of characteristic 
specimens, facts may be obtained regaiding the form, sexual 
characters, and locality of each particular species It is proposed 
to have as many as from twenty to filty specimens of each species, 
so as to be able to form groups representing every stage in the 
life of each, as also to show the varieties of species in different 
localities When from three to five thousand specimens of the 
one hundred and fifty existing species has been promised, means 
will hi taken to secure the most suitable place tn London for 
their exhibition, 

Arranoemen rs have been made, under the sanction of Di 
Whewell’s friends and executors, for the publication of a life of 
the late Master of 1 unity, with selections fiom his concspond 
dence and remains The literary and scientific remains and cor¬ 
respondence will be edited by Mr. Todhunter, Lecturer, and 
ormeily Fellow of St John’s College, Cambridge l'he account 
of Dr Whewell’i college and university career will be wntten 
by Mi. W G Clark, Senior bellow of Trinity College, Cam¬ 
bridge Some of the most distinguished of Dr Whewells 
friends, to whom application has been pnvatcly made, have 
kindly placed their papers at the disposal of the editors, and ex 
pressed their approbation of the pioposed work The editors 
now ask in a more public manner for die loan of letters or other 
materials which will assist them in their labours Mr J I 
Hammond, Fellow of Trinity, a3 the surviving executor under 
Dr Whewell’s will, has undertaken to receive, on behalf of the 
editor^, any documents that may be intrusted to them, all of 
which will be catalogued and carefully preserved, and returned 
within such limits of time as may be prescribed. 

A CONFERENCE took place on Saturday, in promotion of a 
project to which we have already alluded as the “Trades 
Guild of Learning,” for extending the advantages of university 
education to the working and middle classes of this country 
It is proposed that local organisations shall be formed in various 
towns, and put into communication with a central gpild, for the 
purpose of defraying the cost of the attendance of duly authorised 
lecturers sent from the Universities of Oxford and Cambridge, to j 
conduct classes and deliver lectures on subjects, such, for example, 
as Political Economy, English Literature, Force and Motion, J 


Astronomy, Physical Geography, &c Technical education is 
to form a leading department of the scheme, anil it appears that 
Nottingham, Derby, and Leicester have already made arrange¬ 
ments and fixed dates for receiving the leciuica, and that the 
authorities of both Universities, but that of Cambridge especially, 
have given cordial encouragement to the idea Saturday’s 
conference was very fairly attended by representative working 
men in the capacity of delegates from societies more or lc,s nume¬ 
rous and powerful, and the whole day from eleven in the 
morning until seven in the evening was occupied in the discussion 
of the project. Mr. Samuel Morley, M P„ presided for the 
hrst few hours, and was succeeded in thechatr by Mr Mundella, 
M P With them were the Rev II Solly, Mr James Stuart, 
M A , Hon. Sec to the Syndicate, who is actively engaged m 
furthering the scheme in connection with the Universities, Mr 
Webster, Q.C , and other gentlemen, and a few ladies It was 
agreed that women should not be excluded from the advantages 
of the guild 

ON June 7 a meeting was held of the Druitt Testimonial Com¬ 
mittee, at which it was reported that a handsome silver cup, 
along with 1215/, was to be presented to Dr Druitt, who is 
still in India 

Tm subscribers to the Children’s Hospital, Bristol, have re¬ 
solved to admit female practitioners to the medical staff of ttie 
hospital 

The following, in alphabetical order, have passed first-class 
111 Natural Science at St John's College, Cambridge —Clough, 
Jukes-Browne, Koch, Marshall, hollas Of the above, Marshall 
lus been elected to a Foundation Scholarship, Clough, Jukes- 
brrwne, Koch, hollas (scholar 1872) have been awarded ex¬ 
hibitions 

In the last issued Pait of the Ih> Js oj Em opt, which has 
just appeared, the name of Mr Sharpe is no longer associated 
with that of Mi. Dresser as co-editor The former of these 
two gentlemen has been compelled, on account of his many 
duties at the British Museum, to retire from his connection with 
the work which he was so instrumental in uigamsing, and Mr 
Dresser is now sole editor The Viscount Walden, F RS , 
President of the Zoological Society, has relieved him of part of 
lus considerable task, by undertaking to write most of the syno¬ 
nyms of the future parts, which will be sufficient guarantee for 
its accuracy and exhaustivt ness 

The concluding Part of Dr. VV L Buller’s Birds of .Vew 
Zealand has just been issued The genus Apteryx, the last dis¬ 
cussed, and most interesting in the avifauna of these islands, is 
divided into four species at least, ol which A haasti closely 
resembles A mventi, except in si/c, being considerably larger 
1 lie author also considers that the evidence, as far as it goes, is 
m favour of A haasti differing from A maxima of M Jules 
Verreaux, which he thinks represents another species as large as 
.1 full-grown turkey. The Introduction contains several in¬ 
teresting supplementary notes , further facts arc given in favour 
of the Quail Hawk ( literal idea name Zralandia ) being distinct 
from the Sparrow Hawk (7/ bruunea) , the validity ot Platy- 
itrcus alpmu., as a species, is established , the lluia bird (//<*•- 
nilocha aeutirosti is) is placed among the Starlings, close to 
Creadion instead of with the UpupiJit, and iriboiiy.x mot tun 
is included in the New Zealand fauna. There are seven excel¬ 
lent plates, and a supplementary senes is promised 

The recent changes which took place in French policy have 
deprived science of an active and able leader m M Jules 
Simon, who was sparing no trouble to promote new inquiries and 
restore French science to it* pristine activity, Hu imme- 
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diate auccessor hat had no lime to make any show of 
hit intentions. M. Batbie seems to feel inclined to ac¬ 
cept the inheritance of M. Jules Simon, at far as it relates 
to the Faeultls (the equivalent of the several English 
Universities) It is supposed on good grounds that all the 
schemes of M Jules Simon for budding a new Faculte of Sciences 
on the back part of the Luxembourg will not be interfered with 
by the sudden presidential change. It remains to be ascertained 
what will be the working of the new system on the courses of 
lectures delivered by unofficial men of science 

M. Leverrier hat entered on his new office of Director of 
the French National Ohservatory The Observatory Board 
has decided on his formal proposition that they shall co-operate 
with the Bureau dcs Longitudes for taking a new measure of 
the French arc from Dunkerque to Oran vul Spam. Com¬ 
mander Perrier will be the chief geodesist for that most im¬ 
portant survey 

M Wot f has taken a aeries of magnificent photographs with 
Leon Foucault's siderostat during the last partial eclipse He was 
then testing the photographic process which he intends using 
in Japan on the next Transit of Venus The Japan Embassy 
was present at the operations and exhibited a great deal of 
truly scientific cunosdy. 

M. Thiers is now busy studying geology for the purpose of 
writing an essay on the destiny of mankind. He will take an 
anti-Darwinian view of the question M Daubree is his teacher 
for geology. lie was taught in astronomy ten years ago by M. 
Leverner, and in Natural Philosophy by M Mascart, lec- 
urer at the College de I ranee. 

* M. Bartheismy Saint-Hit AtRE has already resumed his 
work of translating Aristotle and commenting upon It The 
volumes now m hand relate to scientific subjects. 

Messrs. Macmillan dc Co. will shortly publish the 
“ Elements of Embryology,” by Michael Foster, F R.S , Pre¬ 
lector in Physiology at Trinity Coll. Cambridge, and F. M Bal¬ 
four, Scholar of Trinity College, Cambridge. 

TlIE French Academy has named a commission to prepare a 
list of candidates for the place of Foreign Associate, vacant by 
the death of Baron Liebig The commission is composed of 
MM. de Quatrefages, Ltouvtlle, Moria, Becquercl, Dumas, 
Cbevreul, and Milne Edwards. 

Turin possesses an Industrial Museum, which, though it has 
been established only a few years, ti, according to L'lnshtut, one 
of the most complete m Europe, second only to the Conserva¬ 
toire des Arts et Matters de Paris The value of this establish¬ 
ment has just been increased by the publication of a monthly 
periodical entitled Annals of the Italian Industrial Museum, 
The Director of the Museum » M. Codazia, and the Con- 
a-rvator, Mr W. T Jervis. 

M. Paul Broca contributes to the Revue Scitnltjique an 
account of some researches he made about twelve years ago for 
the purpose of ascertaining the influence of education on the 
development of the brain. He took as his subject 10 atten¬ 
dants and 18 pupils of the hospital of Blc?tre, the average age 
of the former being 39 J years, and the average height I '643 
metre; the average age of the latter 26) years, and the average 
height 1 689 metre. Notwithstanding the great advantage 
of the former m the matter of age—for it has been ascertained 
that the mean weight of the brain increases up to 40 years—the 
measurements made by M. Broca were very considerably in 
favour of the pupils, who had undergone a long training before ■ 
being admitted to the hospital, and tome of whom have since 
had a distinguished career. We can only hew give the differences 


between the various measurements of the two groups of heads, the 
+ denoting the excess (in millimetres) in favour of the hospital 
pupils. Antero-postenor diameter—Maximum + 4 89, intal + 

S 87 , transverse diameter + 291 , cephalic cephalometric index 
- 55, imo-frontal curve—total + 9'90, anterior part + 9'2S, poste¬ 
rior part + 065 honxontal curve—total + 1606, anterior part 
+ 1090, posterior part + J'l6; transverse curve—bi-auncular 
+ 1390, supra-auricular 11 70 M Broca thinks that the 
results of the measurements prove, in the first place, that mental 
culture and intellectual work increase the volume of the brain, 
and in the second place that the increase takes place principally 
tn the frontal lobes, which are the seat of the highest faculties of 
intelligence Very important conclusions in favour of the spread 
of the higher education may be drawn from these statistics. 

We are glad to see, from a pamphlet by Mr. Ellery 
(just elected F.R.S ), “Notes on the Climate of Victoria,” 
that a lieginning has been made to put into shape the multitude 
of statistics which have already been accumulated as to the 
climate of that country. With regard to the rainfall, wc quote 
the following paragraph —By selecting Melbourne as the 
locality in which the most extended series of observations have 
been obtained, we remark that in the years 1848, 1849, and in 
1863, the rainfall was far above the average , in 1864, 1865, 
1866, and 1870 it fell below the average, especially 1865, when 
it only reached 15 9 inches In 1848 and 1849 extensive and 
destructive floods occurred, and again in 1863 ; tn 1865 and 
1866 the country suffered from a severe drought, and the year 
1851, following the heavy rains of 1849, was also a dry one, 
although the amount of rainfall, if ever observed, cannot yet be 
ascertained An opinion has often been expressed that there 1a 
a periodicity in the excessive rainfalls and droughts in Australia 
generally, but although the above results may give some slight 
grounds for this supposition, a far greater number of years’ 
observations will be necessary from which to deduce any law of 
this kind. 

Tiif United States Signal Corps has recently extended its 
senes of observations in the form of a daily record of the surface 
and bottom temperature of the rivers and harbours upon which 
the several stations are situated. Tins, while of much interest 
in a meteorological point of view, is also or practical importance 
in connection with the subject of introducing useful food fishes 
into the nvers and lakes of the United States, as lately provided 
for by Congressional enactment. It is well known that the 
possibility of introducing salmon into any given stream will 
depend upon the relationship of its temperature during the 
summer and autumn to the particular species; some kind*, as 
the true salmon of the North Atlantic (Salmo salas), lequmug a 
summer minimum of at least sixty to sixty-five degree*, while 
others will bear a higher temperature 

An institution has been founded in Vienna by M Anton M. 
Pallac, which he calls a Rudolfinum, or Students’ Home—a 
college of technical science for students of any nationality. It 
is now announced that this gentleman has arranged with the 
officers of the Rudolfinum to furnish free lodgings m that 
budding to three hundred professors and teachers, of all nations 
and countries, who intend visiting the exhibition of 1873. The 
offer is made for the months of July, August, and September, 
and applies alike to the professors of royal academies and the, 
teachers of any kind of public schools Early application is to' 
be made, giving in each instance the name, address, and teaching 
position of the applicant, locality of school or institution in 
which he is engaged, with the date and length of time of his 
desired occupancy of these free lodgings The application is to 
be addressed to the administration of the Rudolfinum, 4, Moier- 
hofgrasse, Vienna. 

The principal paper in the last number (Voi. ii. No. 4) of the 
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“ Proceeding* of the Bath Natural History Society,” is a long 
address by the president, the Rer. Leonard Blomefield, F L.S., 
P.G S , on "Local Biology,” containing many valuable hints 
as to the objects which members of such societies ought to have in 
view, illustrated by many interesting facts and recent observa¬ 
tions In natural history. He shows how valuable the field work 
of local scientific societies might be made when intelligently and 
judiciously conducted, not only in collecting facts as to local 
biology, but in helping to solve many of the most important 
problems which are at present occupying the attention of biolo¬ 
gists. The mam qualification for efficient work of this kind is 
an intelligent and sharp look-out Mr Blomefield concludes his 
paper by some remarks on the faunas of Bath and Somerset. 
We are glad to see the address has been printed separately, and 
we would recommend it to the attention of all local scientific 
societies The two other scientific papers in this number are on 
"Devonian Fossils from the Sandstones on the N.E of the 
Quantocks,” by the Rev. H. H. Win wood, KGS, and “The 
Geographical Position of the Carboniferous Formation in Somer¬ 
setshire, with Notes on possible Coal Areas in adjoining Dis¬ 
tricts in the South of England,” by J McMurtne, FG.S , the 
latter illustrated by a well-constructed map 

We have received a wonderfully cheap pennyworth in the 
shape of a “Descriptive Guide to the Fossil Collection” of the 
Museum of the Leeds Philosophical and Literary Society The 
pamphlet is interestingly written and well arranged, and eon- 
tains a long and valuable list of useful books of reference on 
Palaeontology 

The Third Annual Report of the Devon and Exeter Albert 
Memonal Museum, Schools of Science and Art, and Fite 
Library, is altogether a very satisfactory one. Great facilities 
are offered for scientific study and laboratory practice, and these 
appear to be largely taken advantage of. The number of indi¬ 
vidual students during the current session is 89, and the subjects at 
present taught in the school are Mathematics, Theoretical Mecha¬ 
nics, Physical Geography, Ge >logy, Acoustics, Light and Heat, 
Vegetable Anatomy Ind Physiology, Systematic and Economic 
Botany, Magnetism and Electricity, and Inorganic Chemistry 
with laboratory practice. According to the library statistics, a 
very large mcrease during the past year has taken place in the 
number of scientific books sought for, both in the consulting 
and lending libraries 

The following is the ephemeri* of Tempel’s Comet for the 
days namedas, calculated by Mr.Hind for Greenwich midnight — 



The additions to the Zoological Society’s Gardens during the 
past week include a black Iguana (Metopocero' cornutus) from 
San Domingo, presented by Mr. John Dutton; two golden 
Tench ( Ttnca vulgans), presented by Lord Herbrand Russell, 
two black Kites (Milvus migrant), presented by Mr. H. F. 
Blissett; two starred Tortoises ( Ttstudo tttilala) from India, 
presented by Capt. C. S. Sturt; a smooth-headed Capuchm 
(Cihut ntonachus) from Brazil, presented by Mr J. A. Horsford; 
a Rhesus Monkey ( Macacos erythraeus) from India, presented 
by Mr. G, Cork ; an Entellus Monkey ( Semnopsthecus entellut) 
from India; four Sturgeon (Acctpenser stuno) ; two American 
Rice-birds {Doitchanyx oryteoora) ; five horned Lizards (Phryno- 
soma cornutum) from Texas, purchased , a Lion (Fdis'lco) from 
Africa; a Collared Mangabey (Cercocebus coda ns), a Diana 
Monkey ( Cercepithecus diana), and a Moustache , Monkey 
(C. cephus) from W. Africa, on approval. 1 


SCIENTIFIC SERIALS 

Th* Journal of Botany for May commences with a critical 
investigation, illustrated by a plate, by the editor, of the very 
common but badly understood Dock, Rumex obtusijolms, which 
is followed by two papers on the distribution ol plants, Addi¬ 
tions to the British lichen flora, by Rev M Crombie, and 
Additions to the flora of Berkshire, by James Britten In Ibis 
number is also the very useful annual list of the new species of 
phanerogamous plants described in periodicals published in Great 
Britain during the year 1872. The plate which now accompanies 
every number is a great addition to the value of this magazine 

In the June number the illustrated article is by Mr W I’. 
Iliein, on Physotruhia , a new genus of Umbelliferous plants 
from Angola, from the Welwitschian collection Mr F, 
Townsend contributes a paper on a much controverted subject 
some points relating to the morphology of Cat ex and other 
Monocotyledons. The short notes and queries are, as usual, not 
the least interesting portion of these two numbers 

Poggendorjjfs Annalen der Phystk und Chcmit , Supplement 
vol. vi, part. I. This number contains the first instalment of a 
series of researches on the volume constitution of solid sub- 
stances; a lengthy paper in three parts, the first being intro¬ 
ductory and theoretical, the second describing methods, and the 
third detailing results in the case of chlorides, bromides, and 
iodides.—Prof. Schwcdoffof Odessa follows with an interesting 
paper, in which he establishes a correspondence between the 
propagation of electrical currents in thin conducting insulated 
plates and that of light rays in transparent media A “ray of 
electricity ” ts represented by the line drawn from a pole to any 
given point of the body, and means simply the direction in 
which electrical "masses" (in the plate) are attracted to the 
pole or- repelled from it He shows that the intensity of such 
rays is inverxionally proportional to distance from the pole ; that 
they are reflected (it may be oftener than once), from the edges, 
the angles of reflection and incidence being equal; that they do 
not lose Intensity by reflection, nor suffer change of sign His 
theory and mode of experiment are illustrated by figures.—An 
article by Dr. Heinrich Schneebeli on bar-magnetism, contains 
a full and thorough investigation of magnetic moment in per¬ 
manent bar-magnets, and more especially of the position of the 
magnetic pole ; this is determined by two different methods which 
do not suppose a knowledge of the law of distribution of the 
magnetic fluid, and the results (closely agreeing), are applied m 
correction of the tangent galvanometer.—Carl Pape contributes 
a determination of the optical constants of blue vitriol, and 
Alexander Muller the first part of studies on chloride of iron 
solutions without change of aggregate state.—Among the ex¬ 
tracted matter may be noted an article by Kohlrausch on the 
reduction of the Siemens unit of galvanic resistance to absolute 
measure, and one by Edlund on the nature of electricity, which 
has already appeared in English form. 

The Monthly Microscopical Journal commences with an 
article by Dr R. L Maddox on an Entozoon with ova, found 
encysted in the muscles of a sheep, which he calls Cystucrcus 
napanens. Then comes a very valuable paper on the de¬ 
velopment of the face in the sturgeon, by Mr. Parker, F.R.S., 
which, if followed by the description of a few more type-forms, 
will render the development of that complicated portion of the 
body, the head, one of the most easily understood sections of 
the vertebrate body. Mr. Joseph Needham gives a concise 
risumt of the methods employed for cutting sections of animal 
tissues for microscopical examination, in which he strongly ad¬ 
vocates the method of freezing as “ the simplest and most elegant 
mode ” of obtaining sections of yielding tissues. Assistant- 
Surgeon Woodward describes how that a ^th objective, sent to 
him by Mr. Tolies to test, gave a balsam angle of less than 80°, 
whilst a second, a ith of peculiar construction, having four com¬ 
binations instead of three, gave the high angle of more than too’ 
when fully closed, and so exceeding the extreme limit assigned 
as attainable by Mr. Wenham. Mr. H. Davis gives further facts 
in support of the originality of his theory respecting the survival 
of Rotifers after desiccation. 
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The observations m this paper are a continuation of those 
referred to m the previous communication bearing the same title. 
They deal (t) with the spectrum of chemical compounds, and 
(3) with the spectra of mechanical mixtures 

I, Chemical Compounds 

Several series of Salts were observed , these series may be 
divided into two —1st, those in which theatomic weights varied 
in each senes, 2nd, those in which the associated elements 
varied in each senes The following salts were mapped •— 

Pb P„ Pb Cl Jt Pb Br„ Pb I,, Sr F„ Sr Cl„ Sr Br„ 
Sr T, , Bi P s , Ha Cl„ 11a Br„, Ba I,, Mg F„ Mg Cl„ Mg Br„ 
Mg 1„ , Na K, Na Cl, Na Br, Na I 

The conditions of the experiments are described, the same alu¬ 
minium cups, described in the first paper, were used, and the 
poles were arranged m such a manner tnat they could at will be 
surrounded with any gas or vapour Hydrogen was used In 
some of these experiments, it was purified in the usual manner 
by drying, and freeing from traces of sulphuretted hydrogen, it 
was then passed over dean cut pieces of sodium, and admitted 
to the poles. An induction-spark from 5 one-pmt Grovd Cells 
was used, the circuit hi mg without the Leyden jar 
The lead compounds behaved (in air) as follows — 

1 he fluoride gave the eleven longest lines of the metal, but 
four were very faint. 

The chloride gave nine lines j one of these Is very short 
The bromide gave six lines, but one is a mere dot on the pole 
The iodide gave four lines distinctly and two as dots, one of 
which is scarcely visible 

It is pointed out that the decrease in length and number of 
lines follows the increase in the atomic weight of the non-me- 
tallic element, the lines dying out in the order of their length. 

Barium was next experimented on, the same series of salts 
being used. A marked departure from the results obtained in 
the case of the lead compounds was observed especially m 
the case of the fluoride, its spectrum being much the simplest; 
in fact it consisted of only four lines Strontium behaved like 
barium, and so did magnesium fluoride. '1 Ins anomalous be¬ 
haviour was found to be most probably due to the exceedingly 
refractory nature of these fluorides, all of them being quite in¬ 
fusible, and non-volatile in any spaik that was used 
Sodic fluoride, sodic chloride, sodic bromide, and sodtc iodide 
exhibited a behaviour exactly the reverse of that of lead, t e the 
iodide showed most of the metallic spectrum. 

The difference between flame spectra and those produced by 
a weak electric discharge are then discussed Beads of the 
chlorides, &c , were heated in a liiinsen-gas flame, Bil a gave a 
“structure’ 1 spectrum (since proved to bedue tothe oxide) and the 
line 5534 5, by very tar the longest metallic line of barium; the 
bead fused 1 tie bromide behaved like the iodide, and so did the 
chloride, except that Us spectrum was more brilliant Banc fluoride 
gave scarcely a trace of aspectrum, the oxide structure being scarcely 
visible, and 5534 5 veiy faint indeed the strontium salts follow 
those of barium, 4607 5, the longest strontium line appearing in 
conjunction with an oxide spectrum. The strontic fluoride, 
however, refused to give any spectrum whatever These results 
are compared with those obtained wuh the weak spark, and it 
is shown that the difference is one of degree , c g banc bromide 
gives 25 lines in the spark , these are the longest lines. In the 
flame it gives but one line; but this is the longest of all the 
banum lines, and indeed very tar exceeds all the others in 
length When the flame-spectra are compared with those pro¬ 
duced by the low tension spark, the spectra of the metals in the 
combination are in the loruier case invanably moie simple than 
in the latter, so that only the vety longest line or lines are left 
Some experiments made by Mr K, J Fnswell to determine 
the cause 01 the similarity of the spectra o( the various salts of 
the same metal observed in air are then given, the conclusion 
being that the spectrum observed is really that of the oxide. 

Kirchhotf and Bunsen’s, Mitscberlich’s, and Clifton and 
Roscoe’s prior conclusions on the points investigated are stated 
at length; and it is shown that the observations recorded, taken 
in conjunction with the determination of the loog and short lines 
of metallic vapours, arc m favour of the views advanced by 
Musdierlich, Chiton, and Roscoe For while the spectra of 
the iodides, bromides, See. of any element in air are the same as 
stated by Kirchhoff and Bunsen, the fact that this is not the 
specira of tbe metal is established by the other fact, that only 
the very longest hues of the metal are present, increased dissociation 
bringing in the other metallic lutes tn order of their length. 


The spectra have been mapped with the salt In hydrogen ; 
here the spectra are different, as stated by Mitscherhch, and the 
metallic lutes are t epresentnl according lo the volatility of the com • 
pound, onry thi very longest lines being visible m the case of the 
least volatile one 

1 he following are the conclusions arrived at — 

1 A compound body lias as definite a spectrum as a simple 
one , but while the spectrum of the latter consists of lines, the 
number and thickness of some of which increase with molecular 
approach, the spectrum of a compound consists in the mam of 
channelled spaces and bands which increase in like manner In 
short, the molecules of a simple body and of a compound one 
are affected in the same manner by their approach or recess, in 
so far as their spectra are concerned , m other words, both spectra 
have then long and short Inns, the lines in the spectrum of the ’ 
element being represented by bands or channelled lines tn the 
spectrum of the compound , an 1 in each case the greatest sim¬ 
plicity of the spectrum depends upon the greatest separation of 
molecules, and the greatest complexity (a continuous spectrum) 
upon their nearest approaeh 

2 The heat required to act upon a compound, so as to render 
its spectrum visible, dissociates the compound according to its 
volatility , tbe number of true metallic line^which thus appear 
is a measure of the dissociation, and doubtless as the metal lines 
increase in number the compound binds thm out 

Mitscheihch’s obvervatums, that the me’allo’ds show the same 
structural spectra as the compound bodies is then referred to, 
and the question is asked whether the molecules of a metalloid 
do not in structuie lie between those of elements on the one 
hand and compounds on the other 
1 liese considerations are applied to solar and stellar spectra ; 
the general appearance of the solar spectrum shows that in all 
probability there are no compounds in the sun 
Secchi’s maps of a large number of stellar spectra are referred 
to as now indicating beyond all doubt the existence of compound 
vapours m the atmosphere of some stars , and it is suggested 
that the phenomena uf variable stars may be due to a delicate 
state of equilibrium tn the temperature of a stir which now pro¬ 
duces the great absorption of the compound and now that oi the 
elemental molecules 

The second part of the paper deals with the mechanical mix¬ 
tures Maps of the spectra of alloys of the following percentages 
are given — 

Sn and Cd percentages of Cd 10 o, 5 o, 1 o, 0 15 
I*b and Zn ,, ,, tin 10 o, 5 o, I o, o I 

Pb and Mg Mg 10 o, t o, 0 1, o 01 

It is (minted out that the lines die out in the order of their 
length as the percentage becomes less, the shortest lines disap¬ 
pearing first, and that although we have here the germs of a 
quantitative s pcctrum analysis, the method is a rough one only, 
but that furth er researches on a method which promises much 
greater accuracy are m progress 

The bearing of these results on our knowledge of the reversing 
layer of the sun’s atmospheres is then discussed 
Mathematical Society, June 12 —Di Hirst, Fits, 
president, m the chair—The following papers were read — 
“Some general theorems relating to Vibrations,’’Hon J W. 
Strutt, “Invariant conditions ol multiple concuirence of three 
conics,” Mr J J Walker; “On a new form of Biquatemion, 
being the ratio ol two systems of forces,’’Prof Clifford, “A further 
note on geodesic lines,” Prof. Cayley —A paper by Prof. Wol- 
stenholme, “The locus of the point of concourse of tangents to an 
epicycloid, inclined to each other at a constant angle,” was, m 
the author’s absence, taken as read — A conversation ensued on 
the subject of Prof Clifford’s paper, m which the president, Prof. 
Cayley, and Mr S Roberts took part 
Geological Society, May 28.—Prof Ramsay, F.R.S., 
vice president, in the chair The following communications 
were read —“The Glaciation of the northern part of the 
Lake-district,” by J. Clifton Ward, The author stated the 
leading questions to be settled by his investigation of the 
northern part of the Lake-distnct as follows —The fact of ihe 
glaciation of the district being granted, and of this he adduced 
abundant evidence, the questions that arose were whether the 
glaciating agent worked Irom north to south, whether it came 
from within or from without the district, aod finally, whether the 
agent was floating ice, a system of local glaciers, or an unbroken 
ice-cap. As the result of his investigation he maintained that 
there is no evidence that a great ice cap from the north ever 
swept over this district. Tbe ice-scratches trending along the 
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principal valleys, but sometimes crossing watersheds, indicate a 
great confluent glacier-sheet, at one time almost covering a 
great part of the distuct, the movement of which was determined 
by the principal water-shed of the Lake-district. In the part of 
the Lake-district under consideration the ice, during its increase, 
carried forward, from south to north, a great quantity of rocky 
material There are no signs m the district of the occurrence of 
mild periods during the epoch of primary glaciation, but the 
author thought that the climate had probably become moderate 
before the great submergence of the land commenced. The 
author noticed the effect of the submergence upon the results of 
previous glacial action, and maintained that when the land had 
sunk 800 or 900 ft there was a recurrence of cold, and boulders 
were transported by floal mg ice Until the submergence reached 
1,500 ft there was no direct communication between the northern 
and southern halves of the Lake-district except by the straits of 
Punmail Raise From the directions which would be tahm by 
the currents in the sea at this period, it would appear that 
boulders may then have been transported by floating ice in some 
of the same directions as they had previously been earned 
by glacier-ice The extreme of submergence appealed to have 
been about 2,000 ft The author further maintained that,on 
the re-elevation of the district there was a second laml-glaciation, 
affecting the higher valleys and clearing them of marine drift — 
“Alluvial and Lacustrine Deposits and Alluvial Records of the 
Upper Indus Basin,” by F redetic Drew The authoi said that 
he felt the necessity fora caicful classification of the phenomena 
of alluvial deposits, for the want of recognition of the different 
kinds was likely to lead to incorrect deductions; the classifica¬ 
tion he proposed was the following —I Loosetnd mtitenal, which 
consisted of disjointed rocks 01 loose angular stones, sometimes 
mixed up with mud, which had been separated and dixmte 
grated, but since that had remained imn/oviJ II Tallises, the 
substance of which bad fallen by its own weight, and not been 
transported by streams These were the groat heaps of angular 
matter that were luund at the foot of clitls, with a slope gene¬ 
rally of near 35’ A special form was the fan-talus, which 
occurred where the falling matter had cither originated from, or 
collected to, one spot, from which again it spread, and made a 
partial cone of the same slope as the ordinaiy Uluses III Allu¬ 
vial Fans — 1 hese were the fan-shaped extensions of alluvial or 
torrential matter that spread out from the mouths of gorges, 
where these debouched into a moie open valley They were in 
form cones of a low angle, commonly 5° or so, they bad accu¬ 
mulated by layer after layer on a cone-shaped surface, as shown 
by the radial sections exhibiting layers of a s'raight slope, and 
the chord sections showing curves, which were by the theory 
hyperbolas. Many complicated phenomena were produced by 
the denudation of these fans, and the production of secondary 
ones, some of which were illustrated by diagrams. IV. Allu¬ 
vium, which was defined as a deposit which sloped down the 
direction of the valley of the stream which had made it, and did 
not appreciably slope or curve over m a direction at right angles 
to that. With regard to the country in question, there was 
evidence of a succession of three states —1st, The cutting of 
the valleys. 2nd, The accumulation of alluvial matter 3rd, 
The cutting down of the streams through that alluvial matter 
Accumulation denotes an excess of supply of material from the 
rocks (by disintegration) over what can be earned away by the 
streams Denudation, or the cutting down of the streams through 
their alluvium (the lowering of their beds), denotes a deficiency 
of supply of material from the rocks as compared with the trans¬ 
porting power of the streams. Hence the author inferred that 
the penod of great accumulation of these alluvial deposits was 
one of great disintegration of rocks one of intense froat, in other 
words, it was the Glacial period, and that the denudation occurred 
when the cold lessened, and there came to be a smaller supply 
of disintegrated material The connection of various glacial 
phenomena with the alluvium, such as the one described above, 
was taken to corroborate the inference that the greater deposits 
were mode during the Glacial epoch 
Geologists' Association, June 6.—Mr. Robert Etheridge, 
F.R $., vice-president, in the chair -—“On Ammonite Zoue3 in 
the Upper Cnalk of Margate, Kent,” by Mr. F. A. Beawell 
The author described, and showed by sections, the exact po¬ 
sitions in the cliffs to the east and west of Margate, of fifteen 
large Ammonites, twelve of which lie between the Flagstaff and 
the Cllftonville Hotel, a space of about half a mile, and some 
of theta exceed three feet In diameter. All these twelve are in 
a bed closely approximating to an exact parallel with a faint line 


I of nodular flints which undulates over this part of the cliff and 
are at a constant distance of eight feet below that line. These 
facts indicate the following (1) The presence of an Ammonite 
zone, and of (2) a true sea floor (3) The parallebsm of this 
with the horizontal flints, and (4) that all the horizontal bands of 
flint must be assumed to have been aggregated before the chalk 
moved. Particulars were also given of three other beds of Am¬ 
monites, one to the west of Margate, another forty feet below 
that first mentioned, and a fourth at Pegwell Bay, at the top of 
the cliff near the landing-stage The first and second were con¬ 
jectured to be identical, and also the third and fourth. Specimens 
from the first and second beds were respectively identified by 
Mr Lthendge as A hptophyllus and A Lnumensis Similar 
beds elsewhere were referred to, but details could only be given 
of one. This is to be seen at low water near the Black Rock 
at Brighton A remarkable bed of continuous solid flint, 
three or four inches thick, occurs round and under the Isle 
of lhanet Between the Foreland and Pegwell Bay it is 
1*1 the upper part of the cliff, sinks below the shore at 
Pegu ell Bay and Kingsgate, rises again to the west at 
the luck of Maigate Harbour but disappears immediately, 
appeals again to the south, as pointed out by Mr Whitaker In 
Ins Geology of the London Basin, at Cap Point near Walmer, 
and again at Shepherd's Well Station, 10 miles inland, where it 
is surmounted by the soft almost flmtless chalk of Margate, and 
fmally it was known throughout the islind by the well diggers 
This positive testimony of coincident and uniform flint aggrega¬ 
tion oxer so large an area appeared to be an important fact in its 
beat mg on the origin of flint Mr Bedwell stated that be had 
found the ammonites entirely by trusting to .the zone of life 
theory insisted on by Mr Caleb F.vans in his paper on the Chalk 
(Geol Assoc 1870), and had failed to (ind them until he had 
selected the faint line of flints as a datum line and worked from 
that lie advised all young students of the chalk to examine a 
cliff in true horizons and not in a mere indiscriminate effort to 
make a large bag of specimens, to record carefully the exact 
chronological order of each fossil extracted by referring it to a 
datum line as suggested by Mr. Caleb Evans, to keep in mind 
the time which may have separated the life history of two fossil* 
though only distant a few feet from each other, and to try to 
correlate two sections ol chalk rather by the succession of zones 
of life m each cliff than by a mere comparison of indiscriminately 
collected fossils. The author in conclusion urged the impoitance 
of allowing Nature to teach her own independent lessons at the 
cliff side, of supplementing Nature by books rather than books 
by Nature, and pointed out how easy it was for those with little 
knowledge of details to be of service to science by simple obser¬ 
vation and following to its end one single thread and one only, 
and then laying the results before scientific men, leaving them to 
estimate the value of the information 


Royal Horticultural Society, June 4 —Scientific Com¬ 
mittee —A. Smee, F.R.S , in the chair—A fruit of inona re- 
tnulata was sent produced m the gardens of Sir Walter Tre¬ 
velyan at Wellington —A letters as read from Prof Westwood, 
stating that some grubs which hid been submitted to him as 
having completely destroyed some bulbs, proved to belong to 
Mera.lun claitpes, a very raie insect in England, and m this case 
piobably introduced —A Pelargonium of the variety Cleopatra 
was exhibited from the Chiswick Garden. It had produced 
trusses of flowers of its proper pink as well as others of its an¬ 
cestral scarlet,—I)r Gilbert made some remarks on the proposed 
use of chalk mixed with coal in furnaces for horticultural pur- 
poses. He said it was quite certain the chalk could not supply 
any heat, on the contrary, its conversion into lime Involved a 
considerable loss of heat in order to effect the change What 
1 the chalk did was to absorb the heat and radiate it out again, 
and pieces of broken fire brick would probably answer the pur- 
pose equally well. The mixture of these substances simply, so 
to speak, diluted the coal. —A fine specimen of fasciated aspara¬ 
gus was shown from Mr. Macmillan It has been produced two 
years running apparently from the same plant 

General Meeting.—Viscount Bury, M P , pre-ident, in the 
chair —The Rev, M. J. Berkeley stated that he had recently 
seen in Denbighshire nectarine trees, the flowers of which usually 
produced five carpets instead of one. He commented on the 
effects of the late frost on the potatoes at Chiswick Some were 
very much injured, while others had escaped altogether, and in 
some instance* of two *tems to one root, one had been killed 
back and the other not touched. 
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Philadelphia 

Academy of Natural Sciences, March 4.—Mr. Yaux, 
vice-president, in the chair —Mr. Thomas Meehan exhibited a 
flower of Bletia 'Janhervilha (Phams giandiftora of some 
authors), in which the dorsal sepal (or, as some authors contend, 
petal), had united with the column, and had been much retarded 
in its development accordingly He said that he had several 
dozen of flowers produced in this way this wmtei, all, however, 
confined to separate spikes from those which bore the perfect 
flowers It was usual to pass over these appearances as “ mon¬ 
strosities,” but in truth the whole Orchid structure was little less 
than a monstrosity He did not think as much had been made 
out of the changes of structure in orchids in the study of evolu¬ 
tion, as might be, m consequence of the impression that these 
abnormal forms, as they were termed, were monstrosities, or the 
results of cultivation. There had been already on record accounts 
of changes in wild orchids more remarkable than many much 
dwelt on by many modern writers on development He further 
remarked that, in examining closely the flowers of Bletia Tan- 
kervitha early in the morning, he found on the outside, at the 
base of the three exterior petals, a liquid exudation from a 
small gland It was highly probable that these glands were ru¬ 
dimentary spurs, and that, if the course of nutrition which sus¬ 
tained the cohering power of an orchid could in any way be 
diverted before the final direction of form, each of these outer 
petals might take on some of the Iabellate character with Us at¬ 
tendant spur, which gave such a peculiar appearance to so many 
orchidaceous plants 

-March 18 —'Ihe president, Pr Ruschenberger, in the chair. 
—“ On the Occurrence of an Extinct Hog in America ”—Prof. 
I.eidy exhibited the fragment of a lower jaw of a pig which Prof 
1 Iaydcn had picked up, together with many remains of extinct 
mammals, in the pliocene sands of the Niobrara River, Ne¬ 
braska The specimen lie viewed as of recent character, and not as 
a true indigenous fossil, Prof Leidy remarked that he had never 
seen any remains of the hog which he could confidently view as 
true American fossils —I’rof Cope stated that Pr. Hayden 
handed to him for determination some bones on a fragment of 
the Green River shale of the Focene of Wyoming. They indi¬ 
cated a species of Anourous lJatrachian, but as the individuals 
were not fully developed, he was not prepared to identify the 
genus. They constituted the first indication of this order in 
time , those previously known from Europe and India being all 
of Miocene age 

Paris 

Academy of Sciences, June 9.—M de Quatrefages, presi¬ 
dent, in the chair.—M Dupuy de I.ome presented to the 
Academy, in the name of the Minister of Manne, the first 
number of the “Memorial of Marine Artillery’ and its ap¬ 
pendix, “ The Artillery Remembrancer " These are published 
for the use of French naval officers, and contain an immense 
amount of information on the armament of foreign ships of war. 
Great space is devoted to English naval matters, and the Memo¬ 
rial is well worthy of the attention of our own naval authonties 
—The following papers were read —Researches on new propyl 
derivatives, No 2, by M. A Cahours The glucmutn, silicon, 
and boron compounds of propyl were described —On normal 
and abnormal speech, by M BouilUud.—On the intervention of 
atmosphetic nitrogen in the phenomena of vegetation, by 
M I 1 . P Deli cram. The author described some experi¬ 
ments which showed that, in the presence of ammonia, glu¬ 
cose absorbs nitrogen from the air —On the multiple causes 
which provoke the fall of lightning, by M. W. de Fonvielle.— 
On the theory of the spots and the dark nucleus of the son, by 
M. E. Vicaire The author replied to M Faye’s recent answer 
to him, he thinks that Respighi’s observations quoted by M. Faye 
tend to support his views rather than those of that astronomer, 
1 e, that the absence of the chromosphere over the spots is due 
to a cessation of the emission of the gases of which it Is com¬ 
posed, and not to their being swallowed up by a cyclone.— 
Researches m spectrum analysis in relation to the spectrum of 
the sun, by Mr. j. N. Lockyer. This was a letter to M. Dumas 
giving an account of the author’s late paper read before the 
Royal .Society.—An answer to M Raynauds late note on the 
resistance-maxima of magnetic coils, by M Th. du Moncel.— 
On the relation between electric and capillary phenomena, by 
M G Lippmann —On the boiling points and molecular volumes 
of the chlorinated isomers of the ethylic senes, by M. G Hmrichs 
—On ethylacetylene foimed by synthesis, and on its identity with 


crotonylene, by M L Prunier The author has synthesised this 
body by passing equal volumes of ethylene and acetylene through 
a porcelain tube heated to dull redness.—On the synthesis 
of phenyl-ally!, by M Chojnacki The author obtained this 
body by acting on a mixture of equal weights of benzine and 
Iodide, or bromide of ally], with Jth of its weight of powdered 
zinc —On the combinations of titanic chloride with the ethers, 
by M. llema^ay —On phenyl-cyanine, by Mr. T. L Phipson.— 
Note on M Mine’s paper on the pteparation of ammonic sul¬ 
phate from nitrogenous waste, by M. L’Hote —On the estima¬ 
tion of phosphoric acid in manures, coprohtes, and fossil phos¬ 
phates, by M. Ch Mene —Mineralogical note on the dibasic 
plumbic sulphate of l’Anege, by M E Jannettaz.—On the 
affinities of Etheoslomata (Agassiz), by M L Vaillant —Mag¬ 
netic observations, by M. Dianulla-Muller.—Spectroscopic re¬ 
searches on the fumerolles of the eruption of Vesuvius of April 
1872, and on the actual state of that volcano, by M L. Palmien 
This was a very short extract from a letter, the only points 
bring that thallium and boric acid arc found in the sublimates 
from these vents, and that since the eruption the mountain has 
exhibited a state of abnormal quietude. 


THURSDAY, Juki 19. 

Royal Society, at 8 30—On Ihe hos.il Mammals of Australia, fart IX 
Family Mirrupodidac Prof Oucn, C B—On the Nature and Physio¬ 
logical Action of the Poison of Naja Tnpudicans, and other Indian Veno¬ 
mous Snakes Dr hayrer and Dr Urunton —Researches in Circular 
Solar Spectra Applied to Test Residuary Aberration In Micron,opes and 
Tele-copes Dr Royston-Plgott —On the Structure and Development of 
the Skull m the Pig (sus urn/a) W h. Parker—Results of the Com¬ 
parisons of the Standards of Length-of England, Austria, ‘■pain, United 
Mates, Cape of Good Hops, &c Lieut -Col Clarke —On Comparative 
Vegetable Chromatology H C Sorby 

Society ok Antiquaries, at 8 30 —On Further Excavations at Silchelter 
Rev J O Joyce 

lalNNKAN SoCIKTY, at 8 

Chkmtcai boriETY, at 8 —On the Influence of Pressure upon Fermuita- 
tion Part II Horace Brown —Researches on the Action of the (. opper- 
hnc Couple on Organic Bodies, III , and on Normal and Iso-Propyl 
Iodides l)r J H Gladstone and A Inbe —On Cymenes from different 
sources optically considered Dr I H Gladstone —On the Action ol 
Bromine on Alizarine W H Perkin —On Home Decompositions and 
Oxidation Products of Morphiue and Codeine Derivatives F L Mayer 
and Dr C K A Wright —On the Decomposition of i ncalcic Phosphate 
1»y Water R Warrington —O i a new Tellurium Mineral, with Notes on 
a Systematic Mineralogical Nomenclature J B Hannay — Communica 


FRWAYs June 20 

Mrmcai Microscopical Society, at 8—Ihe Pathological Relations of 
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THURSDAY, JUNE 26, 1873 


THE ENDOWMENT OF RESEARCH 

I. 

T HERE are not wanting signs that ere long the whole 
question of the present condition of research m 
this country, and of its amelioration, will undergo a com¬ 
plete discussion. Those who are best acquainted with 
this condition, and the position occupied by England at 
the present moment m the Science of the world, will be 
the first to acknowledge the importance of general at¬ 
tention being directed to the subject 
When the matter comes to be considered by minds 
free from the trammels alike of tradition and of preju¬ 
dice, it will doubtless be found strange that such a funda¬ 
mental question should have waited so long before it 
should have asserted itself; on the other hand, it is 
perfectly clear that many who are even now considering 
it have utterly failed to grasp it as it will have to be 
grasped. 

This lack of clearness in the appreciation of the vast 
bearings of the question is quite pardonable, and is, 
doubtless, to a large extent, the natural consequence of 
the manner in which physical science has been added on 
to* the older knowledge. It would seem, however, that a 
mere statement of a few fundamental positions should 
clear the view. These positions, most fortunately, are 
rapidly asserting themselves 
First, we have the generally acknowledged fact that a 
nation’s progress depends upon its Science Science, in 
fact, is the engine which must be as ever active in peace 
as the cannon’s mouth is m war, and a nation may just as 
safely neglect one as the other 
This brings us to the second position Does Eng¬ 
land as a nation pay as much heed to the one as 
the other? or as much as other nations? To ask 
this question is to answer it. England as a nation 
does next to nothing for this peace armament, and 
on all hands it is acknowledged that the nation’s 
progress from this point of view is in great danger, 
because the decline of research tn England, not only 
relatively, but absolutely, is so decided, that it is already 
a matter of history. We have long ago in these pages 
referred to Dr. Frankland’s evidence on this point; he 
is the acknowledged head of chemical science in this 
country and should surely know j and other men who cul¬ 
tivate other sciences have expressed the same opinions 
with regard to them. 

To what then is this decline to be attributed ? The 
reply to this question brings us to the third point. 
There is absolutely no career for the student of Science, 
as such, in this country. True scientific research is 
absolutely unencouraged and unpaid. The original in¬ 
vestigator is of course the man here intended, not the 
man who turns Science into a means of livelihood, how¬ 
ever honourable, either as a teacher or a manufacturer. 
There can be no doubt that to this state of things our 
present condition is to be ascribed, and this jfoint is, 
according to us, the key of the whole position A glance 
at the condition of things in France and Germany wili 
strengthen our view. Why was Germany till lately the 
acknowledged leader in all matters connected with the 
No. 191 —Vol. vm. 


advancement of knowledge ? Because there were no 
such brilliant and highly paid careers open there as here 
to those who choose politics, the bench, the b3r, or 
commerce, in preference to Science. And what is happen¬ 
ing there at present ? a decline visible not alone to the 
far-sighted, because Germany is getting rich as England 
has long been rich. Why is France now endowing re¬ 
search on a large scale, and even proposing that the most 
successful students in her magnificent Polytechnic School 
should be allowed to advance Science as State servants ? 
Because in France there is a government instructed 
enough to acknowledge that a decline of investigation 
may bring evil to the State, and that it is the duty of the 
State to guard against this condition of things at all cost, 
this condition till lately, there as here, being that outside 
of the State servi ce, and outside of the professoriate, no 
means of existence arc provided for a student of Science , 
hence men of the most excellent promise are yearly 
lost to research, which undoubtedly also is the case 
with us. 

What course then docs it behove us to pursue in this 
country, m order that Science may take up its true 
position in our midst ? 

Here again opinion is rapidlv forming itself. It is 
obvious to all who have thought about the matter, that it 
ts absolutely indispensable that an employment, neces¬ 
sary for the public good, which is neglected to the 
State’s detriment because m itself it does not bring 
in a livelihood, should be artificially supported, and 
artificially supported at the public expense. It would be 
quite justifiable, both fiom an economical and also a 
political point of view, to provide for the needs of know¬ 
ledge out of the taxation of the country , because the tax- 
p i>er gets back his quid put quo for the taxes he pay s in 
the form of the amelioration of the conditions of living, 
as he gets it back in the form of security and good 
government. 

It will probably be a considerable time before 
this truth is brought home to the public mind so 
completely as to render possible any large grant of 
national income for this purpose , but there are not 
wanting indications that statesmen of all parties are 
awakening to its reality, which in point of fact has long 
been conceded in principle Still, such a source of 
support for Science to any very large extent must appear, 
even to the most sanguine, a thing of the future 

The area of knowledge will probably, in the future, 
increase beyond the means of any artificial support less 
than the national one , but perhaps it cannot be said that 
this state of things exists at present. 

What, then, are we to do in the mean time ? Have 
we no means which are at hand and immediately avail¬ 
able, which may suffice to support the present claims of 
knowledge, without drawing too extensively upon the 
long-suffering or the intelligence of the taxpayer? 

We have the means, if we will only employ them— 
nay more, some of them are now, for the most part, 
lying idle—of not only supplying all the needs of the 
physical and other sciences, but of supplying them 
magnificently. To mention no other sources of supply 
there is the Patent Fund, and the endowments of the 
colleges of the old Universities. 

As to the Patent Fund, it is not too much to say that a 
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large part has been derived from the application of the 
abstract truths of physical science to the requirements of 
ordinary life, and that therefore the needs of physical 
science would be properly provided for out of it. 

As to the College Endowments, whichever way we look 
at them, either as private bequests, as they are at length 
ceasing to be regarded, or as public funds, the conclusion 
is the same : their proper destination is the support of 
learning and Science. 

If we look upon them as private bequests, and interpret 
the wills of founders and benefactors on the usual (t-fir Is 
principle, we should be right in devoting to investigation 
of facts at first hand the funds which were left by the far- 
seeing men of the time of the revival of letters for the 
support of book-learning, which at that time occupied the 
place of modern Science That they so regarded the aim 
of these bequests is shown, amongst other things, very re¬ 
markably by the universal annexation to the enjoyment of 
them of the condition of residence within the Universities. 
When the whole, or the major part, of the materials of 
investigation was enshrined in libraries, to insist that a 
man should remain where libraries were was to insist that 
be should remain in his workshop. 

If on the other hand we are to regard these en¬ 
dowments as public funds, as is now generally 
agreed, is it right that such public funds should be 
consumed either in educating those who arc practically 
as well able to pay for their own education as those 
who now receive a similar one at, say London Uni¬ 
versity, an institution which is not aided by the State , or 
in supplying a life-maintenance to a considerable body of 
able young men, in return for passing a good examination 
at the outset of life ? 

It is well known that the ordinary Fellow of a college 
does not dream for a moment that he has any duties 
towards knowledge or Science. He regards the public 
money which he enjoys as a portion in a freehold estate, 
to enable him to tide over the uncertain years which come 
at the commencement of the ordinary professional career, 
the brilliant rewards of which we have shown to be the 
great cause of the decline of Science in this country, be¬ 
cause they enable the practical life to outbid in attractive¬ 
ness the laborious but most necessary pursuit of truth. 

CHAUVEAb'S ANATOMY OF DOMESTI¬ 
CATED ANIMALS 


so that it will be unnecessary to enter into a detailed 
criticism of it. it will therefore be our chief duty to 
consider the manner in which the translation has been 
performed. 

There are, however, one or two points to which we 
should like to draw attention in the work itself. First 
respecting the nomenclature of the lobes of the liver in 
the horse, Prof. Chauveau, as do most of the authors on 
the same subject, incorrectly calls the Caudate lobe the 
Spigelian. This error was clearly pointed out by Prof. 
Flower in his Hunterian Lectures last year, when he con¬ 
clusively proved that the free, ear-shaped lobe, which is 
situated to the right of the vena porta; in the horse, 
rhinoceros and tapir, is the caudate and not the spigelian 
lobe This last is represented by a long attached trans¬ 
verse ridge of hepatic tissue, situated further to the left. 
Again, it is not clear why the protometra is said to be 
incorrectly termed the uterus masculuhuus , for it is 
certainly not a gland in the ordinary sense of the word, 
and is as certainly the rudiment of the duct which deve- 
lopes into the uterus in the female. In the paragraph on 
the small horny plates, called “ chesnuts,” found on the 
lower third of the inner face of the forearm and at the 
upper extremity of the inner face of the metatarsal bone 
of the horse, the author remarks that “ In solipeds, the 
chesnut is the representative of the thumb ” That such 
is the case is, to say the least, extremely doubtful 
particularly in any member of the class Ungulata j a®* 1 
from the fact that m the rhinoceros and tapir the second 
digit is perfectly developed, these epidermic appendages 
would lie most probably larger in them than tn Horse, 
if they represented the pollex and hallux , however they 
are altogether absent That these horny plates in the 
fore-limb are situated above the carpus, is likewise not in 
harmony with their representing the thumbs 

Respecting the translation, which considering the size 
of the volume, must have been a very serious under¬ 
taking, the reader will, in the majority of cases, learn as 
correctly and as easily as from the original French. A 
perusal of several portions of the work seems to indicate 
that the translation has been performed by more than a 
single hand, for in some portions it is not so good 
as in others, and different words arc employed to ex¬ 
press the same one in the original If there is any 
fault to find, it is one which may be considered by some 
to be rather an advantage than not, namely, that the ren- 
\ denng is too literal A verbatim translation is in some 


The Comparative Anatomy of the Domesticated Animals 
By A. Chauveau. Translated and edited by G Flem¬ 
ming, Vet -Surg. R E (J. and A. Churchill.) 

OR a long time there has been a great want felt by 
veterinary surgeons of a first-class work on the 
anatomy of the hor»e and other domestic animals, to be 
to them as valuable and trustworthy a book of reference as 
Quain and Sharpey’s Anatomy is to the student of human 
anatomy. This feeling has induced Mr Flemming to 
undertake the very arduous and considerable task of 
translating from the French the generally esteemed 
“Traitd d’Anatomie Compaide des ammaux domes- 
tiques ” of M. Chauveau. Tht high position held by the 
Veterinary School of Lyons, and the great scientific repu¬ 
tation of its Professor, are sufficient guarantee for the 
excellence and accuracy of the original work before us, 


cases not capable of giving the full force oi the author’s 
meaning in scientific as well as in other subjects, each 
language having an idiomatic phraseology of its own. 
For instance, the’middle of the diaphragm may be cor¬ 
rectly termed in French “ 1c centre phi dmque,” but it is 
more than perplexing to comprehend at first sight what 
is meant by “the phrenic centre” The cavities of the, 
heart ties fioches) are not called “ pouches ” by English 
anatomists, and the colon is succulated (bossele), not 
‘ bosselated, ” this latter word is not to be found in 
some, peihaps not in any standard dictionaries. The 
stylo-glossus muscle does not “ respond ” (il repond ) but 
corresponds “ with the mylo-hyoid outwardly and the 
gemo-glossus inwardly.” The large colon of the horse is 
said to be fixed by adherence to the “cross of the 
caecum, ” we do not know what the cross of the caecum is, 
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bat the angle or bend ( erase) can be easily understood ; 
in other places this word is correctly translated. Several 
minor errors in which nouns are rendered as adjectives 
and sentences are incomplete, will be no doubt corrected 
in a second edition. 

Mr. Flemming has made some modifications m the 
general plan of the work, which will decidedly render it 
more useful to English readers The descriptions of the 
anatomy of the ruminants, as well as those of the cat, 
dog, and birds, arc in small type, so that it is not at all 
difficult, by omitting all but the large type, to study the 
bones, muscles, and nerves of the horse, without having 
to sift these out from the much larger mass of informa¬ 
tion respecting the other animals, as has to be done 
in the French edition. He has also added many notes, 
which in most cases bear on practical points in veterinary 
art; and he has omitted, wisely we think, the paragraphs 
of the original, which have reference to the dromedary 
and rabbit. Several of the unnecessary illustrations of 
human dissections, which can be found in many other 
works on the subject, have been omitted, and they have 
been replaced to advantage by others which further illus¬ 
trate that of the horse, and also the recent advances in 
our knowledge of the structure of the tissues of the animal 
body. 

Students of human anatomy are too apt to think that 
anthropotomy is the only subject of the kind which has 
been worked out thoroughly and in detail, but a glance 
at the book before us will soon remove that impression , 
and we are convinced that no one who has made any 
pi ogress in a medical education could more profitably 
employ an occasional spare hour, than by a perusal of 
parts of this translation by Mr Flemming of M. Chau- 
veau’s most excellent treatise 


RECENT ARITHMETICS 
Arithmetic in Theory ana Practice By J. Brook-Smith, 
M.A , LL B. (Macmillan, 1873 ) 

A Treatise on Arithmetic. By J Hamblin Smith, M.A. 

(University Press, Cambridge, 1872) 

Figures made easy. A First Arithmetic Book By Lewis 
Hensley, M.A (Clarendon Press Series, Oxford, 1872 ) 
Notes on Arithmetic and Algebra By the Rev S E. 
Williams, M.A. (Cambridge • J Hall and Son, 1872 ) 
OST persons engaged m tuition have often this 
critical question proposed to them, “ Whose 
arithmetic do you recommend >” and as almost every 
teacher of mathematics fancies he has something new or 
vaned to say on the subjects he has long taught, many 
rush into print, and thus submit their claims to considera¬ 
tion to a wider circle than that they have hitherto ad¬ 
dressed, “As many arithmetics as teachers of the 
science,” is perhaps as true a doctrine as that which 
applies to men and their opinions, certainly the writing 
of treatises on the subject has not of late years 
got into disfavour with the body referred to, and a 
Second edition of De Morgan’s Arithmetical Books, 
would show a considerable increase in number of authors 
if brought down to the present date. Every year sends 
forth a heap of candidates for the public favour. On the 
whole perhaps arithmetic has been very fairly treated; 
most of the treatises that have come under our own 


eyes have possessed something to recommend them. 
We have grouped together for our present considera¬ 
tion some of the most recent works on the science. 
Without doubt the first book on our list is entitled to the 
place of honour, it is, we think, the best work that has 
appeared for some years, the only work claiming to be 
ranked on the same high platform with it, being the 
“Arithmetic Theoretical and Practical,” by W. H 
Girdlestone, M A. (Rivingtons, 1870) the two have 
much in common. In this treatise the leading proposi¬ 
tions are discussed and reasoned out in a lucid and 
accurate manner , the fundamental principles are clearly 
stated, and there is a valuable collection of examination 
papers for the student to try his powers upon The 
writer is a disciple of De Morgan, to whom, as well as 
to other eminent writers on Arithmetic, he acknowledges 
his indebtedness The book is quite up to approved 
modern standards, as it gives contracted methods of 
work, and treats of the metric system, and of the 
application of per-ccntages It needs no further commen¬ 
dation, and after stating that it is a good pi actual work, 
we advise a student m want of a good treatise, to get 
this, and make it part and parcel of his mental furniture. 
The “ get-up ” of the book, its external dress, its inner 
garniture, is not merely neat but positively elegant, and 
possibly indicates the high interest the author takes in 
the subject upon which he has written so well 

Mr Hamblin Smith’s work calls for no special 
romment the ability with which the author has written 
on other subjects will doubtless induce many to purchase 
the book It is hard to write anything new on so 
hackneyed a theme, and there arc few who have been 
able to raise the treatment of it above the ordinary fair 
orthodox level We believe it to be a sound book, but it 
could have been dispensed with (especially with our first 
considered work in the field) except as it serves to fill up 
a niche in a connected series of text-books. The writer 
in this case also aims at teaching not so much rules 
as principles, and he rightly treats the so-called rule oj 
finer by the rational method now so generally adopted 
The book may be recommended as a school-book, and 
this is probably the object the writer had in view There 
is a copious collection of exunination papers, which 
occupies nearly one sixth of the whole work. 

The third work on our list is concerned with much 
lower ground than the two former , it is written for mere 
infants, so to speak, 111 the science—it is an A B C • the re¬ 
ceiving vessels are small and their capacity consequently 
for acquiring such new ideas as are presented to them 
at the outset of their inquiries also small , our author, 
with the ability only acquired by careful thought and 
experience, prepares right food, and not too much of that, 
for each lesson In forty lessons the pupil is carried from 
“ first notions of counting ” to “ division of fractions ” 
With careful oral teaching we believe the book to be 
well adapted for the end aimed at It is printed in the 
effective style of the “ Clarendon Press ” Series, and is 
further recommended by its cheapness. 

The "Notes” presuppose a general knowledge of the 
subject, and give for the most part no explanation of the 
rules The book is intended to act more as a “ refresher ” 
than as an “ instructor,” yet in the addition, multipli¬ 
cation, and division of recurring decimals, together with 
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the history of the calendar, the author has gone into a 
little more detail. To these “ Notes” have been subse¬ 
quently added some useful “ Notes on Algebra ” For the 
object aimed at the book is very fairly adapted. Some 
few further notes which will readily occur to the majority 
of teachers can be easily furnished to pupils using the 
“ Notes ” for insertion, in addition to the printed ones. 

We have not tested the accuracy of the solutions given 
in the works we have here examined. 


OUR BOOK SHELF 

Official Guide-book to the Brighton Aquarium. By W. 

Saville Kent, K L S , F 7. S. (Brighton, 1873, price 6 d.) 
The Brighton Aquarium is without doubt the largest 
and most extensive of the buildings which have been 
erected of late years for the exhibition of aquatic animals. 
It also possesses the advantages of being at the seaside, 
and at the same time conveniently placed for access to the 
multitude of sight-seers. Though a large sum of money 
was spent upon its construction, we have been informed 
that good dividends are paid to the shareholders, and it 
would seem that the institution shows every symptom of 
favourable progress. In our eyes the issue of the present 
guide-book 13 a very welcome proof that Science will not 
be entirely neglected in the endeavours to attain material 
prosperity Mr Saville Kent’s guide-book is drawn up 
with a strictly scientific method, but at the same time a 
large amount of popular information is given in it, and it 
is well adapted for the purpose for which it is intended. 

The higher vertebrata of the Brighton Aquarium are 
at present but few in number, consisting only of porpoises, 
representing the older Cetacea , and the common seal, ex¬ 
emplifying the marine section of the Carnivora, and it is 
not likely that the representatives of these orders will be 
much increased in number But the class of fishes is, on 
the other hand, very well represented, the Brighton In¬ 
stitution containing the best living series of these animals 
that has ever yet been brought together, and one that, as 
our weekly record of its progress shows, is continually 
increasing both in number and in variety Mr Kent’s 
guide-book furnishes the visitor with a shoit account of 
the principal facts that are known concerning the life- 
history of each of these fishes, and cannot fail to add 
greatly to the instruction to be derived from a visit to 
the Aquarium. After the fishes, which certainly form the 
leading feature m the Brighton establishment, and con¬ 
sequently the principal topic in the guide-book, Mr Kent 
turns to the Invertebrate division of the animal kingdom, 
and gives a general sketch of the five gioups into which 
it is now usually separated, and of their principal repre¬ 
sentatives in tne Aquarium This portion ol the guide¬ 
book, we think, requires further development, and will 
doubtless receive it in a future edition We also beg 
leave to suggest that a few illustrations in the way of 
woodcuts would be a valuable addition to the handbook, 
and would, moreover, be likely to assist very materially in 
extending its sale The only illustration in the edition 
now before us is the ground-plan of the building, given as 
a frontispiece to the work, and showing the ari aogements 
of the difierent tanks and ri oms. Figures of some of the 
more remarkable inhabitants of the tanks would, in our 
opinion, render Mr. Kent’s book more attractive to the 
general visitors, and more useful to the scientific student 
Chemistry for Schools. By C. Haughton Gill. With 

100 illustrations. Second edition (London Edward 

Stanford, 6 and 7, Charing Cross, 1873) 

Mk. Gill’s little manual is intended either for private 
study or for class-teaching, and has special reference to 
the requirements of those who have to learn the small 
modicum of chemistry required for the matriculation ex¬ 
amination of the University of London, He has indicated 


the chapters necessary for the latter by a t, an act which" 
we cannot at all approve. Surely, if even so light an 
examination as the one in question has to be undertaken 
m what may be to some a distasteful study, it is better to 
know too much than too little, and Mr. Gill’s little boak 
is not such a very dreadful treatise that one need be 
afraid of reading it through. If the examinations are to 
mean nothing more than the “getting up” of a set of 
special chapters written for the purpose, they had better 
by far be abandoned at once. With this exception we 
have little fault to find. Great care has been taken 111 
arranging and systematising the work, though this has been 
pushed rather far—the word “acid,” for instance, being 
almost banished. The great meat of the book is, how¬ 
ever, to be found in the very admirably-selected questions 
placed at the end of each chapter we feel sure that any¬ 
one conscientiously endeavouring to understand and work 
these out would learn more, and that more thoroughly, 
than he would by a vast amount of desultory reading and 
rambling through of larger works. We would say to any 
candidate for the London matriculation, “ Let him neglect 
Mr Gill’s advice about the marked chapters, and work 
conscientiously through the book.” 

Repot t of the Rugby School Natural History Society fit 
the Year 187c. (Rugby Billington, 1873 ) 

Wl arc sorry that the fiist words of this Report are 
words of complaint at the small number of real workers 
among the numerous members of this society , some of 
the Sections we regret very much to be told, are either 
deserted or inactive We hope no such complaint 
will be called for next year, and that the new regu¬ 
lation as to membership may be of service as a stimu¬ 
lus to work among the younger associates, by this 
new rule the number of members is henceforward 
limited to 15, for the purpose of making election to 
membership a real distinction To judge from the 
number and value of the papers m the Report, there 
are, after all, not a few really good workers among the 
membcis Of the various selected papers and icpoits 
one-half are by members who were actual pupils of the 
school at the time they were written B. R Wise’s paper 
“On the burliness of the Season’’ (1872), shows the 
possession of a powet of observation which, if carefully 
cultivated, ought to produce good results The sime 
may be said of A G Buichardt’s paper on “ The Work 
of the Anatomical Section,” which contains an account of 
some of the animals found in the Rugby district, and 
some very useful directions on the preservation of speci¬ 
mens E J Taylor’s account of “A Visit to Norway” 
is interesting, and shows the author can make use of his 
eyes L Maxwell’s essay on “ Spectrum Analysis,” well 
deserves the Society’s Prize, which was awarded to it 
the author shows that he possesses a clear idea of the 
nature of Spectrum Analysis, the principles on which it 
is based, and the many valuable purposes it is calculated 
to serve. It is accompanied by some rough but intelli¬ 
gible drawings of various absorption spectra The second 
prize was awarded to an intelligent paper by H. N. 
Hutchinson on “ Motive Power,” in which the author 
describes and illustrates various substitutes for coal as 
generators of motive power, including an ingenious flux 
motor, or tidal engine Among other interesting papers 
we would mention the valuable observations on Hippo¬ 
campus brevitoslrts, by the Rev T. N. Hutchinson; 
and some very curious facts as to protective mimicry in 
spiders, communicated by the Rev C. W. Penny. From the 
Astronomical Report, by Mr. Wilson, we learn that a 
large amount of good work is being done, especially in 
solar observation Appended to the report are Messrs. 
I-ockyer and Seabroke’s paper “ On a New Method of 
Viewing the Chromosphere ,” and a report on the No¬ 
vember Meteors, by L Maxwell The Meteorological 
Observations seem to have been regularly and carefully 
taken, though we hope there will be more to report in the 
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Zoological Section as the result of the present year’s work, 
the anatomical department of this section has, however, 
made a fair start under the direction of the late member, 
Mr A. G. Ilurchardt W. B Lewis’s Report of the 
Geological Section, with accompanying plates, shows 
there has been some activity in tins depaitment. A F 
Buxton’s }• ntomological Report consists of a complete 
list of the Lepidoptera whicn have been noticed within 
eight miles of the School Close Under Mr Kit¬ 
chener’s, the President’s, guidince, some good work 
has been done in the Botanical Section, though the 
workers seem to be few. Appended to the leport of this 
section is an abstiact of two papers by Mr Kitchener on 
a Pelenan form of Linaua vulgaris, On the whole, the 
Report of this Society's work for 1872, is one of which 
theie is no reason to be ashamed, and we hope that each 
year will add to the number of those who take an active 
part in the work From many scientific societies it is 
not advisable noi often expedient to exclude non-worlcers, 
but in such societies connect! d with schools, it should be 
insisted on tint evciy member be an active worker only 
thus can they completely serve the purpose for which 
they are established 


LETTERS TO THE EDITOR 
[ / he Editor does not hold himselj responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

Dr. Sanderson’s Experiments and Archebiosis 

This lettei by Dr Sanderson, in last week’s Naiurk, contains 
an lnteu sting and 1mpm tint umlirmation of my experiments, 
which I wa- \ciy glad to see 'there aie two or three points, 
however, which seem to require some comment 

In the fust place the flasks and rctoits after exposure to the 
heat were kept only fiom three to six days, befoie they were sub¬ 
mitted to examination m order to ascertain » betber fermentation 
bad or had not taken place But m cases in which fluids are 
exposed to heat for a long time, 01 arc exposed to higher tem¬ 
peratures, the process of fermentation is almost mvai mbly delayed 
and also modified 111 intensity It must not therefore be supposed 
that fermentation would not have taken place at all in certain of 
Dr Sandeison’s lhsks, simply because it had not occurred 
within four, five, 01 six days. 

Secondly, Dr Sanderson thinks his present experiments enable 
him to say that the parlicuUi fluid with which he experimented is 
not prone to undergo fermentation, within sis. dayafter it has 
been heated to a temperature of 100 92” C. 1 would ask Dr 
Sanderson, however, whethei lie lias been caieful to observe the 
precise temperature attained by an infusion boiling lapidly in a 
flask from which the steam can find exit only through a capillary 
orifice—as in the experiments which we performed together? 

Thirdly, I think it veiy desirable that l)r Sanderson should 
state definitely to the scientific world what precise meaning he 
wishes to convey by his emphasized use of the word “chance" 
in the concluding paiagraph of his letter. There seems a little 
ambiguity in his use of the word, which is the more to be re¬ 
gretted, since it occurs in the statement of an inference— 
where freedom from all possibility of misconception 13 so 
eminently desirable. H. Chari, ton Bastian 

University College, June 23 

Spectrum of Nitrogen 

In a letter to Nature (April 17th), Mr. Steam throws some 
doubts on the accuracy of my experiments regarding the spectrum 
of nitrogen. I shall take the earliest opportunity of repeating 
and completing my experiments, and hope then to bring the ques¬ 
tion to a satisfactory close. As, however, some time may elapse 
before I can resume work, I wish to say now a few words in 
answer to Mr. Steam's letter. 

Before all, I wish to slate clearly in what way the correctness 
of the opinion 1 profess with regard to the bond-sjtectrum of 
nitrogen would be affected by an error introduced into my expe¬ 
riments. The unexpected result of an experiment of mine, to¬ 
gether with a remark which Plucker makes in one of his papers, 
suggested to me The idea that the so called band-spectrum of 
nitrogen might be that of the oxtdes of nitrogen. I was confirmed 


in this idea soon afterwards by a remark of Angstrom in his 
recent paper on double spectra ( Comptes Rcndus, August 17, 1871, 
bat which was omitted in the English translation), by which he 
calls attention to the close resemblance of this band spectrum 
with the spccirum of metallic oxides I have described in my 
paper the experiment just mentioned A rather narrow tube 
showed, when exhausted, the lines of nitrogen , as soon as the air 
entered the bands appeared The remark of Plucker alludes to 
the fact that a tube filled with oxides of nitrogen showed the 
bands with unusual brilliancy In order to test the accuracy of 
this opinion I intended to make a crucial experiment by taking 
care to remove evei y trace of oxygen I used for this purpose, at 
the suggestion of Dr Balfour Stewart, small pieces of sodium 
healed 111 the vacuum lubes The sodium was fused several times 
in succession in order to free it from impurities When the nitro¬ 
gen was thus tre ited it always showed a line spectrum, the lines of 
which seemed to coincide with those of the known line spectrum 
of nitrogen when measured with the instrument at my disposal 
It seems now that 1 have been too hasty in assuming that this 
apparent coincidence was a real one While passing through 
London a few weeks ago, Dr Huggins was kind enough to allow 
roe the use of his spectioscope in order to compare, under lus 
supervision, the spectrum of my tubes with the real line spectrum 
ol nitrogen l then found that, although my lube showsalinewhich 
is very near the pimcipal double line of nitrogen, the spectrum is 
not that of uitiogen 1 am at present unable to say what is the 
origin of this spectrum , but I do not think that its formation 
can be brought forward as a proof that the band spectrum is not 
due to oxides of nitrogen, tin the contrary, it rather shows that 
an impurity which has no effect on the spectrum of air, will has e 
one when all the oxygen is removed, and that a change has there¬ 
fore probably taken place in the conducting power of the gas 
which gives out the spectrum 

I do not quite see the real object of Mr Steam’s letter I f he 
mciely wishes to say that the proof brought foiward by me is 
insufficient, and that the question must still remain an open one. 

I confess 1 have nothing to say against it If he, however, 
svislies to convey the idea that nitrogen has really a double spec¬ 
trum, I do not think Ins argument is a correct one 

I will not trespasss any longer upon your space, but I may, I 
think, fairly ask your leaders to suspend their judgment until I 
have completed my experiments 

Heidelberg, May 30 Arthur Schusi er 

Ground Ivy 

Wiih respect to the question stalled in the number for 
June 12 of this journal as to the Ciiound Ivy, it may be said that 
111 Gldhoma, as also 111 Origanum vutgan, Ihymus scrpyllutn 
anil vulgar is, and Mint ha vulgar is, specimens having flowers 
with small corolla and undeveloped anthers are very common, 
I think as common as specimens having flowers with 
Urge corolla and the two sexes developed Also of 
Mntha aquattca and Prurulla vulgaris specimens with smallei 
coiolla and only pistils developed aie found, but much moie 
rarely than those of the other form. 

I have attempted in my work to give an explanation of the 
oiigm of the second form of the above-mentioned Labiatx, as 
follows 

llie species named are distinguished fiom our other 
Labiate by the coincidence of the following three pecu* 

1 By an abundance of honey, and in consequence of that by 
an abundance of insects visiting and cross-fertilising them * 

2. In the hermaphrodite flowers, by a stigma so far overtopping 
the anthers and developed so long after the anthers that self- 
foitilisation is impossible, or nearly so. 

3. By a great variability in the size of the corolla in the her- 
maphiodite flowers of different specimens. 

Now when the flowers on different stems of the same species 
differ .in the sue of their corolla, it is evident a priori , and 
ascertained by dnect observation, that generally those with the 
largest corolla are the first seen and visited by insects flying near 
them, those wuh the smallest corolla the last. The latter, always 
the flowers last visited, are fertilised exclusively by the pollen of pre¬ 
viously-visited flowers, consequently produce their pollen In vain; 
and since the non-production of useless organs is always an 
advantage to every organic being, varieties of the smallest 

* For instance, I found Thymus serfyllum visited by 7 species of Apidte, 
3 species of S/hejgutir, 14 species of Diptera, and 6 species of Lepidoptera. 
j olechema visited by si species of Apidie, 8 species of Diptera, and 3 species 
of Lepidopters. 
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flowered form mutt be favoured m the struggle for exigence, 
whrn ceasing to develop their useless anthers. Thus of the 
smallest-flowered form, varieties with atrophied anthers of neces¬ 
sity remained at last the only survivors. 

Lippstadt, June 17 H Mutua 

All the flowers of the ground Ivy (JVtptla Gltchoma) that I 
have this season examined, from this neighbourhood, have been 
of the stamenless form described by vour correspondent “ S S D ” 
While spending a few days at Bath, I could find none but her¬ 
maphrodite flowers At Hertford I found both forms, but a 
preponderance of hermaphrodites These seem always more or 
less protandrous, and spontaneous self-pollenation is further 
prev< nted by the unequal lengths of the style and siamrns 

Kilderry, Co Donegal W E Hart 

Lotus cormculatus 

Mr. W. E. Hart(Naturf, June 12) ts quite right m correcting 
me on the subiect of the fertilisation of 1-otus cormculatus It is the 
outer whorl of stamens, those opposite the calyx teeth, which con¬ 
tinue to grow after the others, and which have their filaments 
dilated at the top so as to thru t the pollen out of the long sharp 
tube of the keel. I should scarcely have thought it neecs-ary to 
acknowledge his courteous correction, if it were not for the 
following question and answer How is it, then, that the pollen 
of the inner and shorter whorl of stamens, which discharge their 
pollen at the same time as the outer whorl, gets pushed out by 
the filaments of the outer whorl, since the anthers of the inner 
whorl lie below the summits of the filaments of the outer whorl ? 
The answer is curious In the early bud, before the anthei cells 
begin to open, the inner whorl is obviously shorter than the outer 
whorl, so that the anthers of the former lie in a regular row entirely 
below the anthers of the latter, apparently for the convenience of 
close packing in the narrow dosed flower As the anther cells begin 
to open, which is just befort the flower opens, theslamensof the 
inner whorl grow and approach very nearly in height to the 
stamens of the outer whorl, and as they shed their pollen from 
the summit of the anthers, their pollen comes out above the 
dilated tops of the filaments of the outer whorl, so that it can 
lie pushed forwards by those filaments along with the pollen 
of their own anlhers The filaments of the inner whorl then 
wither and become comparatively short, while those of the outer 
whorl continue to grow, dilate, and stiffen, so as to do the work 
for all the pollen uTboth whorls. In the mature opened flower 
the diflerenrc between the two whorls becomes mote marked 
than ever If I am right, Mr. Hart’s detection of my blunder 
leads to the notice of a curious instance of economy of space 
and of mechanism '1 II Farrs r 

Abtngcr, Surrey, June 21 


The Seccht and Respighi Methods 
In the numbei of Naiurs, for June 12, p 136, I see that 
you notice the results obtained in the last eclipse with 
the use of the spectroscope for determining the first entrance of 
the moon or planet There seems, however, to be some con¬ 
fusion in the report. You say that I propose Respighi’s 
method for first contact, and my own for tnc last. This 
is not the case I propose the common Respighi method as 
useful for obtaining a first warning of the entranceof the planet 
on the chromosphere This is the only use I think it possible to 
make of it But the real entrance must be obtained by my 
method, m which one sees the disc of the sun as with a common 
glass, and the line of the cnromospherc tangent to it, can be 
seen broken at the instant of contact, as the ring of Venus is 
broken at its exit from llie solar disc. 

You say also (page 131, col 1) that it is difficult to obtain a per¬ 
fect adjustment on account of the inequality of the driving-clock. 
If you say so for the common spectroscopic method, I agree 
perfectly with you, because the edge of tlic disc cannot be seen; 
but with my method this difficulty does not exist It is not 
more difficult to keep the sun’s disc tangent to the chromo¬ 
spheric line, than to keep it tangent to a common wire ; the clock 
can help, but it is not necessary to have it in perfect order; even 
with common handles one can obtain it The reason is that the 
solar d sc being perfectly visible, one is greatly helped by the 
edge of the sun itself, while in common methods the edge of the 

Rome, June 16 P. A. Secchi i 

I*.S —More on this will be found in the Mtmoru dd. 
Soc, itgli Sjxttroscopitti Itat. \ 


Gassendi and the Doctrine of Nateral Selection 

No one having yet replied to the question in Mr. Monro’s 
letter (see Nature, vol. vn p 402), I venture to hope that you 
will give me space for a few remarks on Gassendi’s physical 
philosophy, and more especially on that part of it germane to 
the subject discussed by Mr. Monro 

The apparent implication of the question referred to is, that an¬ 
ticipations of natural selection are to be found in Gassendi’s 
writings Allowing to the term its utmost la 1 Unde of meaning, this 
does not appear to me to be the case In bis histoncal sketch of the 
various views which poets and philosophers have held as to the 
origin of things, Gassendi gives the theory of Empedokles at 
sonic length, including the passage on the flouytrf/ drtpinpupa 
which Mr Monro quotes m his letter. But Gassendi has 
no word of approval for the theory, he classes it with other 
Greek cosmogonies, sucli as those of Anaximander, Pythagoras, 
&c , and with the Chinese and Hindu cosmogonies as “fabulares 
sentcnlits plitlosophorum,” not less fabulous indeed than the 
poetic fictions of Prometheus, Dcukahon, and Kadmus. Here, 
too, os welt as in other parts of his works, Gassendi blames philo¬ 
sophers for ascribing to the action of natural laws effects which he 
regards as direct results of the Divine power 

Before giving a brief summary of Gassendi’s own views, I will 
premise that n is not easy to discovei them with exactitude 
His woiks aic very voluminous, both the Lyons edition of 1638, 
and the Horence edition of 1728, occupying six bulky and closely 
printed folio volumes Even the ahr.ilgment made by his dis¬ 
ciple Bernier fills seven vols l2mo Ordinary histones of 
philosophy give for the most part a very meagre account of the 
French forerunner of Locke , and more comprehensive works, 
like those of 'I eiiiieinaiiii, Buhle, and De Gerando, deal with 
Gassendi a> a psychologist and a moralist rather than as a 
physic isl Even Dr Whewell, from whom, as the historian of 
the inductive sciences, inoic might have lieen expected, makes 
but a lew cursory references to the philosoplioi who was one of 
the caihest and most pronounced followers of the Baconian 
method, and who, as De Gerando says, “ enseignant les memes 
prmcipcs (as Bacon) les .1 surtout enseigne's par son exemple ” 
The work which, as far as I have seen, gives the most complete 
account of Gassendi as a physical philosopher is Schaller’s 
“Gtschichte dcr Naturphilosophie von llaco bis auf unsere 
Zen” This wiiter takes Bicon, Hobbes, and Gassendi ns the 
typical philosophers of the empirical or n posit non school of 
natural philosophy He devotes about one hundred pages to 
the exposition of Gassendi's physical doctrines, and concludes 
with an elaborate criticism of nis atomic theory The intrinsic 
obstacles to a ptectse appreciation of Gassend/s views are more 
serious Not far removed from tile age of scholasticism he 
exhibits, in a modihed degree, two of the distinctive features of 
the schoolmen, their pedantic erudition, and their commenta- 
tonal spirit. The wealth of quotation with which his pages arc 
burdened rather than adorned has laid him open to the charge 
“de laisser ctouffer ses propres idees sous le poids des citations 
empruntees aux anciens ” He better deserves the Becond than 
the first clause of Gibbon’s epigrammatic eulogy “ Le meillcur 
philosophe des litterateurs, et le meilleur litterateur des philo¬ 
sopher ’’ A work. largely imbued with the coinmentatorial 
spirit, as the Syntagma Vkilosophuum is, is always more valuable 
as a history of philosophic opinion than as a source of new 
philosophic thought Again Gassendi’s bent of mind, coupled 
with the exigencies of his position a? a Chutch dignitary, seems 
to me to have precluded his holding opinions of a very decided 
and novel character True or not, the reason he is said to have 
given for adopting the atomism of b picurus rather than the Car- 
ttsian theory of vortices is somewhat characteristic , “ Chimtera 
for chimjcra I cannot help feeling some partiality for that w’hich 
is two thousand years oldtr than the other ” 

In his views as to the origin of things, Gassendi is at once an 
atomistand a special creationist One experiences a certain 
sense of incongruity in noticing the way in which, while follow¬ 
ing the Biblical narrative for the mam outlines of his doctrine, 
he fills m the details from Atomism. In the beginning them 
was a chaos in which the Deity had intermingled in manifold 
confusion atoms, molecules, corpuscula mseetth or mimma 
naturaha (a phrase borrowed (tom LuckUls) of every kind, 
celestial and terrestnal, organic and inorganic, animal and vege¬ 
tal. Upon these atoms had been impressed peculiar motiona 
and affinities. At the creation of the world, »s the creative fi«rp 
in their torn went forth, the potential motions and -ffi—ift - ql 
each species qf atom became kinetic, and by the concourse <4 
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atoms, similarly endowed, the successive stages of creation were 
accomplished. There is so much resemblance between Gassendi’s 
account of the appearance of the different animal forms, and the 
Miltonic narrative of the time when "the grassy sods now 
calved,” that the question suggests itself whether the “ Paradise 
Lost,” which appeared in 1667, might not have been influenced 
by the Syntagma Phtlosophtcum , its predecessor by some twenty 
years? From the side of Atomism Gassendi seeks to explain 
the Divine cessation from labour after the six stages of creation 
Besides the atoms which, when endowed with kinetic energy, 
gave rise to the primordial plants and animals, there remained 
others in which their characteristic motions and affinitn s still 
continued potential, and which had been subject to distribution 
only. These account on the one hand for the seminal rcpio- 
duction of plants and animals, and on the other for the pheno¬ 
mena of so called spontaneous geneiation. On this view, as 
may be supposed, spontaneous generation presents few difticul- 
ties to Gassendi. lie needs but the hypothesis of the endurance 
from the creation of the atoms special to any peculiar form oi 
life. Then, when their potential motions and affinities become 
kinetic, they must of necessity issue 111 the forms of life which 
by their concourse they were destined to produce Two points 
are worthy of notice in this connection—Gassendi’s definition of 
spontaneous generation, and his list of animals produced spon¬ 
taneously Spontaneous generation 13 not generation “sine 
seminibus” (germs), but “sine parentibus'' Amongst his 
"ammalia sponte nascentia” are enumerated "mures, vermes, 
rana:, muscat, aliaque insecta.” 

In a theory such as this is there no evolution, no selection 
The atoms themselves are unchangeable, and so are the specific 
characters of the aggregates which they build up I’lants anil 
animals, as they now are, are but copies of the primitive forms, 
be they produced by gamogenesis or spontaneously The natu¬ 
ral conditions also by which floral and faunal habitats and distri¬ 
bution are regulated, Gassendi seems to regard as having been 
fixed once for all at the creation Heading "Dcus” for 
“ Natura,” Virgil’s lines express Gassendi’s views on this point— 



There is a sort of superficial resemblance between Gassendi's 
atoms and Mr Spencer’s " physiological units,’’ but with capital 
points of difference In both thcones the molecules of each 
species of plant and animal have distinctive characteristics, and 
an inherent power of arranging themselves in the form of the 
organism to which they appertain But while Gassendi’s atoms 
are simple and indivisible, as one of their synonymes, lorpusatht 
mseittiur, connotes, Mr. Spencer’s physiological units are com¬ 
plex While Gassendi’s atoms are specific creations and endowed 
with unalterable properties, Mr Spencer’s physiological units 
are themselves the products of evolution, and are perpetually 
undergoing adaptation to equilibrate the action of forces internal 
and external 

I am inclined to suspect that Maupertuis may have, in the 
mam, borrowed the atomic theory contained in the "Systcme 
de la Nature” from Gassendi. The materialism which led 
Maupertuis tolmake perception a fundamental property of his 
atoms is, however, all his own ; at any rate it is not Gassendi’s 

In Physics as in Ethics, the nearest affinity of the philosophy 
of Gassendi is to that of Epicurus It is Epicuriamsm modern¬ 
ised, and modified so as not to clash, openly at least, with 
Christianity and with the dogmas of the current theology By 
his want of originality he was led to base his philosophy on 
an already established system, and by hts adoption of Bacon's 
method he was attracted to Epicurus, for that philosopher and 
his school were the sole ancient representatives of the new 
a postenon philosophy. De Gerando thinks that an additional 
link between Gassendi and Epicurus existed in the similarity of 
their views on the physical doctrines of a vacuum and of atoms. 
Bat it seems at least os probable that the French philosopher 
adopted these conceptions from the Greek, as that he reached 
them by his own independent thought. While, however, he was 
essentially on Epicurean, Gassendi was careful not to commit 
himself to any doctrines which might cause his orthodoxy to be 
questioned; in fact, he more than once clearly expresses this 
determination. » 

" How far back can traces of the great theory of Dar¬ 
win and Spencer he discovered?" As 1 showed in my letter 
on Maupertuis, in Nature, vol. vu. p. 40a, the doc’rme is 
discoverable in that writer; but De Maillet, with whom Mr. 
Spencer begins his historical sketch, is a quarter of a century 


earlier than Maupertuis My examination of Gassendi leads me 
to the conclusion that the doctrine of Natural Selection is not to 
l>c found m his works, and further that his views, as far as I 
understand them, effectually preclude Ins holding the theory 
under any form. 

W H Brewer. 

P S —On looking hack over what I have written, I find 
thit I have omrte.l to point out the different attitudes of 
Gassendi towards the two distinct portions of his cosmological 
views. When lie is borrowing from the Mosaic account of the 
crcafon, all his assertions are positive, for here we have “quod 
Fnlea et Sacrse I Iterx docent ’’ When, however, he is borrow¬ 
ing from Atomism his views take a hypothetical form, and are 
introduced by the plirise “nihil vetat supponere ” 

Grace's Road, Camberwell 


Care of Monkeys for their Dead 
As a supplement to the extract from James l'orlics’ “Oricnta 
Memoirs, given by Di Gulliver in Naiure (vol vm page 
103), the following incident, recorded by Capt. Johnson, deserves 
lepuhltcation — 

“ I was one of a party at Jcckarry, 111 the Bahar district, our 
tents were pitched in a large mango garden, and our horses were 
picqueted in the same garden at a little distance off When we 
were at dinner, a Syce came to us complaining that some of the 
horses had broken loose in consequence of bung frightened by 
monkeys {1 e Mannas A'kei «r) on the trees . As soon as 
dinner was over, I went out with my gun to drive them off, and 
I fired with small shot at one of them, which instantly ran down 
to tlie lowest branch of the tree, as if he were going to fly at me, 
stopped suddenly, and coolly put ins paw to the part wounded, 
covered with blood, and held it out for me to see I was so 
much hurt at the time that it h is left an impression never to be 
effaced, and I have never since fired a gun at any of the tribe. 

“Almost immediately on my return to the party, before I had 
fully described what had passed, a Syce came to inform us that 
the monkey was dead We ordered the Syce to bring it to us, 
but by the time he returned, the oilier monkeys had carried the 
dead one off, and none of them could anywhere be seen ” 

G J 1< 

The Intellect of Porpoises 
In Prof Huxley's admirable criticism of “Mr Darwin's 
Clitics,” * the following passage occurs —“The brain of a por¬ 
poise is quite wonderful tor its mass, and for the development of 
the cerebral convolutions And yet, since we havt ceased to 
credit the story of Anon, it is hard to believe that porpoises are 
much troubled with intellect ” 

1 have no doubt that l’rof Huxley will agree with me in 
further concluding that “ it is hard to believe ” that the remark¬ 
ably developed cerebral hemispheres of the porpoise with their 
deep and numerous convolutions perform no more exalted func¬ 
tions than the smooth pair of mere pimples that stand behind 
the olfactory ganglia of a cod-fish, and constitute the whole of 
his claim to a cerebrum proper 
1 he psychology of the porpoise (and also that of the dotphin 
and other cetaceans with similar brains) is thus a subject of 
pi unary interest to the student of cerebral physiology As a 
contribution to the subject I offer the following facts — 

Many years ago I made the voyage from Constantinople to 
1 ondon in a small schooner laden with box-wood, &c The 
passage was very slow, occupying fully two months, including the 
whole of August, and parts of July and September. We were 
often becalmed, with poi poises playing about the ship The 
sailors assured me that no sharks were in the neighbourhood 
while the porpoises were near, and accepting this generalisation 
I frequently plunged overboard and swam towards the porpoises 
1'hey usually surrounded me m a nearly circular shoal or com¬ 
pany, and directed towards their unusual visitor an amount of 
attention which I may venture to dignify with the title of curi¬ 
osity. Their respiratory necessities precluded any long-contmued 
scrutiny, but after dashing upwards for their customary snort, 
they commonly resumed their investigations, sometimes ap- 
proaching uncomfortably near and then darting off to the circum¬ 
ference of the attendant circle I am hot able to describe the 
expression on the features of a porpoise, but my recollection of 
that of the eyes of my swimming companions is very different 
• Contemporary Mevtev, 1871. Rsprinted in Critiques sad Ad- 
dresses.” 
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from what I have since seen on the large vacant orbs of aquarium 
cod-fishes, &c. 

I have not yet seen the porpoises in the Brighton Aquanum, 
bnt suspect that if they contrive to “make themselves at home ” 
there, a careful study of their habits will remove some of the 
difficulty which Prof. Huxley experiences m believing in their 
intelligence W. Matt ieu W11 liams 

Instinct 

A difkicihty occurred to me on reading Mr Lewes’s inter¬ 
esting and instructive aiticle on “ Instinct" in Nature of 
April 10—and as no satisfactory answer oilers itself to me, I 
venture to trouble you with it. 

Wherein lies the difference 111 kind between the actions per- 
formed instinctively by animals for the pieservation of them¬ 
selves or their young, and those actions performed by plants 
with the same result ? 

For instance, the Ivy Linaria grows on an old wall, its 
floweis and the flower stalks -I mil out for the sun and insects to 
visit the little “snap dragon " ltut no sooner does the corolla 
fall, than the peduncle begins to curve inwards to the wall, and 
usually contrives to tuck its seed-vessel well into the buckwork 
again We cannot say of such an action that there is “ no alter¬ 
native open to it ,' and even if we do, it does not explain it 
to call it “impulsive," and yet one is not prepared to accept 
it as an instance of instinct. I shall be grateful for any 
elucidation M. 


Grus vipto 

I ohserv r that In your report of the meeting of the Zoological 
Society on the 6tli ult , in your issue of the 15th, it is stated, 
with leference to Cnu mfio (sat lemam/un), that “no example 
of this fine species, so lar as was known, had previously been 
brought alive to Lurope " I ast autumn, when going over the 
Zoological Gardens at Amsterdam with the superintendent, Mr. 
Hegt, I saw there a splendid pair of these birds, whichhad been 
purchased for 140/., and had bred the same spnng, and reared 
successfully a fine young bud, about two-thirds grown when I 
saw it in September, destined, as I was informed by Mr. Hegt, 
for the Berlin Gardens. The collection of cianes at Amsterdam 
is exceedingly rich, far surpassing either London or Antwerp in 
this respect It contained, when I saw it, fourteen out of the fifteen 
valid species of Grus, comprising, besides the above-mentioned, 
G vtpio, a splendid pair of G . i> itUrostni, a fine G Itucogeranus, 
G caiuiiai/atus, G lanaihnus , G Ameucana, 0 torquata, 
&c , the desideratum being O momtthu , of Japan 

W. A. Forbes 

Culvcries, Winchester, June 2 


ON THE SYNTHESIS Ob MARSH-GAS AND 
FORMIC ACID , AND ON THE ELECTRIC 
DECOMPOSE!ION Ob CARBONIC OXIDE * 


T N connection with the investigation on the electric de- 
composition of carbonic-acid gas referred to in a 
previous communication to the Society, I was led to sub¬ 
mit a mixture of hydrogen and carbonic-oxide gas to the 
action of electricity in the induction-tube, the mixed gases 
being circulated through the tube by means of an appa¬ 
ratus which I will not now describe. A contraction was 
soon observed to have taken place, which at the end of an 
hour amounted to 10 cub. centims. The rate of contrac¬ 
tion steadily diminished, and during the fifth hour of the 
duration of the expemnent amounted to only 2 cub. 
centims. The experiment was stopped, and the gas 
analyzed with the following results in two several 
analyses — 


Carbonic oxide 
Hydrogen . . . 

Marsh-gas. . . 


61 65 

3 6 if 


Carbonic oxide 61 -35 
Hydrogen . 32-34 
Marsh-gas ... 6 31 


A small quantity (about 2 per cent.) of nitrogen was 

‘A P»P« «a4 aUhe Royal Society by Sir B C Brodie, Dirt, D C U , 
F.R S., UteWeyoeflete Profeuor of Chemistry in ibo University of Oxford. 


also contained m the gas, together with a trace of oxygen, 
which have been omitted from the calculation. 

The result of this reaction is expressed in the following 
equation — 

CO+ 3 H 3 «=CH 4 +H a O. 

This fundamental experiment, which constitutes the 
basts of a new method of chemical synthesis, susceptible 
of the most varied applications, and of peculiar interest 
in reference to the explication of natural phenomena, was 
commenced by me on the 10th of January last at Oxford, 
in the laboratory of my friend and successor in the Chair 
of Chemistry, Prof. Odlmg; two analyses of the gas 
were completed, and the results attained in the course of 
a week from that date. In a similar experiment made 
with a mixture of hydrogen and carbonic-acid gas, a con¬ 
traction also occurred, attended with the formation of 
water. The gas which resulted from the experiment was 
found to consist (after the absorption of carbonic acid) of 
hydrogen and carbonic oxide, together with a little marsh- 
gas. Traces of oxygen and nitrogen were also present. 
Minute drops, too, of an oily liquid appeared m the tube. 
This liquid, aftei the conclusion of the experiment, was 
dissolved in a small quantity of water. The solution was 
strongly acid and had a pungent taste It reduced an 
alkaline solution of terchloride of gold and an ammomacal 
solution of nitrate of silver. These reactions are the 
characteristic properties of formic acid, of which we may 
infer the synthesis to have been effected according to the 
equation 

H. + CO^IIjCOj. 

I may avail myself of the present opportunity to place 
on record the following important facts in reference to the 
action of electricity on carbonic-oxide gas 

When pure and dry carbonic oxide is circulated 
through the mduction-tube, and there submitted to the 
action of electricity, a decomposition of the gas occurs, 
attended with a gradual and regular contraction, which, 
in the form assumed in my experiments, occurred at the 
regular rate of about 5 cub centims in an hour. Car¬ 
bonic acid is formed, and simultaneously with its forma¬ 
tion a soltd deposit may be observed in the induction- 
tube This deposit appears as a transparent film of a 
red-brown colour, lining the walls of the tube. It is per¬ 
fectly soluble in water, which is strongly coloured by it. 
The solution has an intensely acid reaction 

The solid deposit in the tube, in the dry condition be¬ 
fore it has been m contact with water, is an oxide of 
carbon Samples, however, made in different experi¬ 
ments do not present precisely the same composition, 
but nevertheless they appear to belong to a certain limited 
number of forms which repeatedly occur, and may invari¬ 
ably be referred to the same general order or system. 
This system is, or appears to be, what I may term a 
homologous series of “ oxycarbons,” of which the unit of 
carbon with the weight 12 may be regarded as the first 
term, and of which the adjacent terms differ by an incre¬ 
ment of carbonic oxide (CO) weighing 28, precisely as 
homologous series of hydrocarbons differ by the incre¬ 
ment CH, with the weight 14. I have succeeded in iden¬ 
tifying by analysis two at least of these substances, 
namely, the adjacent terms C 4 0 , and C« 0 4 . From this 
point of view these peculiar bodies axe members of a 
senes of oxycarbons analogous in the oxycarbon system to 
the series of hydrocarbons of which the unit of carbon is 
the first and the unit of acetylene C s H a is the second 
term, the oxycarbon C 4 0 3 being represented m that 
senes by the hydrocarbon crotonylene C 4 H 6 , and the oxy- 
carbon C 5 0 4 by the hydrocarbon valerylene C 5 H a . 


THE LAW OF STORMS DEVELOPED * 

17 ROM the Cape of Good Hope, in a straight line to- 
, ward the projecting eastern coasts of Brazil, mariners 
have found a peculiar streak] of south-easterly winds. 

* Continued from p, 148, 



June 26, 1873 ! 


Between the island of Tristan da Cunha and the Cape, 
and northward and westwaid to the island of Fernando 
Noronha, this streak of powerful winds, with which 
nothing in the tiade-wind region of the North Atlantic 
can compare, has its atmospheric current as sharply 
marked as the dark blue and rapid current of the Gulf 
Stream in the Narrows of Hemini. It is, doubtless, the 
region or band of most intensely acting south-east trades, 
and is probably due to the peculiar configuiation ot the 
shores of the South Atlantic, and to the wall of the 
South American Andes It is a well-known fact that 
the volcanic cone of Teneriffe, which lies in the zone of 
north-east trades, intercepts the wind and gives it a lateral 
deflection , so that, while the trades arc blowing strongly 
on the north-east side of the island, on the opposite side 
there is a distinctly-marked and caielully-measured calm 
shadow Now, the chain of the Andes endeavours to 
exert on the south-eastern tiades just such an influence 
as is exerted by the Canary Islands on the north-east 
trades This influence, in the formei case, suffices to 
thi ow off from the Continent of South America a large 
body of the south-east trades, and to deflect it to the 
eastward, giving it the charactei of a south-south-west 
wind, and, at the same time, by forcing a greater or 
more concentrated body of air into the regions north¬ 
east of Brazil, imparting an increased velocity and violence 
to the air-curietit It is, therefore, in the air current that 
the homeward-bound vessel from the Cape of Good Hope 
aims to steer, because she is sure of being wafted happily 
and swiftly to her destination 

It has long been demonstrated by meteorologic observa¬ 
tions, taken both at sea and on land, that there is very 
much ties atmosphere in the Southern Hemisphere than 
in the northern, and for a long time physicists were at a 
loss to account for the difference It has been, however, 
very satisfactorily explained by the eminent American 
mathematician, Ferrel, m his work on the “ Motions of 
Fluids and Solids, relative to the Earth’s Suiface,” where 
he proves at length, and states in detail (p 39) “ As there 
is much more land, with higher mountain ranges, in the 
Northern Hemisphere than in the southern, theresistam es 
arc greater, and consequently the eastward motion of the 
air, upon which the deflecting force depends, is much 
less , and the consequence is, that the more rapid motions 
of the Southern Hemisphere cause a greater depression 
there, and a greater Part of the atmosphere to be thrown 
into the Northern Hemisphere" It is, doubtless, to this 
tendency of the Southern Hemisphetc to throw oft much 
of its atmosphere north of the equator that we may atti 1- 
bute in part the supcrioi force and power of the south¬ 
east trades, and their well-known ability to battle with the 
north-east trades, and drive them from their own territory, 
at least all summer, and even in winter, as far back across 
the line as 3 0 or 4" north latitude. Mi Feirel, speaking 
of the principle just enunciated, well says. “'Ihis also 
accounts for the mean position of the equatoual calm-belt 
being, in general, a little north of the equator But, in 
the Pacific Ocean, wheie there is nearly as much water 
north of the equator as south (and the resistances are 
usually equal), us position nearly coincides with the equa¬ 
tor." In other words, just as a bucket full of water 
revolving on a perpendicular axis would show a depression 
in the centre, and the fluid be thrown from all sides of its 
rim, the Southern Hemisphere throws its water and Us 
atmosphere into the Northern hemisphere, all along the 
equator. 

It is, therefore, a mathematical and mechanical cer¬ 
tainty that there is an invasion of the north-east trade- 
wind belt from the south-east trades, and observation 
powerfully bears out the deduction of the mathelnatuian. 
Ansted states in his cautiously-written “ Physical Geo¬ 
graphy “ The southern trade-wind region is much larger 
than the northern in the Atlantic Ocean. In this sea, 
th« south-east trades are fresher, and blow stronger, than 


1&5 


the others, and often reach to the 10th or 15th parallel of 
north latitude ; whereas the northern tiade-wmd seldom 
gets south of the equator, and usually ranges from 9 0 
to 29“ north latitude ” (p. 253), It is not difficult to see 
how easily it happens that a very small atmospheric eddy 
found m the tropical Atlantic by the conflictory north- 
eist and overleaping south-east trade-winds may soon be¬ 
come a hurricane of wide extent and of tremendous 
energy All that is necessary, as we have before seen, is 
that an initial impulse of gyration be given to a body of 
air. The moment that this takes place by mechanical 
influence, and centrifugal force creates the smallest eddy 
oi vortex, the sm rounding air, already highly charged 
with moisture, begins the process of convergence and 
ascensional motion, followed rapidly by condensation 
aloft 

The stoim-cyUnder—the nucleus of the hurricane— 
originally very small, is instantly enlarged and expanded 
by the evolution of latent heat stored away in the vesicles 
ot aqueous vapour. For some hours, as all observations 
show to be actually the case, the incipient cyclone scarcely 
moves, while gathering m its energies and laying tributes 
upon all contiguous regions The process continues with 
momentarily increasing intensity, and, before the sun has 
made his daily circuit, the meteor is formed 

If it be asked along what parallels of latitude m our he¬ 
misphere this formation takes place, the intelligent reader 
will at once answer, Near the terrestrial circle of trade- 
wind interference. This, we have already seen, is m 
summer, from the 10th to the 12th parallels of north 
latitude 

This slender zone of debatable ground is the battle¬ 
field of the two opposing bands ol the trades. There 
is really no need of observations to tell us as much. But 
millions of observations attest the fact Every seaman 
knows it Every meteorological writer tells the same 
stoiy You have only to examine physical charts from 
the time of Columbus and Magellan to this, to see the 
absolute unanimity of testimony, and to discover that the 
hypothesis now advanced, and the known facts of the 
case, arc in perfect and minute accord 

If it be asked whether the origin and interest of the 
West-Indian gales is solely due to mechanical mter- 
feience, the proper reply, it would appear, should be in 
the negative. As the south-east trade-wind comes laden 
with the vapour of the southern or water hemisphere, 
winch Dovd well called “the boiler” of the globe, it is 
nut by the cold north-cast trade from the northern, or 
land hemisphere There must be a great difference in 
their tempt 1 attires, and consequently extensive condensa¬ 
tion, which, by the leasomng of Mr. CItment Ley, would, 
ol itself, explain the formation of the storm That con- 
d.nsation gieatly assists in producing or intensifying it, 

| cannot be doubted In the high latitudes, where the 
polar air-currcnt is sometimes forced by barometric pres¬ 
sure into the aoutheily or equatorial current moving over 
the warm waters of the ocean, and thus heavily vapour¬ 
laden, the consequence is illustrated by such terrific and 
sudden tempests as that of the Royal Charter , distinctly 
j pioved by Admiral Fuzroy to have been generated be¬ 
tween the opposite polar and equatorial currents off the 
coast of Wales. 

But that the origin of great depression-systems is solely 
due to condensation can hardly be sustained, and seems 
entirely overthrown if we regard the single fact that, on 
the great equatorial belt—the belt of perennial precipita- 
1 tion—no hurricane or typhoon has ever been experienced 
by the mariner. It has long been, and is now, the 
almost universally accepted theory of meteorologists, that 
the reason no cyclones have ever been known to occur on 
the equator is, that there the earth’s rotation exerts a de¬ 
flecting influence on the winds, amounting to zero, and 
hence the formation of a whirl is impossible. This view 
is not satisfactory, because the nucleus of a depression 
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WEATHER CHART OF GREAT BRITAIN, BEFORE “ROYAL CHARTER” STORM. 

~ L Full.fcatherod arrows show Tolar current half-leathered arrows show Equatorial current. dark-coloured surface 
not reported by vet soli or laud-observers 

lowest barometer. The true reason that no great cyclone I parallels of latitude appears to be, that the equatorial belt 
has ever been formed nearer the equator than the third is a belt of non-tnttrference. 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

VII. 

On the Origin of Insects 
“pERSONNE,” says Carl Vogt, “ en Europe au 
A moms, n’ose plus soutemr la Crdation md^pendante 
et de toutes pieces des espfcces,” and though this state¬ 
ment is perhaps not strictly correct, still it is no doubt 
true, that the Doctrine of Evolution, in some form or 



other, is accepted by most, if not by all, the greatest 
naturalists of Europe. Yet it is surprising how much, in 
spite of all that has been written, Mr. Darwm’s views are 



Fig, sa, Agrods nifluu (niter Packard) 55, Haltica (after Weatwood) 

still misunderstood Thus Browning, m one of his recent 
poems, says — 

“ That mass man sprang from was a jelly lump 
Once on a time , he kept an after course 
Through fish and insect, reptile, bird, and beast, 

Till he attained to be an ape at last. 

Or last but one ” + 



F10 55, Cimbex, BrUchke andZaddach, IcT.i, Fig %. 

Yet this is a theory which Mr. Darwin would entirely 
repudiate; which is utterly inconsistent with his views. 



Whether fish and insect, reptile, bird, and beast, are 
derived from one original stock or not, they are certainly 
not links in one sequence. I do not, however, propose to 
discuss the question of Natural Selection, but I may 
observe that it is one thing to acknowledge that in 
Natural Selection, or the survival of the fittest, Mr. 
Darwin has called attention to a vera causa, has pointed 


out the true explanation of certain phenomena ; but it is 
quite another thing to maintain, that all animals are 
descended from one primordial source. 

for my own part, I am satisfied that Natural Selection 
is a true cause, and that whatever may be the final result 
of our present inquiries—whether animated nature is 
derived from one ancestral source, or from many—the 



Tardigrade fitter D.ijardtn) si 
Packard) 58, Lindi a torulot 


publication of the Origin of Species will not the less 
have constituted an epoch in the History of Biology. 
But, how far the present condition of living beings is 
due to that cause ; hoar far, on the other hand, the action 
of Natural Selection has been modified and checked by 
other natural laws—by the unalterability of types, by 
atavism, &c ; how many types of life originally came into 



F10. 59, Prorhynchus stagnalis. 


being; find whether they arose simultaneously or succes¬ 
sively,—these and many other similar questions remain 
unsolved, even if we admit the theory of Natural 
Selection. All this has indeed been clearly pointed out 
by Mr, Darwin himself, and would not need repetition but 
for the careless criticism by which in too many cases the 
true question has been obscured. Without, however, dis¬ 
cussing the argument for and against Mr. Darwin's con¬ 
clusions, we so often meet with travesties of it like that 
which I have just quoted, that it may be worth while to con¬ 
sider the stages through which some group, say for instance 
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that of insects, have probably come to be what they are, 
assuming them to have developed under natural laws 
from simpler organisms. The question is one of great 
difficulty. It is hardly necessary to say that insects cartnot 
have passed through all the lower forms of animal life, 
and the true line of their development would not at pre¬ 
sent be agreed upon by all naturalists In this question 
embryology and development are perhaps our best guides. 
The various groups of Ciustacea. for instance, greally as 
they differ in their mature condition, are for the most 
part very similar when they quit the egg Haeckel, ih his 
'• Naturliche Schopfungsgeschichte,” gives a diagram 
which illustrates this very clearly 

In the case of insects, the gradual course of evo¬ 
lution through which the present condition of the 
group has been probably ailived at, has been discussed 
by Mr. Dai win, by Fritz Muller, Haeckel, Brauer, myself 
and others At first sight the differences arc indeed great 
between the various groups of insects. The stag beetle, 
the dragon fly, the moth, the bee, the ant, the gnat, the 
grasshopper -these and other less familial types seem at 
first to have little indeed in common They differ in size, 



in form, in colour, m habits, and inodes of life Yet the 
researches of entomologists, fallowing the clue supplied 
by the illustrious Savigny, have shown, not only that 
while differing greatly in details, they are constructed on 
one common plan; but also that othei groups, as for 
instance, Crustacea (Lobsters, Crabs, &c ) and Arachmda 
(Spiders and Mites), can be shown to be fundamentally 
similar In PI 4 I have figured the larvae of an Ephemera 
(Fig i), of .1 Meloe (Fig 2), of a Dragon Fly (Fig. 3), of 
a Sitaris (Fig 4), of a Campodea (Fig 5), of a Dyticus 
(Fig 6), of a Termite (Fig f), of a Stylops (Fig. 8), and 
of a Ihrips (Fig 9) All these larvae possess many cha¬ 
racters in common The mature forms are represented 
in the corresponding figures of Plate 3, and it will at once 
be seen how considerably they differ from one another. The 
same fact is also illustrated in Figs 48—55, where Figs. 
48—51 represent the larval states of the mature forms re¬ 
presented in Figs 52—55 Fig. 48 is the larva of a moth, 
rot is Sliffuta (tig. 52), Fig. 49 of a beetle, Haltica 
(Fig 53), Fig 50 of a Saw Fly, Cimbex^ I lg 54); and 
Fig. 5) of a Centipede, Julus (Fig. 55). 

Thus then, alth > igh it can be demonstrated that per¬ 
fect inserts, however much they differ in appearance, are 
yet reducible to one type, the fact becomes much more 
evident if ive compare the larvae M Brauer* and It 
have pointed out that two types of larvae, which Packard 
has proposed to call the Eruciform and Lcptiform, run 
through the principal groups of insects This is obviously 
a fact of great importance as all individual Meloes are 
derived from a form resembling Plate 2, Fig 2, it is surely 
no rash hypothesis to suggest that the genus itself may 
be sq. 

Firstly, however, let me say a word as to the general 
Insect type It may shortly be described as consisting 
of animals, possessing a head, with mouth-parts, eyes, 
and antenna j a thorax made up of three segments, each 
With a pair of legs ; and a many-segmented abdomen 
With anal appendages. Into the internal anatomy 1 will 


not now enter It will be seen that Plate 4, Fig. 4, re- 
1 presenting the larva of a small beetle named Sitaris, 
[ answers very well to this description. Many other 
Beetles ate developed from larva; closely resembling those 
of Meloi; (Plate 4, Fig 2), and Sitaris (Plate 4, Fig. 4) j in 
fact—except those species the larv.c of which, as, for 
! instance of the Weevils (Plate 2, Fig 6), are internal 
I feeders, and do not require legs—we may say that the 
Coleoptera generally are derived fiom larva; of this type. 

I will now pass to a second order, the Neuroptera. 

■ Plate 4, Fig 1, represents the larva of Chloeon, a species 
the metamorphoses of which I described some years ago 
m the Lmnean Transactions,* and it is obvious that in 
essential points it closely resembles the form which I 
have just described 

The Orthoptcra, again, the order to which Grass¬ 
hoppers, Crickets, Locusts, &c belong, commence life in 
| a similar condition, and the same may also be said of the 
Tuchoptcra 

From the difference in external form, and especially 
the large comparative size of the abdomen, the larva; of 
Lepidoptera (Fig 48), and of certain Hymenoptera, 
for instance, ol birex (Fig 14) and of the Saw 
Flies (Fig 50), have generally been classed with the 
maggots of Flies, Bees, Weevils, &c , rather than with the 
more active foim of larva just advened to This seems to 
me, as I have already pointed out,+ to be a mistake If 
we look, for instance, at the larva of Tenthredo 
we sec the three thoracic segments well marked, 
and the three pairs of legs The abdominal prolegs, 
indeed, give the larva- a vcrydiffeient appearance to those 
of the preceding type, but m some respects remove them 
still further from the apod, vermiform, larva;. The larvae 
of other species belonging to this group, foi instance of 
Lyda, have no abdominal prolegs, and well developed 
though short antenna-. The caterpillar type differs 
then in Us genetal appearance owing to its greater 
clumsiness, but still essentially agrees with that already 
described 

No Dipterous larva, so fai as 1 know belongs truly to 
this type , in fact, the eaily stages of the pupa m the 
Diptcra seem in some respects to correspond to the larva; 
of other Iijj,ect oidcrs The Development of the Diptera 
is, however, as Weissmant has shown, very abnormal in 
other respects 

Thus then we find in many of the principal groups 
of insects that, greatly as they differ from one another 
in their mature condition, when they leave the egg 
thev consist of a head, a three-segmented thorax, 
with three pairs of legs, and a many-jointed abdomen, 
often with anal appendages Now is there any mature 
animal which answers to this description ? We need 
not have been surprised if this type, through which 
it would appear that insects must have passed so 
many ages since (for winged Neuroptera have been 
found in the carboniferous strata) had long ago become 
extinct. Yet it is not so The interesting genus Campo¬ 
dea (PI. 3, Fig 5) still lives, it inhabits damp earth, and 
closelv resembles the larva of Chlodon (PI. 2, F'lg 1), 
constituting, indeed, a type which, as shown in PI. 4, 
occurs in many orders of insects. It is true that the 
mouth parts of Cainpodea do not resemble either the 
strongly mandibulate form which prevails among the 
larvie of Coleoptera, Orthoptera, Neuroptera, Hymenop¬ 
tera, and Lepidoptera, or the suctorial type of the 
Homoptera and Heteroptera. It is, however, not the 
less interesting or significant on that account, since, as I 
have elsewhere endeavoured to point out, its mouth parts 
are intermediate 5 between the mandibulate and haustillate 
types , a fact which seems to me highly significant. 

It seems to me, then, that there are good grounds for 


* Lmnean Transaction*. 1866, vol xjtv, 
t Lmnean Transaction*, vol. xxiv jd 65 
\ Siabold and KoUiW* ZeU». f. Win. Zoo!., i86< 
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considering that the various types of insects are descended 
from ancestors more or less resembling the genus Cam¬ 
podea, with a body divided into head, thorax, and abdo¬ 
men ; the head provided with mouth-parts, eyes, and one 
pair of antennae, the thorax with three pairs of legs, and 
the abdomen, in all probability, with caudal appendages. 

If these views are correct, the genus Campodea must 
be regarded as a form of remarkable interest, since it is 
the living representative of a primaeval type from which 
not only the Collembola and Thysanura, but the other 
great orders of insects have denved their origin 

This ancient type may possibly have been derived from 
a less highly developed one, resembling the modern Tar- 
digrades, a (Fig. 56) smaller and much less highly 
organised being than Campodea, which has been succes¬ 
sively placed among the A can and the Rotatora It 
possesses two eyes, three anterior pairs of legs, and one 
at the posterior end of the body, giving it a curious le- 
semblance to some Lepidopterous larva' 

These legs, however, as it will be seen, are reduced to 
mere projections. But for them, the Tardigrada would 
closely resemble the vermiform larva so common 
among insects. Among the Coleoptera, for instance, the 
vermiform type occurs in the weevils ; among Hymcnop- 
tera in the Bees and Ants , among Diptera it is general 
Among I'richoptera the larva early acquires the three pairs 
of legs, but as Zaddach has shown,* there is a stage, 
though it is quickly passed through, in which the divisions 
of the body are indicated, but no uaee of legs is yet pre¬ 
sent. Indeed, there appear to be reasons for considering 
that while among Crustacea the appendages appear be¬ 
fore the segments, in Insects the segments precede the 
appendages, although this stage of development is very 
transitory, and apparently, in some cases, altogether sup¬ 
pressed I say “ apparently,” because I am not yet 
satisfied that it will not eventually be found to occur m 
all cases Zaddach, m his careful observations of the 
embryology of Phryganea, only once found a specimen m 
this stage, which also, according to the researches of 
Huxley, t seems to be little more than indicated in 
Aphis It is therefore possible that in other cases, when 
no such stage has been observed, it is not really absent, 
but, from its transitoriness, has hitherto Reaped at¬ 
tention. 

Fritz Muller has expressed the opinion | that this ver¬ 
miform type is of comparatively recent origin , he says, 
“ the ancient insects approached more nearly to the 
existing Orthoptcra, and peihaps to the wingless Blat- 
tidte, than to any other order, and the complete meta¬ 
morphosis of the Beetles, Lcpidotcra, &c. is of later 
origin.” “There were,” he adds, “perfect insects before 
larva: and pupa?.” This opinion has been adopted by 
Mr. Packard § in his “ Embryological Studies on Hexa- 
podous Insects.” 

M. Brauer|| also considers that the vermiform larva is 
a more recent type than the Hexapod form, and is to be 
regarded not as a developmental form, but as an adapta- 
tional modification of the earlier active hexapod type. In 
proof of this he quotes the case of Sitans 

Considering, however, the peculiar habits of this 
genus, to which I have already referred, and that 
the vermiform type is altogether lower in organi¬ 
sation and less differentiated than the Campodea 
form, I cannot but regard this case as exceptional; 
as one in which the development has been, so to 
say, “ falsified ” by the struggle for existence, to use an 
expression of Fritz Muller’s, and which therefore docs not 
truly indicate the successive stages of evolution. On 
the contrary, the facts seem to me to point to the con- 
elusion that, though the grublike larvae of Coleoptera, and 



some other insects, owe their present form mainly to the 
influence of external circumstances, and partially also to 
atavism, still the Campodea type is itself derived from 
earlier vermiform ancestors Nicolas Wagner has shown 
in the case of a small gnat, allied to Cecidomyia, that 
even now, in some instances, the vermiform larvae retain 
the power of reproduction. Such a larva (as, for 
instance, Fig. 57) very closely resembles some of the 
Rotatoria, such, for instance, as Albertia or Notom- 
mata; these differ generally in possessing vibratile cilia. 
There is, however, one genus—Lmdia (Fig. 58)—in which 
these cilia: are altogether absent, and which, though re¬ 
sembling Macrobiotus in many respects, differs from that 
genus in being entirely destitute of legs. I have never met 
with it myself; but it is described by Dujardm, who found 
it in a ditch near Pans, as oblong, vermiform, divided 
into rings, and terminating posteriorly in two short conical 
appendages The jaws are not unlike those of the larvte 
of Flies, and indeed many naturalists meeting with such a 
creature would, I am sure, regard it as a small Dipterous 
larva, yet Dujardm figures a specimen containing an egg, 
and seems to have no doubt that it is a mature form.* 
John Lubbock 

(To be eputinned.) 


AMERICAN SCIENTIFIC EXPEDITIONS j- 
HTHE present year will be pre-eminently characterised 
1 m the history of the United States by the number 
of scientific expeditions, thoroughly equipped in every 
respect, and fitted out for exploration in various regions 
of the great West, and although most of them have been 
already referred to m our columns, it may be well to 
recapitulate them in geographical order. The most 
northerly is the International Northern Boundary Com¬ 
mission, which is intended to survey tile line of the foity- 
ninth parallel, from the Lake of the Woods to the crest of 
the Rocky Mountains The survey of the eastern section 
of the northern boundary of the United States was com¬ 
pleted many yeais ago by Colonel J D. Graham and 
others, and that of the western section, from the Pacific 
coast to the Rocky Mountains, was brought to a close tn 
i860. The middle section, as was the western, ts in 
charge of Archibald Campbell, Esq, of Washington, as 
commissioner, with Major Twining as chief engineer 
officer on the part of the United States. Dr. Elliott 
Coues, of the army, the well-known naturalist, accom¬ 
panies the expedition in that capacity, and the work will 
be done in connection with a large party, equally well 
equipped, detailed by the British Government 

The labour of this Commission was begun m 1872, con¬ 
sisting in the examination of the line from the Lake of 
Woods to Pembina, this village being the starting-point 
for the present year 

The next expedition is that along the line of the 
Northern Pacific Railway, and will consist of a body of 
about 2,000 troops, under the immediate command of 
Colonel D N Stanley. This will concentrate at Fort 
Abraham Lincoln, on the Missouri, now representing the 
western terminus of the Northern Pacific Railway, and 
its route will be westward toward and across the Yellow 
Stone River. This large force is intended tq keep the 
Indians in check, and prevent any interferences on their 
part with the location and construction parties of the 
railway In view of the fact that this expedition passes 
through a rich but little-known country, abounding m 
objects of natural history and zoology, the president of 
the National Academy of Sciences memorialised the 
Secretary of War in reference to the appointment of a 
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corps of scientific men to accompany it; and this com- 
munication being favourably received, a number of gentle¬ 
men were duly commissioned. Some of these, however, | 
subsequently found themselves unable to carry out their 
intention; but finally an organisation was completed, 
with Mr. J. A. Allen, of Cambridge, as zoologist, Dr. 
Lionel R. Nettre, of New York, as mineralogist and geo¬ 
logist ; Mr William Pywell, of Washington, as photo¬ 
grapher; Mr. Edward Konopicky, of Cambridge, as 
zoological and landscape artist; and Mr C. W Bennett 
as general assistant These gentlemen have been com¬ 
mended especially to the kind attentions of General 
Sheridan and Colonel Stanley, and will receive every 
facility possible for carrying on their work. 

The next expedition is that of Prof F V. Hayden, 
who continues the work upon which he has been engaged 
for so many years His starting-point is Denver, and the 
region to be explored lies south of the fortieth parallel of 
latitude, and extending from Green River on the west to 
the eastern base of the Rocky Mountains He expects 
to occupy several successive years in proceeding toward 
the Mexican boundary The expedition has been divided 
into several parties, each with its commander. The 
general topographical and surveying work is under the 
direction of Mr James T Gardner, so well known in 
connection with Mr Clarence King’s explorations. Some 
of the specialists accompanying the expedition are Dr. 
F. M Endlich and Mr. Marvin as geologists, and Mr. J. 
H. Batty as zoologist. 

The next survey in the geographical order of arrange¬ 
ment is that of Lieutenant George M Wheeler, in con¬ 
tinuation of the labours of seveial preceding years This 
expedition will be divided into four mam field parties, 
one of which will be again subdivided, and includes four 
astronomical and tnangulation parties Party No. I, 
under charge of Lieutenant Wheeler himself, will operate 
in portions of New Mexico and Arizona, and will be 
accompanied by Mr. G K. Gilbert as chief geologist, and 
Dr. Oscar Loew as assistant geologist. Party No. 2, 
under Lieutenant Hoxie, will be accompanied by Mr. E. 
E. Howell as geologist, and Mr. H W, Henshaw as natu¬ 
ralist. This party will move from Salt Lake to Camp 
Wingate, passing through portions of New Mexico and 
Arizona. The third party, undei Lieutenant William L. 
Marshall, with Prof J J. Stevenson as geologist and 
mineralogist, and Dr J. L. Rothrock as medical officer 
and naturalist, will move south-west from Denver through I 
to Wingate, and explore also a portion of New Mexico 
and Arizona. 

The fourth, or triangulation party, will start fiom Santa 
Fd, and carry a system of trianguUtion west to the 
meridian of Fort Wingate, and thence south to the 
Mexican border. The first astronomical party will be 
stationed at Salt Lake, with Mr, J. H. Clarke .is observer ; 
the second will be on the Denver and Santa Fd line. Dr. 

1'. Kampf, observer, the third will be on the Union 
Pacific and the Central Pacific Railroad lines, with 
William W. Maryatt as observer ; and the fourth party at 
Ogden, with Prof. H B Herr as observei. Here an ob¬ 
servatory will be constructed for receiving signals from 
communicating stations, with a view of establishing differ¬ 
ences of longitude. 

The expedition of Major J. W. Powell on the Colorado 
River, in Utah, comes next in order, this gentleman being 
now occupied in finishing his work and pieparing his re¬ 
port in compliance with the Act of Congress. Major 
Powell had been several years in this region, and lias al¬ 
ready constructed a map of wonderful interest and great 
accuracy. In connection with his work he lias made a 
very large ethnological collection relating to the Piute 
Indians. 

The explorations of Mr. Clarence King, who has been 
engaged tor several years in the survey of the line of the 
fortieth parallel, will, it is understood, be completed during 


the present season by reviewing some portions of the route 
already traversed. 

The engineer expedition under Captain Jones will alse 
proceed from Cheyenne along the Wind River Mountains 
to some point on the Upper Missouri, and will be accom¬ 
panied by Dr Parry, the well-known botanist. It is also 
understood that a large Government party will start from 
Fort Ellis and proceed eastward, and form part of the 
Yellowstone expedition already referred to. 

The exploration of Alaska will also be prosecuted in 
behalf of the Coast Survey by Mr. William H Dali, who 
has already proceeded to the Aleutian Islands, with a 
view of preparing a proper chart of the same, and espe¬ 
cially of selecting a suitable landing-place for the pro¬ 
posed Pacific Ocean cable The labours of Mr. Henry 
W Elliott and Captain Bryant in the islands of St Paul 
and St George, in Behring Sea, will, it is hoped, be as 
productive as in 1872 

Nearly all the parties referred to, while, of course, pre¬ 
pared for prosecuting the topographical, geographical, 
and astronomical service, are accompanied by competent 
geologists, botanists, and zoologists, and there is reason 
to believe that the amount of material which will be 
transmuted by them to the National Museum will exceed 
m magnitude and value that of any previous year since 
its establishment in 1857 


NOTES 

ifAl a meeting of the Geographical Society on Monday even¬ 
ing, Sir Bartlc l'rcre, who was in the chair, intimated that the 
Queen had been graciously pleased to grant a pension of 300/ 
a year to Dr f ivingstone We are glad to aee that the daily 
press is becoming alive to the scandal of putting off with such a 
paltry gift a man who hax spent his life ui the disinterested 
service of his country and of humanity lie has surely 
ea> rnJ something more handsome Sir Bartle Frere read a 
letter from Dr. Kirk, which stated that the East Coast Ex¬ 
pedition was getung on well, and that its members were 
in good health Dr Dillon and Lieutenant Cameron had 
succeeded in traversing the wet country, and were now 
engaged in collecting porters on the inland side of the river. 
Lieutenant Murphy and Mr Moffat were understood to be 
following. His arrival had done much for the assistance 
of the expedition. No further news had of late been re¬ 
ceived of the expedition, a circumstance regarded by Dr Kirk 
m a favourable sense A letter from Lieutenant Grandy, from 
the Western Expedition, was then read. I11 this communication 
the writer, 111 giving an account of the progress of the expedition, 
stated that the men were all well, and that the climate was de¬ 
liciously cool 

Till re will be an Election to Five Scholarships at Jesus 
College, Oxford, on Tuesday, October 14. The annual value 
of the Scholarships is 80/ , and they are tenable to the close of 
the twentieth term from the Scholar’s matriculation Candi¬ 
dates must not on the day of election be full twenty-four years 
old One of these Scholarships is an Open Scholarship. It will 
be g-ven according to proficiency in Physical Science, combined 
with the Classical attainments required by the University. The 
Examination for this will commence on Tuesday, October 7, 
and it -will be held at Magdalen College in company with that 
for a Magdalen Demyship and a Merton Post-Mastership. 
Papers will be set in Chemistry, Physics, and Biology, and an 
opportunity will be given of showing a knowledge of practical 
work in Chemistry and Biology Candidates for this Scholar¬ 
ship, if not otherwise admitted to the Examination, are requested 
to call on the Puncipal of Jesus College, on Monday, Oct 6 , 
and if so admitted, to call upon him on any day in the same 
week,'and to bring with them certificate! of age and of past 
good conduct. 
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There will be an election to a Fellowship in Natural Science 
at Magdalen College, Oxford, in October next, the holder of 
which will not be required to take Holy Orders The exami¬ 
nation will be held in common with Merton College, preference 
being given to proficiency in biology, the College reserving to 
themselves the power of taking candidates in any othci branch 
of Natural Science if it shall seem expedient to do so 
Candidates must have passed all the examinations required by 
the University of Oxford or University of Cambndge for the 
degree of Bachelor of Arts, and must not be in possession of 
any Ecclesiastical Benefice, or of any Property, Government 
Pension, or office tenable for life, or during good behaviour (not 
being an Academical office within the University of Oxford), the 
clear annual value of which shall exceed 230/. They must also 
produce testimonials of their fitness to become Fellows of the 
College as a place of religion, learning, and education, and 
these must be sent to the President on or before Monday, Sept 
29 Candidates are required to call on the President on Mond iy, 
Oct 0, between the hours of 3 and 5, or 8 and 9 P M T he exa¬ 
mination will commence the iollowmg day 

Dr James BoiroMLEY, B A , D be, F C S , has been ap¬ 
pointed to the Science Mastership of the Taunton College 
School, The liberality of two or three munificent friends has 
enabled the headmaster to place the settnee teaching on a new 
and enlarged footing Science has been taught 111 the school 
since 1865 with imperfect instruments, accommodation, and 
teaching power, yet with sufficient thoroughness to pass many 
pupils m the London Matriculations and in the scientific portion 
of the (Oxford Local Examinations The apparatus will now be 
largely increased, a temporary but efficient laboratory is about to 
be erected, and a science master of the highest reputation has 
been secured, 

'111L fine specimen of the Octopus brought to the Brighton 
Aquarium from the French Coast in April last and suspected at 
the time by Mr Saville Kent to be a female, ha« )ust verified 
this anticipation by depositing numerous eggs The position 
selected by the creatuie for their hxlgment is most opportune, 
the several clusters being attached to the lockwoik, close to one 
another, within a few inches of the front glass of its tank , thus 
affording every facility for their observation to the general 
public, and enabling the officers on the Naiuralist’s Staff to 
watch their progress towards maturity from day to day The 
eggs were deposited on Thursday last, the 19th inst, since which 
time the parent hts vigilantly guarded them, usually encircling 
and partly concealing ihe whole within a coil of one or more of 
her snake-like arms, and vigorously repelling the near approach 
of any of her comrades in the same tank Like those of the 
Argonaut or Paper Nautilus, the eggs of the Octopus arc of 
small siae compared with the ova of other Cephalopoda, the 
individuals being no more than one-eighth of an inch in length, 
of oval form, and are crowded round a central flexible stalk 
two or three inches long A dozen or more of tbtse compound 
clusters, each including over a hundred eggs, represent the 
number already deposited by the female Octopus in the Brighton 
tanks. The mate of the interetting parent u a fine fellow 
brought from the Cornish Coast last February. Oil the arrival 
of his fair companion he immediately vacated his oyster grotto 
in her favour and for many subsequent days lavished upon her 
the most assiduous attention. 

Mr. Livingstone Stone, the Assistant Commissioner on 
the part of the United States, has been engaged for some time 
past in collecting fresh-water fishes of various species to be 
transported to California, for the purpose of introducing them 
into the rivers and ponds of that State. For this purpose he 
had sent to him a car of the Central Pacific Railway, which he 
baa had fitted up properly fox this object. At one end of the 


car is a plank pond, lined with zinc and holding four tons of 
wa>er, over which are berths for Mr. Stone and his assistants. 
The rest of the car is occupied with smaller tanks, and a reserve 
of sea and fresh water, household and commissary supplies, &c 
Among the species that Mr. Stone carries with him, in the form 
of partly hatched eggs or young, are shad, cat-fish, yellow peich, 
wall eyed or glass-eyed perch, eels, lobsters, and the like, and 
there is every reason to believe he will succeed 111 transfeuing 
hts freight without material loss If he accomplishes his object 
of placing these fish in the California waters, (here is every 
reason to expect them to coiistituie before many years an im¬ 
portant addition to the food resources of the btatr. 

Mr Bkntiiam’s Anniversary Address to the Linncan Society, 
just printed at the request of the Fellows, deals clncffy vvnh 
the progress of physiological botany during the past year. He 
refers especially to Straxburger’s investigations of the floral 
structure of Comfcra; and Gnetaccu., and to the genealogical 
theory by which that botanist makes the Conifers the parent race 
from which the Gnetacex 1 have directly descended, these agim 
having engendered the higher Dicotyledons This theory Mr 
Bcutham considers to rest on very slender grounds, preferring the 
hypothesis that the Gnetace.c have remained the least modified 
from the common stock, the Conifers, having undergone a 
greater progressive change in one direction, the total separation 
of the sexes, the Dicotyledons a greater advance in another 
dncction, the increasing complexity of the floral development. 
Haeckel's conjectural pedigree of the Calcisponges is also 

The “session extraordinaire’’ of the Botanical Society of 
I'ranee will lie held this year at Brussels under the auspices of 
the Royal Botanical Society of Belgium. The session will com¬ 
mence by a meeting at the Botanic Gardens, Brussels, on 
July 9, at 9 A w. Excursions will be made lo the botanical 
evtiblishments at Brussels, Ghent, Liege, Antwerp, Ac , as 
veil as to the grotto u( Ilaux, the marshes of Hassell, &c, 
Fnglish botanists are especially invilcd to Uke pait in tins 
meeting The districts to lie visited are stated to be of u11U1U.1l 
I interest from a botanical point of view 

1‘ilE subscriptions to the -Sedgwick memorial give promise 
that a handsome museum will be erected to Ins memory The 
amount alieady promised is very considerable Ihe Chancellor 
ol the University, the Duke of Devonshire, heads the list with a 
donation of 1,000/ The High Steward, the Earl l’owis, contri¬ 
butes 200/ , the Prince of Wales, 100 gumtas, the Vice 
Chancellor, Dr Cookson, the two representatives m fail lament, 
the Right Hon S H Walpole and Mr Bercsford Hope, os 
well as a large number ol other gentlemen give 100/ each l’he 
1 irl of Derby has pionuxed 200/, Prof belwyn, 500/ , the 
Mister of Trinity College, 200/ , Prof. Lightfoot, 200/. 

1 HE Royal Horticultural bocicty’a Show at Bath was opened 
on Tuesday, and continues till Saturday 

The official report of the Secretary of the U S Navy, re¬ 
specting the Arctic exploring ship Point is, dispels the suspicions 
respecting the manner of Captain Hall’s death, and shows that 
the -epsralion of the crew was accidental, but does not account 
foi the failure of the Polaru to rescue the men on the ice Im¬ 
portant scientific results have been obtained The supposed 
open Polar Sea proves to lie a sound opening Into Kennedy 
Channel, with an inlet on the east, probably marking the 
northern shore of Greenland. The Tigress, which has been 
purchased by the Navy department for the relief expedition, will 
start early in July, 

The Council appointed at the Conference of the Tradea 
Guild of Learning, recently held at the Society of Arts, met on 
Saturday last. Amongat other buainesa transacted it was resolved 
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that m addition to various other eminent men, the following, as 
representatives of literature, science, and art, be invited to be¬ 
come vice-presidents of the guild.—Prof Huxley, Sir Francis 
Grant, Mr. Alfred Tennyson, Dr W B Carpenter, Prof Tyn¬ 
dall, Sir Antonio Brady, Lord Lyttelton, Mr Thomas Hughes, 
M.P , Mr J. A. Froude, and Sir Sterne!ale Bennett It was 
further resolved that the annual subscription for ordinary mem¬ 
bers be one shilling or upwards, and for associate members one 
guinea or upwards , that application should be made for dona¬ 
tions to meet the preliminary expenses, and to furnish an income 
until the society is self-supporting, and that .1 prospectus of the 
objects and plans of the society should be issued as soon as 
possible 

Commodore Slil'RlWF has returned to the Navy Depart¬ 
ment at Washington, bringing with him the materials for pre¬ 
senting a detailed report of his exploration upon the Isthmus of 
Darien during the past winter in reference to the construction of 
an inter ocennic ship canal The result of his inquiries has been 
much more favouiable than was anticipated, and it Is now esti¬ 
mated lhat only twenty-eight miles of canal need be constructed, 
the remainder of the distance consisting of the perfectly navi¬ 
gable waters of the Alrato, Doguado, and Napipi livers. A 
tunnel will still be necessary, as estimated on a pievious ex¬ 
ploration, but this will only require to be three miles m length, 
instead of five, and it is estimated that the entire distance can be 
completed at a cost of less than 70,000,000 dols Twenty-two 
miles of the canal are over an almost level plain, and only nine 
locks in all will be needed. 

W* have just received the fiist number of the Bulletin, or 
Proceedings of the Society of Natural History of .Buffalo, Now 
York tour sundai numbeis are to be issued each year, with a 
few plates The number before us is solely occupied by the 
work of Mi Aug R Grote, who contributes four papers 
describing new North American Moths, and giving catalogues 
of the Sphmgidae and /.ygacmulac of North America, followed 
by conclusions drawn from a study of the genera Hypen.a, and 
Hermima 

Since the diffraction spectrum differs ftom a prismatic spec¬ 
trum of the same length in having the less refrangible lays more 
widely dispersed, it some time ago suggested itself to Prof C. 
A Young that a so-called ipUti -finite or “ grating ” of fine lines 
might advantageously replace the prisms in spectroscopes de¬ 
signed for the obscivation of the solar prominences through the 
C line Having recently obtained one of the beautiful gratings 
ruled upon speculum metal, having a ruled 'surface of something 
more than a square inch, the lines being spaced at intervals of 
vu'bu of an inch, he combined this with the collimator and tele¬ 
scope of a common chemical spectroscope, thus getting an instru¬ 
ment furnishing a spectrum of the fiist order, in which the D 
lines are about twice as widely separated as by the flint glass 
prism of 6o° belonging with the original instrument In 
the neighbourhood of C the dispersion is nearly the 
same as would be given by four prisms. The spectra 
of the higher orders are generally not so well seen on 
account of their overlapping J each othei, but fortunately 
with one paiticular adjustment of the angle between .the collima¬ 
tor and telescope, the C line in the spectrum of the third order 
can be made to fall in the vacant space between the spectra of 
the second and fourth orders On applying the new instrument 
to the equatorial, Prof. Young found that in the first order 
spectrum he could easily see the brght chromosphere lines 
C, D„ and F ; he could also, though with great difficulty, make 
out Hy, (2796K) On opening the slit the outline of the chro¬ 
mosphere and the forms of the prominences were well seen, 
both m the spectra of the first and third order The grating is 
much lighter and easier to manage than a train of prisms, and 


if similar ruled plates can be furnished by the opticians at reason¬ 
able prices and of satisfactory quality, it would seem that for 
observations upon the chromosphere and prominences they might 
well to some extent supersede prisms 

The Llcventh Annual Report of the Free Libraries Com¬ 
mittee of Birmingham is very carefully drawn up It contains 
some valuable analytical tables showing the average numbers 
of those who daily take advantage of the library, the ages of 
the readers, their occupations, along with the number of 
volumes issued to readers of each occupation, and tables show¬ 
ing ,hc books most in demand From the lattei item we are 
glad to see that science in its vauous departments comes in for a 
very fair share of attention. In Apiil 1S72 the Reference 
Library and the Art Gallery were thrown open to the public 
on Sunday afternoons, and to judge from the statistics, the 
privilege has been taken consideiabte advantage of, especially 
by those who have least tune during the week, for mental 

In the last number of the Jem uni oj tlit Statutual \onety is 
an interesting paper by Mr. F Gallon, F R S , on the Relative 
Supplies from Town and Country Families to the population of 
future geneiations Mr Galton took for the purpose of com¬ 
parison, from the census returns, 1,000 families belonging to 
Coventry, in vvhieh there are various industries, and where the 
population is not increasing, and 1,000 families fiom small agri¬ 
cultural parishes in ,Warwiekshire After careful comparison 
and calculation, based on ascertained data, Mr Galton concludes 
that the rate of supply 111 towns to the next adult generation is 
only 77 per cent , or, say, three-quarters of that in the country 
In two geneiations the proportion falls to 59 per cent , that is, 
the adult grandchildren ol artisan townsfolk ate little more than 
half as numerous as those of lahouimg people who live in 
healthy country distucts 

The Reports and Pioceedmgs fui the year 1872-3 of the 
I Miners’ Association of Cornwall and Devon, contain some good 
| papeis, mostly of a practical naliuc, in connection with mining. 

Wi have received the Monthly Notices of the papers and 
proceedings of the Royal Society of Tasmania for 1870, 1871, 
and the half ol 1872 A great part of them are occupied with 
valuable meteoiological observations and statistics, and from the 
reports of the society’s meetings and the numerous papers printed 
t>/ e\U h\o on subjects connected with all departments of science, 
wc judge the society to be in a healthy condition As might 
natuially be expected, many of the papers are devoted to the 
practic'd aspects of science, to pisciculture, arboriculture, agri¬ 
culture, the renting of sheep, sec 

W) would recommend to anyone visiting Derbyshire, espe¬ 
cially the district around the I'eak, Mi. Bates’s little “ Hand¬ 
book to CastKon and its Neighbourhood,” containing very full 
and well compacted information on all the places of interest 
around There is a useful section on the geology, mineialogy, 
and botany of the district, and we believe that Mr John Tym, 
of Castlcton, the publishei of the book, well known as a geolo- 
1 gist, will willingly give anyone who calls at his shop, informa¬ 
tion on the natural history of the district 

Wt would recommend to all Londoners who are at a loss how 
to spend an occasional holiday to procure the summer edition of 
I Mr Henry Walker’s 11 Half-Holiday Guide,” which is wonder¬ 
fully cheap considering the quantity of matter it contains. It 
would take a few summers of half-holidays to exhaust all the 
charming resorts around London he describes. The book also 
contains much useful information for the botanist, geologist, 
ornithologist, entomologist, and mtcroscopist, as well as with 
regard to various sports. Mr. Walker should, however, cease 
to quote so much irrelevant verse. 
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The following additions have been made to the Brighton 
Aquarium during the past week - —Two Puffins (Pratercutn 
aicltca)-, small Crocodile (Csocoiilus sp) from Sumatra, pre¬ 
sented by Captain Murray, Bass (Lairax lupus ); Black Bream 
(Cantharns hneatus ), Stieaked Gurnards (Ttigla hneata ), 
Mackerel ( Si ombet scomber). Lumpfish (Cyi lop/crus lumpus), 
Grey Mullet ( lifngilcaptlo ), Bailan Wrasse (Lahus maculatus), 
Flounders (PleuronecUs flesus ), fresh-water variety, presented by 
F. J. Evans, F.sq , Herring (Clttpea harengus ), Conger Eels 
(Conger vulgattt ), John Doree (Zeus fabci) , Sea Horses 
(Hippocampus lamulosus) from the Mediterranean, Octopus 
(Octopus vulgar ts), Oystei s (Osti ea edu/is ), Zoophytes ( 4chnoloba 
diatt/bur), (Sa«arlta mvta), (9 mintafa), (Alcyomum digilatum), 
(Tubularia mdnasa) 

TilK additions to the Zoological Society’s Gardens during the 
past week include a Dormouse i’hilanger (Diomtcia nana) from 
Tasmania, presented by Mast W 1 ‘ Stratford , a Coati, brown 
variety (Nasua tiasira ) from S Amerca, presented by Mr G P 
Crawford , a Lion ( I'Jt r ho) from Afnca, presented by the 
Hon M. F G Finch Hatton , a Rhesus Monkey (Ala,,mis 
cryfhicus) from India, presented by Mr J C Freeman, a 
Tasmanian Rat Kangaroo (Itypsipi minus , u me ulus), presented 
by Mr J Shelton , a Garnet's Galago (Galago garueltt) from 
E Africa, presented by Mr bartle l’rcrc , two horned I tzards 
(Phiyrosoma comu/nm) from Texas, prestnted by Mr. W. 1 . 
Booker, a Clifford’s Snake ,(Zam,ni\ ,hffoiJn) from Cairo, 
presented by Mrs E Livcmg , a black Stork (Cicouia nigra), two 
white Storks (C alba), and a Spoon-bill (Plataha Icucorodia), 
purchased, a red Kangaroo (Ma,iopu\ 111/iis), and a Fallow 
Deer (Patna vulgans), born in the Gardens 


SOCIETIES AND ACADEMIES 

Royal Society, May 15 -“On the Heating of a Disc by 
Rapid Rotation tn vacuo ” By Prof Balfour Stewart, M A , 
F R S , and Prof P G fait, M A 

In two previous communications to tins Society, we gave an 
account of some experiments sshtch wc bad made up >n the 
heating of a disc through lotition 111 tut ho In these experi¬ 
ments the increase of radiation of tlic heated disc was observed 
by means of a delicate thermopile and galvanometer Three 
aluminium discs of various thicknesses and one ebonite disc 
were used, and the results derived from the experiments were as 
follows — 

(1) The heating effect observed appeared to be independent 
of the density , and of the chemical constitution of the residual 
air and vap >ur surrounding the discs 

(a) The quaitity of he it developed under similar circum¬ 
stances of rot ition in three aluminium disc s 05, 0375, 025 of 
an inch in thickness respectively appeared to be the same, inas¬ 
much as the relative thermometric effect for these discs varied 
inversely as their thickue-s 

(3) Besides the heating effect alluded to in (1) and ( 2 ), there 
was fo m 1 tn be, when the vacuum had been lecrntly made. a 
strictly temporary effect, snmetimss in the direction of heat, 
sometimes in that of cold, owing probably to the condensation 
or evaporation of small quantities of aqueous vapour, but this 
effect was only no'ice <ble during rotation, disappearing the mo¬ 
ment the m ition was stop ped. 

In June 1871 the expe riments were resumed In the mean lime 
theapparatus had been fitted with an arrangement working through 
a barometer-tube, by means of which, instead of trusting to radi¬ 
ation, the disc itself might, after rotation, be tapped by means 
of the pile, which could be brought up to it and then withdrawn. 
By this means a much larger effect might be obtained, and it 
became possible, by varying the adjustment, to find according to 
what law the heat-effect varies with the distanA from the 

These experiments were conducted in the following manner 
The disc was first of all tapped befoie rotation several times, 
at each tapping the momentary swing of the needle was re¬ 


corded, and the mean of the readings w... 
eating the state of the disc with respect to heat. 

The disc was next tapped after rotation, and the difference 
between the readings before and after was taken as indicating the 
change in the state of the disc produced by rotation. 

The results derived by tapping an ebonite disc were found to 
be very different from the radiation-results, inasmuch as in the 
former the effect of the pressure and quality of the residual air 
is very apparent, while 111 the radiation-results it is hardly per¬ 
ceptible. A probable explanation of this will be given after¬ 
wards, but in the mean time, in view of these results, it has been 
thought expedient to discuss them quite independently and by 
themselves, with the view of ascertaining whether they can best 
lie explained by a gas-effect alone, or whether they likewise indi¬ 
cate a residual effect independent of gas 
With this objcit calling A B the results at A and A let u s 
taU c as representing the ,„l,oU effU t at a pressure 

of in. due to whateiir cause or causes Wc thus obtain 
Dry hydrogi 11 Dry Hlr Di y carbonic acid 


Gas-effect at r" 0 


Diyhjdrogcn Dry air Dry carbonic acid 
Residual effect . . 55 50 60 

.Similar experiments 111th the same galvanometer were made 
with a disc of cartiidge-paper, of which the pores were filled 
with solid paraffin 

Tieating these results 111 the same manner as those of the 
ebonite disc, we obtain — 

Dry hydrogen Dry air Dry carbonic acid 
Whole effect (/,) 250 45-0 435 

Gas-cffect (,“ T ) 40 20 O 23 O 

Residual effect . 21 o 23 o 20 5 

Now, if we suppose that there is only one effect due to gas, it 

(a) That the proportion between the effects due to the various 
gases expt rimented on (and all of tlie same pressure) is never¬ 
theless different for the two discs 
(0) That the proportion (for the same disc) between the effects 
due to the various gases experimented on is different according 
to the prcssui e 

If, however, we suppose that there are two effects, one of 
which is independent of the residual gas, we find — 

(a) That, as regaids tlie^nw^ht, the proportion between that 
due to the carious gases is nearly the same for both discs. Thus 
in the elxmite disc we have 4, 20, 18, while in the paper disc we 
have 4, 20, 23 as icprcsenting the gas-effect for the various 
ga-.es 

(0) That the icudiial ejfitl in either disc is nearly the same for 
the \annus gases Thus in the ebonite disc we have 5 5 , 5'o, 
60, while 111 the paper disc we have 21 o, 25 O, 20 5 as repre¬ 
senting the residual tfleet for the various gases 

The results are thus much more simple on the hypothesis of 
two effect*, one of these being independent of the residual gas, 
than on the hypothesis of only one effect 
It was next endeavoured to ascertain whether these two effects 
were diffeiently influenced by a blind, and it was found that the 
pioportion between the two effects is greatly altered by the blind, 
so that while the hydrogen effect is not much stopped, the other 
is diminished \ ery considerably ; it was therefore concluded that 
the residual effect is not much altered by a chamois leather 
blind. 

It was suggested to us by Prof Helmholtz that it would be 
desirable to ascertain whether any difference was produced tn 
the results by loading the disc on one side, for if these 
results be due to vibration, it might be supposed that they would 
lie affected by this means 

It has been seen that the residual effect obtained from a disc 
covered with chamois leather is approximately the same as that 
fiom an uncovered disc , this would appear to us to be against 
the vibration hypothesis 

In an experiment made the disc was coveted with a chamois 
leather blind with a segment cut out. j, 
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From a mean of two seta of experiments we may conclude that 
this arrangement does not much influence the results. 

The disc was next treated in the following manner 

It was covered with a chamois leather blind tied into holes 
drilled m the disc, and having two pieces of different shape cut 
out. The experiments gave (fot an atmosphere of dry 
hydrogen) tapping m A 54, tapping in B 56, while tor an 
uncovered disc they gave 53 as the heat-result All these 
experiments apparently combine to prove that the result is not 
due to vibration 

Our next experiments were made with the view of testing 
whether or not the two effects, the residual and the gas-effect, 
were resident in the same particles of the disc, and for this purpose 
the experiments made immediately after rotation were compared 
with those made one nnnu'e afterwards 

The experiments available for this purpose are so numerous 
that they can bear splitting into two portions, in each of which 
the same result is seen 

Thus we have for an atmosphere of fa dry hydrogen, and as 
the mean of 30 individual comparisons 

Effect at first Effect one minute after I jo I , 
also, as the mean of 22 individual comparisons, we obtain the 
proportion of 1 ‘ig 1, while as the mean of the whole we obtain 

Treating m a similar manner the observations made with an 
atmosphere of fa hyd + fa air, we obtain 

As the mean of 25 comparisons i - 47 I 

As the mean of 21 comparisons 1 41 1, 

while as the mean of the whole we obtain 1 44 1 

We therefore conclude that the residual effect is less diminished 
during the interval of one minute than the gas-effect 

We next made experiments with two aluminium discs '05 and 
.025 of an inch 111 thickness respectively These discs were covered 
on both sides with a coating of lampblack applied by negative 
photographic varnish 

From these experiments it was concluded that there are two 
effects which are differently distributed over the particles of the 
disc 

It also appeared that the effect for fa hyd which may be 
supposed to represent the residual effect, and that for fa hyd 
+ fa air, which may be supposed to represent the gas-effect, are 
both diminished in very nearly the same proportion, namely 
loo 77, by a transference of the pile to a position nearer the 
centie of the disc And it was furthermore concluded from the 
experiments that in an aluminium disc covered wnh varnish, as 
well as in a disc of ebonite, we may imagine the residual effect 
to be more deeply seated than the gas effect 

We venture on the following as what appears to us to l>e the 
most probable explanation ol the whole body of experiments, 
including those with radiation 

(1) 'I here is a temporary heat or cold effect which may 
be supposed to arise in particles very slightly attached to the 
disc , this is radiated off chiefly during rotation, and does not 
probably greatly affect the disc afterwards 

(2) 1 here is a surface gas-effect, which m an aluminium and 
even in an ebonite disc is conducted into the interior as it arises, 
so that it does not greatly radiate during rotation of the disc 
In a paper disc, however, which is formed of a badly conducting 
material loosely put together, part of the effect does escape as 
radiation during rotation. 

(3) There is a residual effect, which is more deeply seated 
than the gas-effect And inasmuch as radiation takes place from 
a perceptible depth, this effect is much more influential than the 
gas effect in increasing radiation alter rotanon In tile case of a 
paper disc, this deeply sealed effect will be less diminished by 
radiation dui mg rotation than the gas-effect, and therefore after 
rotation in suen a disc we might expect the gas-effect to be 
peculiarly small 

In the course of these experiments we have endeavoured to 
prove that this residual effect is not caused by vibration The 
radiation-experiments with aluminium discs ol three different 
thickneates went, on the other hand, to show that it was ol the 
nature of a surface-effect. _ This is confirmed by the results de¬ 
rived from tapping ; for, in the first place, the experiments with 
aluminium discs show that the two effects (the residual and the 
gas-effect) are probably distributed m the same proportion, going 
from Use centre to the circum'eieme of the disc Again, taking 
the two dues of thickness 05 and 02$ of an inch, we obtain 
the following results - 


Effect tor fa hyd Effect for fa hyd. +fa air. 

Thin due 48 (22 observations). 228 (10 observations). 

Thick disc 29 (20 observations). 108 (10 observations). 

Now, allowing for errors of experiment, we see that the resi¬ 
dual, as well as the gas effect, is reduced to about one-half for 
the thick disc 

Again, an experiment of a similar nature gave the effect for 
■fa hyd in an ebonite disc of fa in. in thickness - 33 against a 
result = 55 for the thin ebonite disc. Unfortunately it was 
omitted to mike a comparison with these two discs for the gas- 
effect ; nevertheless these results are all in favour of the residual 
eff ct being a surface effect 

Our conclusion from the evidence before us is, that the resi¬ 
dual effect is a surface-effect more deeply seated than the gas- 
effect, but distributed outwards from the centre to the circum¬ 
ference, very much in the same manner as the gas effect. The 
residual effect likewise appears able to penetrate a chamois 
leather blind without any perceptible diminution. We regard 
these conclusions as preliminary, and shall endeavour In our 
future experiments to procure additional evidence of these pro¬ 
perties of the residual effect, as well as to obtain new facts 
regarding it In the meantime, as the subject is one of interest, 
and has been already too long delayed, we have not hesitated to 
bring these results before the notice of the Royal Society 

Geological Society, June 11 —Prof Ramsay, F R S , vice- 
president, in the chair—The following communications weie 
read — ‘On the nature and probable origin of the superficial 
deposits in the valleys and deseils of Central Persia,” by 
W T Blau ford 1 lie general results may be summed up 
as follows —Persia has undergone a gradual change from a 
motster to a drier climate simultaneously with the elevation ol 
portions of its surface, resulting first in the conversion of old 
river-valleys into enclosed basins containing large lakes, pro¬ 
bably brackish or salt Then, as the rainfall diminished, the 
lakes gradually dried up, leaving desert plains The amount of 
subacual disintegration among the rocks of the high ground he 
considered to be in excess of the force available lor Us removal, 
the water which now falls only sufficing to wash the loosened 
materials from the steeper slopes into the valleys, and hence the 
valleys in the upper parts ate gradually being filled up with 
coarse gravel-like detritus, just a» their lower portions have been 
alicady hidden beneath lake-deposits —“On Caryophyllta Bre- 
dat (Milne Fdwards and Haime) from the Red Crag of Wood- 
bridge ” by Prof P Martin Duncan, F R S. The author ie- 
corded the occurrence in the Red Crag of the Woodbndge dis¬ 
trict of a variety of Catyaphylha tirrdat (Milne-Edwards and 
Haime) —“On the Cephalopoda-bed and the Ooolite Sands of 
Dorset and part of Somerset,” by James Buckman, F L S. 
from an investigation of the Cephalopoda bed in quarries at 
Bradford Abbas in Dorsetshire, the author comes to the con¬ 
clusion that it is quite distinct from the Cephalopoda-bed of 
Gloucestershire, and tnat it is the representative ol the Rubbly 
Oolite at the top of Leckhampton flill and Cold Comfort, and 
of the Gryplutc and 7'ngoiiM-beds of the neighbourhood of 
Cheltenham. The Gloucestershire Cephalopoda bed he regards 
as situated close to the bottom of the Interior Ooolite series , 
and this is also the position to which he refers the sandy beds 
above mentioned—“ CttartArosaurus Walktri (Seeley), an 
Ichthyosaunan Irom the Cambridge Upper Greensand,” by H. 
G Seeley, F I.. S. In this paper the author described a small 
Ichthyosaunan lemur, discovered by Mr J F Walker in the 
Upper Greensand of Cambridge. He noticed the general cha¬ 
racteristics of the femur in Ichihyosaurians, and pointed out, as 
the chief peculiarities of the bone that he was describing, the 
subovate form of its head, and the presence of large flattened 
lateral trochanters, which, if of equal dimensions on both sides 
of the bone, would have made us greatest transverse measure¬ 
ment greater than its length Upon this bone he proposed to 
found new a genus, Cctarthrosaurus. 

Royal Astronomical Society, June 13—Prof. Cayley, 
F.R.S , president, in the chair —S J. Lambert, of Newton 
Observatory, Auckland, was elected a bellow of the Society.— 
The Rev. J Vale Mummery presented a large photographic 
portrait of Mrs. Somerville He said that the Society had long 
been possessed of a portrait of Miss Caroline Herschcl, and he 
was glad now to be the means of finding her so fitting a com¬ 
panion. Mrs Somerville and Miss Heixchel had been admitted 
as honorary members of the Society on the same evening in 
1834. They had long been separated, first by distance and then 
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by death, and it was only fitting that their portraits should now 
be hung together on the walls of the Society.—Paper “On a 
stereographic projection of the transit of Venus m 1882,” by 
R. A. Proctor. The author said that his paper was intended to 
show the desirableness of limiting the preparations for Halley’s 
method to the transit of 1874 In the transit of 1882 the lines 
bounding the region where the whole transit can be seen will lie 
much closer This is the natural effect of the transit lasting only 
six hours. Again, the southern pole where difference of duration 
is greatest, instead of lying within the region where the whole 
transit can be seen as m 1874, lies outside that region It should 
be remembered also that in searching for suitable places of obser¬ 
vation a fringe of 10° wide, measuring along the lines where the 
beginning and end of the transit are seen at sunrise or sunset, 
must be thrown out of account Taking this into account the 
transit of 1882 is seen to be very little suited for Halley’s method 
Maps were shown to illustrate the paper —“ On occultations of 
stars by the moon and eclipses of Jupiter’s satellites,” by the Rev 
R Main. This paper contained a 1 ery extensive table of obser¬ 
vations of eclipses of Jupiter’s satellites. Several such sets of 
observations have recently been leceived by the Society, and it was 
remarked that a paper on the subject read by the Astronomer 
Royal last year was beginning to bear good fruit —“Noteon the 
discovery of a new minor planet, No JJl,” by I)r Petets This 
is the nineteenth planet discovered by L>t Peters Dr. I.uther 
has also discovered 19 Thanks to the American telegraphic 
system, it has already been ob-erved tn England as well 
as at Leipzig and Marseilles—"Note on the Mass of 
Jupiter,” by W T Lynn In 1866, he had had the honour 
of laying before the Society an account of a determination of this 
element by Prof Kruger, of Helsingfors 1 hat determination 
hiving been recently mnjiroved by tiie aid of subsequent obser¬ 
vations, the result was communicated by the author to the 
AshOHomisi he XaihrichU n (No 1,941) Mr Synie hns, m this 
“Note," placed it in juxtaposition with the determinations by 
Atry, Bessel, Jacobs, and Muller l'he agreement thus shown 
is very satisfactory, especially as the methods employed are 
different—Airy, liessel, and Jacobs deducing Jupiter’s mass 
from the muttons of his satellites, Moller trom those of 
l-'aye’s Comet, and Krugcn from those of the planet kemis 
This important element 111 the solar system may lie considered 
as well established “ Note on Dr Owleman's Photographs 
of the Solar Lclipseof Dec it, 1871,” DyCol Tennant lie had 
received two paper copies of the photographs taken in Java He 
could recognise almost every depiession of outline as 111 the 
Indian photographs, but there was much less detail. lie thought 
we might learn something from them as to photography It was 
evident that the light was more intense than in the Indian pho 
tographs, but the exposure for a short time had not had the effect 
of producing the halation which was there visible He was con¬ 
vinced that in future eclipses it will be better to use a reflector 
—Mr Kanyard remarked that the paper copies of the Dutch 
pho'ographs which he had seen lnd been printed from enlarge¬ 
ments on glass in which the moon had been stopped out with 
black paper, or some other malenal On measuring, he had 
found that the body of the moon, as given in the photographs, 
was by no means circular, and Mi Davis had pointed out to 
him that the irradiation under the prominences was petftctly 
sharp at the edges as it would be when punted through a pnp< r 
mtili It was therefore unfair to institute any comparisons as to 
the amoutu of the irradiation in these and in theolher plinlogi iplis 
—" Note on the sympathetic influence ot chicks,’ hyMr William 
Ellis He had been testing a number of clocks placed upon a 
wouden fiame at the Royal Cbseivntory At hrst he louml i 
sympathetic influence, but when the frame was considerably 
strengthened, so as to prevent vibration, they crasttl 10 influent c 
one another He concluded that the popular notion as to the 
vibrations in the an pro luceil by the swing of one pendulum 
having any susceptible influence on another swinging near to it 
was rtroneous—“On a recording murometcr, by Mr W 
II Christte l'his contained a description of two rather elabo¬ 
rate instruments for recording the transits of stars by pricks on 
a long strip ot paper It is intended to make experiments as 
to the pufcnble use of the instruments at Greenwich —Proposal 
to determine the solar parallax by ubscrvali ms ot the,opposition 
of the planet Flora. M. Galle invited the assistance of English 
and Australian astronomers. He had prepared and submitted 
to the Society a long list of suitable comparison stars 

Linnean Society, June 19 —Mr. Benlham, president, in 
the chair.—Prof. P. M Duncan read a paper on the Develop¬ 


ment of the Gytwecium and method of Fertilisation of the Ovule 
in Pnmula vulgarts Prof. Duncan had carefully followed the 
account given by Ducliartre of the mode of development of the 
ovule hi Primulacete, from which he differed in many 1m. 
portant points, believing that the French observer had been 
led into error by dissecting only a cultivated and therefore to 
some extent abnormal variety In tracing the development of 
the floral organs Duchartre states that he first of all detected 
the calyx, then the stamens, and finally the pistil, the placenta 
being formed in the centre of the cavity of the pistil, and never 
connected with the ovarian wall With this statement Payen 
agrees. Dr Duncan’s observations agreed with these as far as the 
formation of the calyx and stamens was concerned ; but within 
the lattei he found simply a mamillary process At the next 
stage there was a very short style, solid and not perforated, the 
ovarian wall including the placenta on which were the rudi¬ 
mentary ovules , the ovarian wall does not grow up over the 
placenta, but is produced from it by a kind of differentiation ; 
subsequently the style lengthens and the small stigma 13 pro¬ 
duced The ovules appear in a spiral series, and are recognised 
by their power of reflecting light, the summit of the placenta 
has never any connection with the style The ovule consists of 
m,thing but a single integument and an embryo-sac . there is no 
inner integument and no nucleus The lower portion of the 
tissue of the style is absolutely impervious to the pollen-tubes, 
and if these could entei the ovary in this way, the micropyles 
are in such intimate contact with the placenta, that they could 
ntverbe reached by the tubes from the cavity oi the ovary 
Dr Duncan has detect! d the passage of the pollen-tubes actually 
through the tissue of the placenta itself, from which they again 
emerge to reach the micropyle of the ovule In the discussion 
which followed, this view of the course of the pollen-tubes was 
confirmed by 1 )r T S Cobbild. — Dr Hooker read a paper by 
the Kev L New, on the sub alpine vegetation of Kilma maro, 

1 his is the only tropical Afucati alpine floia with which we 
aie acquainted , the mountain being situated m Eastern Africa, 
j" S lat, rising to a height of 20,000 ft , or nearly 5,000 ft 
above the snow-level The flora is essentially that of the 
Cameroons. The flora may be divided into seven regions of 
smeessive heights, the 1st Is the inhabited district, with 
plintatns, maize, \c. , the 2nd region is |ungle; the 30! is a 
forest of gigantic trees covered with moss, the herbaceous 
m. gelation bung essentially European, with the dock and stinging- 
nettle, fiosts udmo-.t every night, the 4th consists of green 
lulls covered with clover , the 5th is heath , the 6th bare lulls j 
the 7th, everlasting snow Of the fifty species contained in the 
collection, twenty were from the zone immediately beneath the 
peipetual snow, nearly all were of South African genera, very 
lew European, and no new species not already known from the 
Cameroons The flora is therefore essentially South African 
Meteorological Society, June 18—Dr J \V. Tripe, pre¬ 
sident, in the chair—l'he following papers were read —On 
some results of temperature observations at Durham, by John 

I Plummer —On the Meteorology of New Zealand, 1872, by 
C R Marten On the Climate of Vancouver Island, by Robert 

II Stott, K R S —Meteorological Observations at Zi-Ka-Wei, 
m-lr -shanghai, by Rev A M Colombel, with note by Rev. 
S | Perry, h R A S —Notes on the connection between Col¬ 
liery Explosions and Weather, by R II Scott, K.R S , and 
\\ ilium (i.illiiw.iy—Di-frilmtion of Rainfall Maxima in Great 
liripini ami Ireland between the years 1848 and 1872 inclusive, 
by W R Ilia, F R A S, and note on the heavy Rainlall of 
M irch 4 at Natal, by R J Mann, M D , F R A S. The ordinary 
m> tluig was then a ij >urned and the Annual General Mee ing 
was held, and ills Report of the Council lead. The Report 
st ded that the Council had much jileasure in congratulating the 

| So. iety, at the close of the twenty-third session, upon the termi¬ 
nation of a year which will bear favouratile comparison with 
any that precedes it, whether regard he had to the character of 
the papers read, to the attendance at the peuodic meetings, to 
the number of new Fellows elected, or to the activity and inte¬ 
rest evinced in the general proceedings It was stated that it 
had been found necessary to hold an extra meeting in May to 
enable all the papers which hail been received to be presented 
before the Society, and the Council had the gratification to 
announce that it is tn contemplation to hold eight monthly meet¬ 
ings next session, instead of six 15 has been the practicehdherto. 
The number of new Fellows added to the Society during the 
year had amounted to 35, the accession thus indicated being 
considerably larger than upon any years since 1864 Reference 



176 


NATURE 


[June 26, 1873 


was made to the library, the financial affairs, the proposed altera¬ 
tions of the bye-laws, and the recent meteorological conference 
at Leipzig; and the Council concluded by stating that they had 
had under consideration that evening a letter from the Board of 
Trade with reference to sending a representative to the Meteoro¬ 
logical Congress to be held at Vienna in September next. The 
President then delivered an Address m which he chiefly referred 
to the progress of the Society during the two years that he had 
occupied the presidential chair. The following gentlemen were 
elected officers and council for the ensuing year -President- 
Dr Robert James Mann, KRAS Vice picsulents—Arthur 
lirewin, F R.A S , George Dines, Henry Storks Eaton, Lieut - 
Col Alexander Strange, F.R.S Treasurer-Henry Perlgal, 
F. R.A.S Trustees—Sir Antonio Brady, F GS, Stephen 

William Sliver, F.l< G S Secretaries—George James Symons, 
John W Tnpe, M D Foreign Secretary—Robert H Scott, 
F.RS Council—Charles Brooke, F R.S , Charles O F. tator, 
Rogers Field, C.E, Frederic G aster, James Glaisher, F R S, 
John Knox Laughton, F. R A S, William Carpenter Nash, 
Thomas Sopwith, I' R S , Rev Fenwick W Stow, M.A ,Capt 
Henry Toynbee, F R A S , Charles Vincent Walker, F R S., 
E O. Wildman Whitchouse, C h 
Berlin 


German Chemical Society, June 9 —A W Hofmann, 
president, m the chair. A. Behr and Van Dorp report oxide of 
lead heated in iron tubes to be a good oxidising agent for or- 

f inic vapours. C ( H,(CH S ), yielding C # H 4 (CH) 1 . &c—E 
alkowsky has found that taurine escapes digestion in the human 
body to a large extent A small quantity of the following com¬ 
pound, however, passes into the urine , a crystallised acid of the 
empirical foi mula, CjHgNgSO*, forming quadratic plates, which 
are easily soluble, and giving well-crystallised salts with Ba, Ag, 
&c With baryta water it yields taurine, carbonic acid and ammo¬ 
nia The acid appears to be a substitution product of our hydro¬ 
gen in taurine through carbartumc acid Dr balkowsky took 
5 grammes of taurine for twelve days following without suffering 
any great inconvenience to his health -T Thomsen tent in the 
results of very numerous experiments on the heat absorbed or 
developed by dissolving various salts m water The same savant 
attacks the calorimetric method employed by Berthelot, and 
disputes his conclusions as to the existence of a hydrate HC1 + 
811,0—K Heumann has found that copper 111 contact with 
sultide of ammonium becomes covered with ciystals of subsul- 
fidc Cu.S, according to the reaction 2CuO + 2(NlI 4 ),S = Cu, 
S + 4NH.+ 2H g O + i>—H v Gegenfeld reports on the action 
of hypochlorous acid IlCiO on allyhc chloride The dichlor- 
hydrine thus formed he constdeis as isomeric with that prepared 
from glycerine, while L Henry obtained a body through the same 
reaction, which he considers as identical with ordinary dtchlor- 
hydrine — L lSisschopintk has studied the amides and the 
mtutes of the three chloracetic acids, particularly with regard to 
their physical properties 'I he most prominent result is the 
follow mg irregularity in the boiling points of the nitriles, 
namely - 

ch,.cn bmis at 81— 82" 

CIUT CN „ 123- 124° 

UIC1„ CN „ in- 113” 

CO, CN „ 83- 8,’ 


favour alloys containing from 48 to 66 mill, zinc, 354 to 373 cop¬ 
per, and 580 to 581 gold —A report on the papers on Pkyl* 
loxtra, by MM. DucTaux, Max Cornu, and L. Fancon was 
presented —On the complete movements of a ship oscillating 
in calm water, by MM. O Duhil, de Tenure ana P. Risbec. 
The authors gave an account of their experiments on the 
Elorn, a vessel of too tons displacement —Photo-chemical 
researches on the use of gases as developers, and on 
the influence of physical conditions as regards sensitisation, 
by M. Merget, was a paper on some of the chemi¬ 
cal phenomena of photography —On a scientific balloon as¬ 
cent on the 26th April, 1873, by MM Crocd-Spinelli, Jobfflt, 
Penaud, Petard, and Sivel —Announcement of the discovery of 
Planet 132 at Washington on the 14th June, by Prof Henry.— 
Researches on electricity produced by mechanical actioas, &c., 
by M L Joulin Researches on essence of alan gUan (Unona 
odorattssima ), by M. II. Gal. The author has discovered ben¬ 
zoic acid m this essence, and believes that this is the first instance 
of this body being found in an essence, it having hitherto been 
found only in the balsams.—Conlnbutions to the history of the 
histologic constitution of Mohtg’s glaun, by M A. Bechamp. 
This paper related to the gelatinous body found in the sulphurous 
springs of the Pyrenees The author finds that microscopic ex¬ 
amination shows it to be a mass of microzymes imprisoned in a 
hyalin matrix. He has tned various experiments on its action 
as a ferment —On the estimation of the total nitrogen in manures, 
by M H Pellet—On the estimation of phosphoric acid in 
natural phosphates, super-phosphates, and manures, by M 
H Joulie —On a process for the estimation of haemo¬ 
globin in blood, by M Quinquaud —On the determina¬ 
tion of the mechanical equiv dent of food, by M. A 
Sanson The author pointed out the immense value to all 
employers of animal motive power, such as military autho¬ 
rities, &c, of the value of a method for ascertaining the value in 
work of the forage they use for their horses. He estimated the 
value of 1 kilo ot protein in a good average ration, as, in round 
numbers, 1,600,000 metre-kilograms.—Experimental researches 
on the influence of barometric changes on the phenomena of life, 
nth note, by M P Bert 
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T he foregoing remarks were accompanied by a note of M L. 
Henry on the boiling-points of the cyanides of negative radicals 
He points out that if in HCN, II is replaced by a negative ele¬ 
ment or radical, the boiling point sinks; thus HCN 26’, 
Cl CN 1V, CN CN — 2i J , adding other examples, and the 
attempt of an explanation of this exceptional phenomenon 
The same chemist has continued his researches on propargylic 
alcohol CjH,OH He has found its boiling point equal to 
114”, and he has prepared the bromide, the iodide, the sulfo- 
cyanide, and the acetate belonging to it. In treating bTOmmated 
allyhc alcohol CjH 4 Br OH with potash, he obtains besides 
propargylic alcohol an ether (CjlI 4 Br),0, and perhaps also pro- 
pargyhc ether, which has not as yet been obtained in the pure 
stale 

Paris 

Academy of Sciences, June 16—M de Quatrelages, presi¬ 
dent, in the chair. The following papers were read.—On the 
combustion heat of formic acid, by M Berthelot —On the alloys 
used for gold coinage, by M. Eug. Pelegot The author advo¬ 
cated the addition of zinc to the alloy, and at the same time the 
reduction of the gold to a very great amount He mentions with 
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THURSDAY, JULY 3, 1873 

AN ORDER OF INTELLECTUAL MERIT 
HE many obvious objections that may be urged 
against the well-meant proposal which Earl 
Stanhope brought forward m the House of Lords the 
other evening, for the creation of an Order of Merit to 
confer upon men who have deserved well of then 
country in Literature, Science, and Ait, hive already been 
pretty fully discussed both in the Upper House itself, and 
by the daily press Happily “ It is not now as it hath 
been of yore , ” the classes for whose behalf it is sought 
to create a special Order of Merit, are getting to be 
regarded as less and less a peculiar people, both by 
themselves and by the public generally. To many it ap 
pears that the ( re.ition of any such order would be going 
in the face of the progressive tendencies of the age, and, 
we are confident, would not be in accordance with the 
desires of many of the men whom Lord Stanhope is sin¬ 
cerely anxious to honour It is well-known, that over and 
over again have both academical and imperial honours 
been refused by men whom all acknowledge to have 
produced works that must be placed in the highest 
rank of intellectual products, and they spurn patronage 

The matter is not, however, all one way. The medals 
conferred by the Royal Society are really the decorations 
of an Order of Merit, election to which, however, lies 
m the hands of competent men , and much of the ob- 
jection to the creation of an Order of Merit, such as that 
proposed by Lord Stanhope, would be done away with 
if Government were composed of men as competent to 
select the candidates for such an honour, as are the 
Fellows of the Royal Society No doubt as civilisation 
based on Science advances, a Government competent to 
elect to such an order, as well as of performing efficiently 
all the other functions of a model Government, will be 
found at the head of this great country. 

Speaking specially for men of Science, for men who 
devote to the advancement of scientific knowledge what 
leisure they have to spare from the necessary work of 
bread-winning, we must at once point out a tremendous 
difference between them and those who are generally 
classed with them. 

The work of the artist and the author is always a 
marketable commodity—sometimes a very marketable 
one—while the investigation of new scientific truth « 
absolutely unremunerative , all the same, we may safely 
say that they seek no such recognition from the State as 
is indicated in Lord Stanhope’s proposal. 

From the tenor of all the speeches in the Upper 
House on Friday night, even those adverse to the 
creation of a special Order of Merit, we judge that 
the Government, as well as the House of Lords, be- 
heyes that men who attain eminence in Science are 
as" deserving of recognition by the State as men who 
have distinguished themselves in the army or navy, 
tn diplomacy or politics. If this is so, then we 
are sure we speak the wishes of the great majo¬ 
rity of scientific men when we say that they are 
willing to dispense with all hope of ever obtaining any 
honour from the State, if Government would do what is 


without doubt us duty,—cmli'c tli 1 1 \'\i have shown 
themselves competent to pursue onginal scientific re¬ 
search, to devote all their time to this object without 
care as to the means of living. 

Most of those who, not being rich men, have done 
most to advance scientific knowledge have done so in 
moments snatched from the duties imposed upon them 
by the necessity of procuring the wherewithal to support 
life Many who do the most valuable work in Science, 
which is generally not the work that ismo->t volubly brought 
before fashionable audiences, are compelled, for bare life, 
to adopt some profession, and almost the only profession 
open to men who have qualified themselves for thorough 
scientific research, is the profession of teaching This 
profession, it is well known, is one demanding, for the 
thorough performance of its duties, a very large expendi¬ 
ture of the highest energy as well ns of .time, so that men 
of Science of the class we are speaking of, who arc com¬ 
pelled to adopt it, have but a small amount of energy and 
httle time left to devote to that pursuit or. which their 
heart is set, for which their whole training has qualified 
them, and in which they have shown themselves com¬ 
petent to attatn the highest results ,—results of the 
greatest and most wide-spread value both to our 
own countiy and to humanity geneially. Is it not 
shameful then, nay does it not argue the greatest blind¬ 
ness on the part of Government to the best interests 
of the country, that these men should be compelled to 
expend the very best of their valuable and well-skilled 
energies in the drudgery of a profession for which they 
miy by no means be peculiarly fitted, merely to keep 
the life in then bodies, while but a very moderate 
expenditure on the part of the State, would enable 
them to devote, without dread of coming to want, 
the whole of their power to the pursuit of that 
research, from which the country already has 
reiped the highest benefit? No man whose opinion is 
of any value, not even any member of Her Majesty’s 
Government, we believe, doubts the eminently practical 
utility of scientific research, and the dependence of our 
country for its foremost place among the nations of the 
world, that it should have at its disposal the highest and 
latest results of such research Instead then of devising 
new and empty honours wherewith to reward men who, 
amid a life passed in the worry and struggle for existence, 
have been able to push forward scientific knowledge a 
short stage, would it not be honouring the pioneers of 
Science far more and at the same time making an invest¬ 
ment which ere long would be lcpaid a hundredfold, if 
Government would only bestow upon these men the 
means wherewith to do thoroughly, and with all their 
might, the unspeakably valuable} work which at present 
they can only do by snatches, or be compelled to give up 
when probably it is about to bring forth noble results ? If 
Lord Stanhope and those in both houses of Parliament 
who have the wisdom to see wherein the true glory and 
highest good of their country consist, would only set 
thdrfcselves earnestly to devise some plan whereby scien¬ 
tific research could be pursued under the most favourable 
cireaojstancoe, they would delight the hearts of scientific 
men infinitely more than if they heaped upon their heads 
all the honours of all the Courts of Europe., , 
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COOKERY AT SOUTH KENSINGTON 

T HE most successful department of the International 
Exhibition this ) ear i". undoubtedly that connected 
with Cookery Twice a day is a lecture delivered on some 
practical department of cooking, and at the same time a 
demonstration is given by a well-trained group of female 
cooks, m a conveniently fitted-up kitchen open to the au¬ 
dience. These lectures are the great attraction of the 
Exhibition, and many persons anxious to gain admission 
are turned away for want of space to accommodate them 
This shows, at any rate, on the part of the public, an 
appreciation of the subject and a desire to be instructed . 
as far as possible. 

At the same time it is to be lamented that the class of 
persons who most need instruction m cooking do not 
attend. The charges of sixpence and a shilling for 
entrance to hear these lectures and see the cooking demon¬ 
strations must exclude the class of people for whom such 
instruction is most needed Although there is a wide¬ 
spread notion that people in Fngland do not know how 
to cook at all, yet we question very much if the civilised 
world produces bettci dinners than arc to be found daily 
on the tables of the wialthy classes of England They 
need not to consult economy either m the cost of mate¬ 
rials of food or its preparation. For them lectures on 
cooking are not needed, and even their cooks, who get 
from fifty to a hundred pounds a year, could hardly be 
instructed by Mr Buckmaslcr and his bevy of cleanly 
cooks. If anything is wanted by the wealthier classes, it 
isanioie scientific knowledge of the nature of food and 
the processes by which it is prepared for digestion Tins 
they will not get at South Kensington Mr. Buck- 
master's lectures arc not intended as a scientific exposi¬ 
tion of the chemical or physical properties of substances 
used as diet, or of the way in which they affect the palate 
or act on the body They consist simply of directions 
how to prepare dishes, and the cooks in the kitchen 
follow his directions. There is no doubt that to 
thousands of people this is of great service No house¬ 
keeper, however low in the scale of society, but must be 
benefited by seeing prepared poor man’s soup, omelettes, 
macaroni, and Australian meat, in Mr Buckmaster’s 
kitchen At the same time they will learn only bow to 
imitate the methods of cooking they have seen they 
will learn no principles. They will hear nothing about 
the nature of the materials they see cooked, unless it is 
that hot water and heat act upon them to produce the 
results they see. They will see eggs made into an 
omelette in a frying-pan, but hear nothing with regard to 
the nature of eggs, their value as an article of diet, and 
other means 01 cooking them besides frjing. 

Another defect we observed in these lectures was 
the truly British defect of ignoring weights and mea¬ 
sures. Mr Buckmaster’s lecture sounded very like the 
magnification of a receipt out ot an ordinary cookery 
book. Take a piece of this, a pinch of that, and a hand¬ 
ful, a sprig, a few teaspoonfuls, and so on for every 
ingredient used We know this is the rule of the 
kitchen, and any attempt to introduce scales and weights 
would be flouted with contempt It is the same with 
temperature, water is called “ cold,” “warm,” and “hot,” 
without the slightest allusion to temperature. Surely 


in lectures like these accuracy ought to be studied : and 
when things can be measured and we'ghed, so good 
an opportunity of teaching the importance of this should 
not be lost. It is because of the neglect of these mat¬ 
ters in the kitchens of our wealthier classes that they 
seldom have put on their tables dishes two days alike. Nay, 
wc know more we tasted some macaroni made by a cook 
who had been to Mr Buckmaster’s lecture, which was no 
more like the macaroni made in his kitchen than his was 
like plum pudding This arose entirely from the cook not 
measuring rightly the time of cooking the macaroni and 
the quantity of the flavouring ingredients. 

Now wc do not say it is possible to teach all the science 
of cookery in one lecture, but we do say that it is possible 
to speak accurately about the wight* of the materials 
used, the degrees of hint to be employed m cooking, and 
the turn that things require to cook. 

Wc throw out these suggestions in the hope of seeing 
them acted upon. There is no doubt that it would be 
attended with some difficulty. Theie is the Italian cook, 
Mr Buckmaster’s clnj and the four young female cooks, 
all not only to be ediu a»ed, but to be got into the frame of 
mind to submit Wo see also that there is a Cookery 
Committee, who would, we suppose, have to be consulted j 
but these gentlemen would, we are sure, assist m intro¬ 
ducing so disirabie a system of instruction. Mr. Dc 
Rivaz is on tlic Committee, and he is well known for 
his book on cookery called “ Round the Table,” as also 
for his receipts in the Qhmi newspaper 

Whether there is any intention on the part of this Com- 
miltcc to extend the lectuics, and give a course on cookery 
comprising the teachmgof the elements of the sciences in¬ 
volved m the facts acted upon in the kitchen, we do not 
know, but this would be a worthy object and probably 
would succeed, as the public is evidently disposed to listen 
to the subject It must, however, be done at once, and* 
done in the International Exhibition. It cannot be done 
at South Kensington, the experiment has been tried there 
and failed The country gentlemen m the House of 
Commons do not sec their way to voting public money 
for the instruction of people in London. Whether done 
in London or the country, such courses of instruction 
would be a capital way of getting a little scientific know¬ 
ledge into the heads of people edgeways, as it were. 

But now we come to the question of opening the present 
lectures to the poor. These lectures were intended for 
their instruction and got up m their interest, but they are 
conspicuous by their absence at these lectures. The whole 
Exhibition is open to them for a shilling, and when they 
have screwed this sum out of their hard-earned wages, and 
paid fora crust of bi cad and cheese and half-a-pintof beer, 
they have nothing to spare for learning cookery. Yet we are 
quite sure the mbney would be well spent. The persons 
in the community who suffer most for want of economy 
in cookery are the very poor. They buy their food in the 
most expensive way, by buying it m small quantities, and 
when they have got it they know less than any class how 
to cook. They know nothing of the way of making, or of 
the economy of using soup. They hardly know the differ¬ 
ence between warm, hot, and boiling water in cooking 
food. The fact is, we believe, that half the food of this 
class is really lost for the want of a knowledge of the 
j proper means of cooking it. To such people these lectures 
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should be open at the cost of a penny or twopence each 
lectu.c ; and that each person of this class whoatteids 
the Exhibition should have the benefit of the lectuies and 
demonstrations, these should be more frequent, and the 
theatre larger. 

Something tmy be done before the Exhibition closes , 
but the cookery question is a pcimanentonc Cannot 
something be done to establish a School of Cookery, in 
which teaching such as is now going on at the Intel na¬ 
tional show can be carried on continuously ? We can 
conceive s ich an institution possible, and even stlf-sup- 
pirtng. The whole of the middle and upper classes aic 
int'rested in getting good cooks, and the school boards 
shiu’d be urged to allow their elder female pupils to 
attend the instructions given m such an institution I his 
would be an immense economy to all, for it would save a 
large poition of that waste which now goes oa in evuy 
household, in teaching girls to beconf the soit of co>ks 
they are 

If Rids and women could be sent to siuh a school with 
a previous element uy knowledge of chemistry, physiology, 
and natural philosophy, they would derive more advan¬ 
tage than thc> would otherwise get from the ncrcssudy 
short courses in such a school In short it comes to this, 
that nearly all the details of practical life are dependent 
on facts which are comprehended m the various blanches 
of scientific knowledge , and it is only as men and women 
are taught the nature of these facts that society can pio- 
gieasandmm attain the highest possibilities of cnili- 
sation. F. I VJJMsirR 


COY'S POPULAR PSYCHOLOGY 
IVhat am /f A l’opulai Introduction to Mental Philo¬ 
sophy and Psychology, Vol I. 'I he Mechanism of 
Man By Edward William Cox, Serjeant-at-law. (Long¬ 
mans and Co) 

0 doubt many of the Serjeant’s friends will read his 
popular introduction to the study of psychology, and 
think it very profound, and many of them, especially his 
lidy friends, charmed with the vague denunciation of 
“ Scientists ” and materialists, the religious element, the 
quackery of science, and the scraps of poetry, will be 
able to tell him in all sincerity that they think it “ a very 
nice book” But from those whose opinion is woith the 
paper it is written on, Mr Cox has nothing to hope. The 
first sentence of the preface declares that “ The study of 
psychology has not kept pace with the progress of the 
physical sciences.” The truth of this statement must be 
painfully brought home to every real student of psycho¬ 
logy, by the fact that a man possessing the intelligence 
and general culture of Mr. Cox could write such a book, 
and that educated people will be found to read it. We 
can agree with the author that there is at the present time 
room for a work presenting the leading truths of mental 
science in, if possible, a popular shape But surely one 
qualification of the writer who would make such a book 
for the benefit of the “ many persons who desire to obtain 
some knowledge of psychology, but who are deterred from 
its study by the ponderous'volumes of abstruse argument 
, . . intelligiblej only to. the far advanced philosopher, ’ 
must be, that he is himself up with the best science oi 


the day, that he has made himself acquainted with “ the 
ponderous volumes of abstruse argument ” Unfortunately 
Mr. Cox docs not appear to have taken this view of the 
matter. In setting himself to produce an “ outline of the 
science of psychology written in plain language,” he has, 
in plain language, attempted work foi which he is no 
more qualified than an ordinary farm labourer is qualified 
to translate Homer into the vernacular of his native 
village 

Like books of its class the volume before us is rich 
in curious absurdities of presumption. For instance, 
scientific men arc very severely taken to task for their 
lamentable want of scientific method, and there is no end to 
the tuade against materialists, metaphysicians, and mental 
philosophers Who these greatest of sinners are, we can¬ 
not tell; for Mr. Cox prudently refrains from mentioning 
ntmes Nor arc we told very precisely what are the 
paiticultrly damnable heresies with which they have 
poisoned the public mind; indeed, it would appear that 
mindful of the good old proverb that one cannot touch 
tai without being defiled, Mr Cox lias been careful to 
keep his own mind at an angry distance from all their 
evil thinking It may however amuse some of our readers 
to know what, according to Mr Cox, is not materialism, 
while it will enable all to estimate the claim of the 
writer to rank as a psychologist This is spiritualism . 
“ Rightly, then to conceit e of spirit, the fust step is clearly 
to comprehend that it is not, and cannot be, tmmahrutl 
—but only that it is composed of very refined matter— 
so refined that .t is imperceptible to our bodily senses, 
which ate adapted only to perceive certain forms of 
matter that affect ourselves ” “ The soul, therefore, being 
composed of molecules infinitely finer than the molecules 
of the body—as fine possibly as those of the comet, 
could, with the utmost ease, permeate the body, infusing 
itself among all the atoms of which the body is built, 
and thus occupy the whole frame , ” and as a consequence 
“ the shape of the soul must be the shape of the body ” 
The soul here spoken of is not “ the mind ” nor the “ life,” 
but the proprietor of the body, the mind, and the life. 
As Mr. Cox’s “ inquiry is designed to be purely r cientijii, ’ 
and is “ addressed mainly to those who reject the authority 
of the theologian," we must give one specimen of the 
scientific arguments, in support of the existence of this 
entity, which scientists in their stupidity have hitherto 
faded to appreciate. Here is the best one —■“ Does any 
sane man ever talk or wnte of his mind or his life as 
* Me ? ’ Does he not always say ‘ my mind,’ 'your mind, 
‘my life,’ 'your life,’—that is to say ‘the mind, the life, 
-that belongs to me,’ ‘the life—the mind—that belongs 
to you.”' We hope the learned Serjeant does better than 
this when he has a concrete mortal for a client. Without 
going farther a-field for an answer it must be sufficient 
to remind him that we not only say “ my mind,” and “ your 
mind,” but also “ my soul,” and “your soul,” “ myself,” and 
“yourself.” Who, or whit is the “Me,” which according 
to the profound word-argument must exist as the pro¬ 
prietor of the soul and the wlf* This very refined exist¬ 
ence has not yet got a name , but perhaps Mr. Cox, now 
his attention has been called to it, will be able to tell us m 
his second volume (which already promises to be much 
more interesting than the one before us) what sort of 
matter it is made of, its shape, and its dwelling place. 
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One word more, if men will write nonsense, they might at 
lent endeavour to write original nonsense. It is sad to 
think that even young ladies should have to admire the 
old empty sentences in every new book, S. 


OUR ROOK SHELF 

The Dirwnua* 7,'u 0/y ant th. Law 0/ the Migi thou 

o f Organism*. By Monti Wagner, translated by J 

I,. Laud. (Sandford ) 

Aiter the perusal of the pieface to this pamphlet, the 
reader will expect to find that a serious objection to the 
Dar vmian hypothesis has been detected, and that what 
is to follow will, by the introduction of a new law, clear 
up the assumed difficulty, and immortalise its discoverer 

"The Law of the Migration of Oiganisms" of Pr.if 
Wagner is that it is only by the isolated migration of 
single individuals from the station of their species, that 
natural selection could and can be effected, and that only 
by this means new varieties of plants and animals could 
arise in the past as well as in the present. This law is 
based on the considerations that the greater the change 
to which individuals are subjected on migration fiom their 
homes to some fresh locality, the greater will be their 
tendency to vary, and the less they ha\e the opportunity 
of crossing with the parent stock, the more permanent 
will variations become. Most of the observations on 
wh'ch these irgum-nts are founded have been arrived at 
from the author’s researches on the distribution of insect* 
and plants , and he has been led to propose it, because, 
as he says, " Darwin's work neither satisfactorily explains 
the external cause which gives the first impu’s' to in¬ 
creased individual xariability, and consequently to natural 
selection , nor that condition wbieh, in connection with a 
certain advantage in the struggle for life, renders the new 
characteristic indispensable.” 

To us it is not easy to see what direct bearing this law 
has on the theory of natural selection, for it seems to be 
nothing but one of the many deductions of Lamarck’s 
theory of the origin of species It is evident that on 
that very ingenious but equally inefficient hypothesis, 
the removal of individuals from their homes to some other 
locality in which the tempcraluie and food are different, 
would cause them to \ary , and that if the so modified 
forms are allowed again to mix with those which have 
not altered their position, the induced peculiarities will 
disappear. But, though by artificial selection an appa¬ 
rently similar result may be attained, yet m a wild state 
this is hardly the sequence of events which the evolu¬ 
tion hypothesis supposes. According to it, the forces 
which come into play affect Iatge numbers, and being 
generally comparable m degice and gradual m their 
action, those individuals which escape change in one 
direction are almost certain to undergo some equally con¬ 
siderable modification in another, consequently there 
will at no time be left any of the original unmodified 
Stock for the varieties to intermix with, as required 
in the theory under consideration, at the same time 
that the effect of simple change of locality in producing 
new and well-marked varieties has not been conclusively 
proved. 

From the study of the breeds of horses and cattle, 
Prof. M. Wagner is convinced that the invariable result 
of intercrossing is uniformity, and that only in connection 
with isolation is natural selection able to come into play. 
This, as do many other remarks throughout this pamphlet, 
shows clearly that its author does not really recognise the 
point of Mr. Darwin’s great theory, and that whilst under 
the idea that he is attempting to modify it, he is really 
discussing another, but distantly related, and much Itss 
important problem. Such being the case, it is not sur¬ 
prising that the author of the theory of Natuial Selection 


should differ from the German pro r exsor, with whom we 
also cannot agree in thinking that “ perh aps that gene¬ 
rous British naturalist, who is always open to conviction, 
after calmly weighing his reasons and data, may yet be 
induced to modify his opinions.” 

A Pratfteal Manual of Chemical Anal).tit ana A\say- 
applied to the Manu/actuu of lion ft cm its 
Ote r, and to Cast Iron , Wrought Ron, and Steel as 
/omul in Com mate By L L de Koninck, Dr. Sc, 
and E Diet/. Edited, with notes, by Robert Mallet, 
F R.S , F G S , MICE, &c. (London Chapman 
and Hall, 1872) 

The above little work appeared at L> 5 ;g: in 1871, and 
as it was well arranged, succinct, and clear in its descrip¬ 
tions, Mr. Mallet considered it worthy of translation The 
plan is similar to that of Fresenms’s well-known quanti¬ 
tative tnalysis, the reigents being described first, then 
the apparatus and operations, and then the practical 
application to the special ilass of work to which the 
book is devoted. On the whole we cannot help 
thinking that too much space is given to matter 
| with which every person ought to be thoroughly familiar 
before he attempts to make a practical application of his 
chemical knowledge The supci cession of the skilled 
chemist by the “tolerably intelligent man” mentioned by 
the editor in his preface is not, we think, a desirable re¬ 
form The editor s notes consist of some four and twenty 
pages of small print at the end of the book, and they are 
full of valuable suggestions His lcmirks on the con¬ 
struction and airangemcnt of the laboratory of an lron- 
woik me particularly worthy of attention. The book 
concludes with a table of atomic weights, one for the 
conversion of English weights and measures, with their 
metrical equivalents, and one of constants for calculating 
percentige> of substances found The book will no 
doubt piovc very useful in its special field. 

Vetftand/unqiu dei l-l Aoologiuh botanmhen Gesell- 
scha/l m U ten Jahrgang, 1872, 22" Band. (Leipzig 
Brockhaus) 

The annual volume of “ Transactions of the Zoological 
and Botanical Society of Vienna ” contains, as usual, a 
number of interesting and valuable aiticl.s The r.oeis 
are almost entirely systematic and descriptive —On the 
flora of Bo'and (the longest paper in the volume), on 
birds from the shores of China and Japan , on the lichens 
of the Tyrol, on a collection of birds from Austiaba , on 
the bees of Germany , on North Ameucui Micr>-Lepi- 
doptera , on the oak-galls of Ceniral Europe ; and oihera 
of a similar character Physiological or anatomical con¬ 
tributions occupy but a small portion of the volume, which 
is illustrated by seven phtes 

The Ait of Gtajltni' and It adding By Charles Baltet. 

(London . W Robinson, 1873) 

The various modes of the reproduction of plants com¬ 
prised under the designations grafting, budding, layering, 
&c , have been more scientifically studied and carried to 
greater perfection by gardeners in France than m Eng¬ 
land. Baltet’s “ L’Art de Grefifer” is the text-book on 
this branch of horticulture, and of this little volume we 
have here a translation, although the omission to note 
this fact on the title-page might give unwary purchasers 
who have not dipped into the preface the impression that 
it is an original work. M. Baltet is so successful a fruit¬ 
grower, and his manual is so well and favourably known, 
that no apology was necessary in furnishing the English 
reader with a translation of it, which will be an indis¬ 
pensable companion to all engaged in horticulture. At the 
end of the volume is a useful list of the more commonly 
grown trees and shrubs, with instructions as to the best 
kind of stock on which to graft them, and the method to 
be pursued ; though it is a pity that the translator did not 
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take the trouble to re-arrange them in some order more 
intelligible to the English reader than that of the alpha¬ 
betical sequence of the common French names. 


LETTERS TO THE EDITOR 
[ F it EUtor Jots not hold hnnsclj responsible for opinions txpres el 
by Ait correspondents. No notice is taken of anonymous 

Dr Bastion's Ttrnip Cheese Experiments 
From Dr Haitian's letter in last week's Naturp I learn that 
my last communication has afforded him satisfaction The grati- 
ficiuon which I feel at this expression of his approval is mixed 
with sone surprise, for however confirmatory my expeuments 
may lie of Ins, so far as le’ates to the hare fact that billing i> 
u.uflicient to destroy the get omitting power of the turnip- 
cheese liquid, they certainly do not till in I ivour of the 111ft ri nee 
which he is understood to draw from that fact 
Thi experiments wInch Dr. Bastian w n kind enough to show me 
last December were regarded by him as unequivocal instances ol 
spontaneous generation lie will remember that at that lime l 
stated to him, both orally and in Muling, that the significance of 
the results m their relation to the doUniie of hcteiogene-n, 
appeared to me to be doubtful, and tint 1 thought it probable 
that they would be interpreted by different pei sons 111 opposite 
sensei, according to their preconceived opinions I expressed 
myself in a similar manner at a discussion which took pi ice 
on the subject last winter at the Royal Society. It was 
for the purpose of clearing up this doubt that I made the experi¬ 
ments recorded in my last communication 1 did not expect to 
prove that the prod iction of Bacteria m l)i Bistian’s expert 
ments was not spontaneous, but meuly to determine whether the 
fact afforded any support to the opposite conclusion. 

Having first shown that living organisms increase and multiply 
in the liquid in question, when boiled at the culinary temperature, 
under circumstances which absolutely pieclude the introduction 
of living matter from without, I prove that under otherwise 
similar conditions this result is not obtained when the liquid is 
sub|ccted to ebullition at a slightly higher temperature 1 show 
further that the liquid even when heated to ioa" 5 C suffeis no 
impairment of Us power of suppoiting the life of Bacteria, for by 
inoculating it with a drop of ordinary distilled water it at once 
becomes pregnant Hence I conclude, not that spontaneous 
generation is impossible, but that the par.tcular experiment in 
question is not an instance of it, and that no argument founded 
011 it m favour of the doctrine is of the slightest value 
It is unnecessary for me to occupy your space by at any 
length adverting to the bide questions raised by Dr Bastian 111 
the other paragiaphs of his letter 

In ixaminmg the liquids vtillnn a few tlujs after heating 
rather than later, 1 followed his own method 
I made 110 attempt to determine the temptrature of ebullit on 
m disks with capillary orifices, because I know of no method by 
which it could be done accuiatcly Besides, it was not required 
for my purpose 

1 cmplo)ed the word “chance ” in Us ordinary sense. In the 
sen ence tj which Dr. Bastian refers I explained that, although 
there may be a limit of temperature at which a liquid, befoie 
possessing the power of l reeding Bacteria, is deprived of that 
uower, expmments such as mine are insufficient to define that 
limn As regards the turnip-cheese liquid it has been shown that 
between the temperatures of too" and 102° C., the probability of 
pregnancy diminishes rapidly as the temperature incieases. It Is 
not as yet possible to say at what point the probability vanishes 
University College, June 30 J Bukdom Sanderson 


The Zodiacal Light 

Contrary to Mr. Hall’s experience of astronomical books (see 
Nature, voL vlii p 7), in neither Hcrschel’s “Outbnesof Astro- 
no ny,” Humboldt’s “ Cosmos,” nor Guillemin's “ Heavens,” can 
1 lmd any hint of a permanent difference between ihe brightness 
of the zodiacal light east of the sun and w est of it, though Arago’s 
“ Popular Astronomy " siys that according to Cassini, “it is 
generally less lively and less extended 111 the morning than tn the 
evening." But even if Cassini was correct, this is no positive 
proof of sny difference between the two “branches" of the 
lodiacal light at the same time, seeing that he lived in the tern- 


pera'e zone, and probably did not observe it in both morning 
and evening at the same time of year. Mi Hall’s situation in 
Jamaica is favourable for investigating this point, and I should 
not wonder if he finds the fact different from what he supposes 
But even the books that consider the zodiacal light to surround 
the sun in the shape of a lens, acknowledge that it may extend 
further ole w ly than ano'hei, and further at one time than 
another 'I \V Bilk house 

Sunderland, June 7 

At about half-past one in the morning of June 5, the sky wa 
clear, but the stars were not very brilliant, on account of the dif 
fused light, and consequently Lhe Eastern branch of the Zodiacal 
Light was very faint, as I was endeavouring to tiace Us course, 
a strong beam of light appeared so suddenly as to have quite a 
startling effect, it was not shot ouL like the rays of the Aurora 
Borealis, but gathered strength throughout its whole course, 
which lay through Aquarius, over the stars a and 8 Capricorn!, 
through S.igtltAlius, acioss the Milky Way, aid through Ncorpio, 
passing to the N. of Antaics, its visible length was therefore 
upwards of 100’, and as 1 was about to make ac-urate observa¬ 
tions, it suddenly disippea-ed, having lasted somewh at less than 

1 s course was therefore ncnly parallel to the I'-cliptic, and 
about 6’ to the N of it , Us breadth was fro n 3 to 4”, its 
brilliancy was equal to that of the brightest part ol the Milky 
Way, through which it passed, aid thcrtforc allowed me to 
judge very accurately , and it had no colour 

Now Humboldt sajs inlus “Cosmo,,” * “ I have occasionally 
been astonished, in the tropical climates of .South America, to 
observe the variab’c intensity of the Zodiacal Light,” and he 
considered the vauation to be due to at-nosphirre changes, as I 
myself have hitherto done , but lit tliecise above no ordinary 
ltmosphcric changes could have pioduced the iffect observed 
It occurred June 4'1 1SI1 40111 Gr enwieh mean time, and it 
would be very interesting to know whether the magnetic instru¬ 
ments were affected a* aiy put of the earth 
Jamaica, June 1873 Msxvvhl Hall 


Meteorological Influence of Trap Rocks 
The thermometer in a mine, or coal pit, rises, according to 
Hcrscliel, 1° for every go feet of descent, or iS 1 per mile , and, 
according to C lerk Maxwell, the rate of increase in this country 
is 1“ for every 50 feet of descent. r lhcse results are obtained in 
passing through a vciy smtll poition of the sujicihcial crust of 
the caith , such, fot example, a, a pa, t of the coal formation, 
which possesses a very low degree of conductivity. We can 
hardly, indeed, conceive a noise conductor than a crust consisting 
of alternating strata of fuestoue, shale, t.ll, coal, limestone, &c. 
But these itrata are veiy frequently pcrlorated by comparatively 
homogeneous intrusions 111 the futin of trap dykes, winch not 
only possess greatci conductivity, but winch, hum the analogy 
presented by vo'evnoes, \ciy probably extend down to the molten 
matter subjacent to the external cru,t of the euth Such trap 
dyk's m 1, be compared to an iron poku thi lul through the xupei • 
In tal strata having its lower end 111 a state of fusion, .and its upper 
end kept cool by radiation into the atmosphere Through any 
con inuous dyke, if this view be correct, there will therefore be a 
mote rapid escape of heat, and when such igneous rocks occupy 
spaces of many square nules of the earth’s surface, one would, 
at first sight, expect them to play a very important part in affect¬ 
ing the meteorological conditions of the district tn which they 
are found They might bj expected, by the large amount of heat 
which they conducted freely to the earth's surface, to stimulate 
! the growth of plants, and by the radiation of the liberals-! treat 
into the atmosphere, they ought to become—especially during 
night—the geneiators of storm-, by earning a consta it ascetu of 
rarefied air. It is quite tiue, however, that the meteorological 
effects of such an agent mu t, as 111 the case of volcanoes, tie 
observed by the far grander cycle of distuibances initiated by the 
solar heat, and that its agricultural efficiency may be, to a large 
exteat, negatived by differences of chemical constitution, acidity, 
and exposure. Still, however, the influence is there, and ought, 
in one way or other, to make itself sensible 

Dp any of your readers possess information bearing upon this 
question? Such, for example, as experiments on the con. 
ductlvity of the different kinds of trap as compared with the 
stratified rocks, or obrervat oiu of the temperature of the air, 
especially during ni_ht, above trap-rocks as compared with that 
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of the air above surrounding districts of the coal measures, or 
statistics of the fertility and periods of fructification of crops 
under similar differences of conditions. Of course the great 
difficulty affecting the last point is the difference 111 the chemical 
constitution of the soils produced by the decomposition of trap 
and stratified rocks Thomas Stevenson 

Edinburgh, June 21 


Winters and Summers 

A friend writes to me —“ From my observations of climate 
here (Belfast) I should say that I never saw a seveie wintei fol¬ 
lowed by n really fine summer The severest winters I remember 
weie those of 1854-5, and 1859-60 The Mimmei of 1855 was 
very wet, and that of i860 deplorable lhe hntst summers I 
lernember weie those of 1842, 1857, and 1868, in every case 
the preceding winter was very mild ” 

I would add to this, that the severe winters of 1865 and 1870 
were not followed by lemarhably fine summons. The harvest 
weather of 1866 was unusually bad 

Can any of your readers throw light on this subject from care¬ 
fully kept registers ? JOSEPH JotIN MUEPIIV 

Old Forge, Dunmurry, June 6 


Cyclones 

Mr Maury's theory of Cyclones, as stated in Nvurni of 
the 19th, is, in my opinion, true an 1 v tluable I hope you will 
permit me to call the attention of your readers to my letter in 
Nature, Vol iv p 305, where it will appear that f had mile 
pendcntly arrived at the conclusion stated by him, “that the 
origin of cyclones is found in the tendency of the south-east 
trade-winds to invade the north east trades liy sweeping ovet the 
equator into our hemispheres ” Only the words “south-east” 
and “north-east ” must exchange places, and “the opposite 
hemisphere," must be read, 111-tca 1 of “ our hemisphere," if we 
arc to apply the thcoiytothc cyi limes of the Southern Indian 
Ocean and of the Southern I’acilu On this Utter subje.t, see 
Mr. Whitinee’s letter iii'Naiure, vol vi p 121. 

I wish, however, to cill your attention to what 1 think an 
error in the diagram of the winds, which Mr Maury reprints 
from l’rof Fcrrel It represents the winds at the surface of the 
earth in the Polar regions as blow ing in nearly the same direction 
as the trade winds lhis appears mechanically impossible, and 
I cannot think that Prof Coffin's data aie extensive enough as 
regards the Polar regions As the late Capt Maury remarks, 
the west winds of the higher and mul He latitudes constitute 
“an everlasting cyclone on a great scale that ts to say, a vast 
vortex whereof the pole is the centre But it appears impossible 
that the direction oi the motion of a voilex should be reversed at 
its centre Josem John Murphy 

Old Forge, Dunmurry, June 24 


A Mirage in the Fen* 

As the phenomenon called Mirage Is not very common in this 
country, though more frequent in the Fens, perhaps, than else¬ 
where, I presume that a description of one which was seen on 
Thursday, May 2g, last, will be interesting to the readcis of 
Naiuki- 

Driving from Wisbech towards Thorpey on the morning 
named, 1 stopped at Guyhtrne, and my friend, Mr S B J 
Skertciiley, ot H M Geological burvey, who accompanied me, 
mounted the parapet of the budge of the March and Spalding 
Railway, to view the Fens from that elevation, and then called 
my attention to what appeared a beautiful lake spiead out a few 
miles distant. T he illusory waters were of a bluish giey colour, 
and being apparently raised from the level, presented the per¬ 
spective of a Mere of considerable breadth But tins was not a 
dull expanse, there were vauously lorimd indentations—islands 
dotted here and there, polla*d willows inverted, and the reflec 
tion of tall poplars and elms on the glassy suiface The 11-e of 
my beld-glass only brought these fealuies mine distinctly to the 
eye. As we stoud on the bridge, Wc were looking lioin W by 
S to W Wlntilesea Church was eight miles distant, and 
Thorney Abbey seven mil s The mirage was stretched out 
from Eastern Fen over I'rior's Fen to the west of Thorney, 1 e 
three or four miles. It was 11 o’clock. There was a fresh 
breeze from N.E. 1 the sky was not half obscured by cloud, the 
barometer stood high, being four degrees difference between the 


dry and wet bulb thermometers at 9 a. m All these conditions 
were favourable to evaporation , there had been more than half 
an inch of ram the Monday previous Mr S. had witnessed a 
similar phenomenon from another point of view (see Nature, 
vol ll p 337) in 1870, when he saw it both E and W of his 
position, but on Thuisday last 'here was not even a mist in any 
other part of the horizon On both occasions the wind was N It. 
It may be intciesting to know whether these phenomena appear 
with a nnld and moist b VV or YV. bice/e 

Wisbech, June 5 bAMr II MlLIKR 

The Westerly Progress of Cities 
Rl FKRRlN’C to Mr W 1'. Barrett's letter I would re-mark 
that there is a similar phiasc, viz the westerly or noith-westerly 
progress of nations, which is intimately connected with “ the 
westerly piogiess of cities,” ami the former helps to explain the 
Utter As a rule the more westerly of two peoples inhabiting a 
countiy is th< re Oy compulsion, having been driven thither by 
the invader who, as a rule, inak s lhe attack from the east 
The lemnants of the ancient Celtic race, inhabiting portions of 
the western slum, and highlands of Spun, France, and the 
British Isles, arc an evidence of ill's We see the same process 
going on now in Amtriea ‘.he ahoiigines being driven lielore 
the invader, to the west Theie are lnsigmhcant exceptions, 
both in aucicnl and modem times, but they only piovc the 

So much then for the westerly among the peoples of a land • 
they are in the west hy violent compulsion Among the inhabi¬ 
tants ol a city the wests 1 ly arc there also hy com put .1 m—nut a 
compulsion by Violence, but by uncomfortable pryiuic, in 
which case it is the powerful or wealthy who letire befute the 
weaker or pooler 

The viry fict of the westerly progress of nations establishes 
the fiuthcr laet that what becomes afterwaids more or less the 
eastern pait of the oily is the older and that wh>re the hist 
habitat ons were erected An exeeptton would be such a case 
as a city built on a westtin coa.t without any adjac ut country 
lu the west IIcic (he wcillliy in retiring before then less fm- 
tuuate fellow citizens must necessatily go more or le-s to the 
erst B.GJi.M.tNs 

London, June 9 

To the in .tancoi of “ westing ’’ adduced hy Mr. W F Barrett 
a* occurring in the Urge towns of the Old VV odd it is desirable 
to add that a similar tendency prevails til the large towns ut the 
New, excepting, of course, the eases ill which physical bameis 
impede or prevent it 

it should be observed, also, r that this westward curient of 
progress in cities appears to be but the special manifestation of 
a punciple much more genu il —the duectun o( great emigra¬ 
tions and of the advuice of civilisation, appamitly m pre-histonc 
and cerlamly throughout historical times, having been uniformly 
towards the west. G J. R. 

How does the Cuckoo deposit her Eggs? 

A 11 w days ago while examining a reed bed in the fens of 
I.mcohishirt, neai Wainfleet, l found a Reed Waiblti’s nest, m 
which was deposited a Cuckoo’s egg From the shape of the 
nest, which was very narrow and deep, and fiom the position of 
lhe mst, winch was built on slender reeds, on the outer e Ige of 
the 1) d, it was utterly impossible that the egg could have been 
laid, as, in the Inst place, the nest was far too smill for so laige 
a bud as the cuckoo to sit in , and in the second, the we ght of the 
bird would have inevitably sw atnped the nest Does not this fact 
go far, at any rate, to confirm the theory held by many ornitho¬ 
logists to lie the correct one, that the female cuckoo drops hei 
eggs into nests by means of her bill, as it is well known she is 
provided by Natuie with an enlargement in the throat, in which 
the egg could be carried in safety during her flight III search of a 
suitable place in which to dtposit it 1 give htre a quota'ioil 
from Bewick on the subject.— 

“Naturalists aie not agreed as to whether the female cuckoo 

lays it first on the ground, and then, seizing it with h' r Lull, con¬ 
veys it in her throat (supposed to be enlarged for tins purpose) 
to the nest which is to Jre its depository ” 

I should be glad if any of your correspondents will inform me 
if the male bird has a like enlargement in the throat, or is it only 
to be found in the hen ? T. A til) as 

Regent's Terrace, Hull 
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THE LATE MR. ARCHIBALD SMITH 

M R. ARCHIBALD SMITH was bom at Glasgow 
in 1813 ; his father, Mr James Smith, of Jordan- 
hill, Lanarkshire, was well known as a geologist, and as 
the author of a learned and critical work on the Voyage 
and Shipwreck of St. Paul 

At the University of Glasgow Mr Smith was a con¬ 
temporary of the late Norman McLeod and of the present 
Archbishop of Canterbury, with both of whom he retained 
a friendship through life. 

From Glasgow he went to Trinity College, Cambridge, 
where, while still an undergraduate, he commenced to 
contribute papers to the Mathematical journals ; his fiist, 
a most imponant papet “On the Equation to Fresnel’s 
Wave Surface,” is an excellent example of the cxtitim 
neatness and elegance of his style , it was published 
under the signature A S in the Cambridge Phil. Trans 
and in the Phil Magazine 

He, however, as the result well showed, did not allow 
lus amateur mathematics to interfere with the regiil n 
course of Tripos reading, and he also found time for v 
good share of athletic exercise He pulled in the Trinity 
boat of which the late Lord Justice Selwyn was stroke , 
all the oars in that boat were reading men, and were 
familiarly known as “Peacock’s examples” (Peacock 
being a well-known tutor of the day) It was no doubt 
owing to Mr Smith's strong physical constitution which 
was thus well trained in early life, that he was able so 
long to sustain the great strain of mental effort and the 
want of rest to which he never scrupled to subject himself 
in after years when occasion required 

In 1836 he finished his undergraduate’s career by 
taking the first place in the mathematical tripos as well 
as the first Smith’s prize, and he was soon after elected a 
Fellow of his College. The second wrangler of his year 
was bishop Colenso 

Having chosen the profession of the Chancery bar, 
Mr Smith became a pupil and a friend of Mi James 
Parker, afterwards Vice-Chamelloi, and is said to have I 
acquired the sound lcgsl learning and careful method I 
which distinguished that judge It was during the inter¬ 
vals of his laborious Chancery practice that lie found time 
for the long senes of magnetic investigations which has 
made him famous throughout Europe 
His connection with Magnetic Science arose from 
intimacy with Sir Edward Sabine, the late distinguished 
president of the Boyal Society, and who was interested in 
the question of the Deviation of the Compass, fiist as 
member of a committee appointed by the Admiralty to 
consider the question, and afterwaids as having under¬ 
taken the reduction and publication of the magnetic ob¬ 
servations made by Sir James Ross in his Antaictie 
voyage. 

In the years 1842 to 1847 Mr. Smith, at General (then 
Colonel) Sabine’s request, deduced from Poisson’s geneial 
equations, formulae for the correction of the observations 
made on board ship These were published in successive 
numbers of Sabine’s “ ( ontributions to Terrestrial Mag¬ 
netism,” in the Transactions of the Royal Society 

In 1851, at the request of Captain Johnson, the superin¬ 
tendent of the Compass Department of the Royal Navy, 
he deduced from the formulae the convenient tabular 
forms, and computed the auxiliary tables for determining 
the co-efficients A, b, C, D, E, which have ever since been 
in use. 1 hese were published by the Admiralty m suc¬ 
cessive editions, but without the demonstrations or 
formula.' 

In 1859 Mr. Archibald Smith edited and published the 
voyage of Scoresby to Australia, which was undei taken 
chiefly for magnetic research j and in his introduction 
gave, for the first time, the exait formulae for the effect of 
the iron of a skip on the compass, the former approximate 
formulae being found insufficient. 


In 1862 he, conjointly with Captain Fvans, the present 
chief of the Compass department, prepared the Admiralty 
Compass Manual, a book whnh has since been translated 
into French, Gciman, Russian, and Portuguese, and 
gone through three editions The work is divided into 
four parts, the first of which contains practical rules to 
enable a scam in by the process of swinging his ship to 
obtain a table of the devi itions of the compass on each 
point, and then to apply the tabular corrections to the 
courses steered The second part is a description of 
“Napier’s gi a pine method,” the practical advantages of 
which aie that it enables the n ivigator from observations 
of deviations made on any number of courses, whether 
equi-distant or not, to construct a curve in which the 
cirors of obseiv,Hum are as fai as possible mutually com¬ 
pensated, and which gives him the deviatiorr as well on 
the compass couiscs as on the correct magnetic courses. 
Pait III coni uns the practical application to this subject 
of mathematical formul 1 duivcd from the fundamental 
equations deduced by Pcsson from Coulomb’s theory of 
magnetism l’ltor to this time it was considered suf¬ 
ficient to use approximate foimute, going as far only 
as terms involving the lirst powers of the co-efficients of 
deviation, but the virylaige deviations found in iron- 
plated snips of war rendered it desirable to use in certain 
( ascs the exact instead of the approximate foimul.e, and 
this pait was therefore ic-written The fourth part of the 
“Manual ” contains ch 11 ts of the lines of equal vaiiation, 
equal dip, and equal honzuntal force over the globe , the 
fust for the puiposc of enabling the navigator at sea to 
determine the deviation by astronomical observations, the 
two latter to throw light on the changes which the devia¬ 
tions undergo in a lengthened voyage, and to enable the 
navigator to anticip ite the changes which will take place 
on a change of g< ogiaphical position. 

All Mr Smith’s investigitions were undertaken as 
labours of love , but we must not leave unnoticed some 
of the recognitions winch he received 

In the yc.11 1865 one of the Royal medals of the Royal 
Society was awarded to linn, and lie was elected a corre¬ 
sponding rnembei of the Naval Scientific Committee of 
Russia, in the following year the Emperor of Russia, 
with a most complimentary letter, presented him with a 
gold compass embltzoned with the Imperial arms, and 
set with bnlli ints 

Recently, too, out own Government offered him a 
piesent of 2,000/, and intimated the fact to him in a 
handsome letter from the First Lord of the Admiralty, 
begging his acceptance, not by way of recompense, but 
as a mirk of the high apputiation which the Govern¬ 
ment had for the services he had rendered. 

The history of Mr Archibald Smith’s legal life is soon 
told He attained the reputation of being an eminently 
concise and perspicuous draughtsman, and made a prac¬ 
tice at the bar which was above the average both in 
extent and important e. 

When Sir J mies Parker was made Vice-Clnncellor he 
appointed Mr S 111th his Secretary j but the early death 
0fStrJamtsbr0ughtth1.se duties to jl close. L.itir, a 
Judgeship in Oucenslind was offered to him, which he 
declined. It is said that the important change which 
has substituted figuies for words as to dates and sums 
occurring in bills in Chancery was made at the suggestion 
of Mr Archibald Smith 

In 1868, when the Universities of Glasgow and Aber¬ 
deen were formed into a pirliamtntary constituency the 
libeial elcctois chose Mr Smith as their candidate, and 
they did their best, though without avail, to bring him in 
for the new seat 

About two years ago he was compelled by ill health to 
give up work , out he had gi tally rallied , and the attack 
which ended fatally was totally unexpected, and of but a 
few hour*’ duration. In private life those who knew Mr. 
Smith best admired him most; he leaves unnumbered 
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friends to testify to the noble simplicity of his dispo¬ 
sition, and to the true warmth of his heart, which was 
always open amongst his multifarious and engrossing 
work. 


NEIV EXPERIMENTS FOR THE DETERMI¬ 
NATION OF THE VELOCITY OF LIGHT BY 
M. ALFRED CORNU 

A N exact value of the velocity of light is equally in¬ 
teresting to astronomers and physicists It is in¬ 
teresting to astronomers, for it enables us to calculate an 
important and not exactly known number, namely, the 
distance from the sun to the earth, for which cause the 
learned world is looking forward with so much im¬ 
patience to the passage of Venus on the disc of the sun, 
as the observation of this phenomenon, it is hoped, 
will fill up this chasm. It is interesting to physicists 
likewise, it is evident, but especially since the remarkable 
researches* of I'rof Clerk-Maxwell, who has found an 
unexpected relation between the theoues of light and 
electricity. 

M Alfred Cornu’s experiments, to which we now call 
attention, have for these reasons a great interest. 

The first who busied himself with this difficult question 
was Kremer, a Dane, at the Observatory of Pans, where 
Picart had called him , but the observation of the eclipses 
of Jupiter’s satellites, although giving a pretty good value 
of the velocity of light, offers, notwithstanding, some 
causes of error, especially the difference of brightness of 
Jupiter's satellites at their maximum or minimum distance 
from the earth , and it requires moreover an exact value of 
the diameter of the teirestrial orbit 
M. Fueau (1849) showed that it was not necessary to 
employ astronomical phenomena, and that it was possible 
on the surface of the eaith to make use of relatively short 
distances, such as four or five English miles. This rather 
bold experiment was much spoken of. He operated be¬ 
tween Montmartre and Suresnes, near Paris, at a distance 
of about five English miles and a half 

Ldon Foucault, some time after, putting into execution 
a project of Arago, proposed another method founded on 
the revolving mirror of Sir Ch. Wheatstone. The value 
obtained by him, 189,000 miles (298,000 kilometres) was 
made use of by astronomers, who deduced for the paral¬ 
lax of the sun a number (8. 86), that is in concordance 
with the best observations of the transit of Venus. 

The number obtained at first by M Fueau was higher, 
but it was given by lum, who dwelt upon all the diffi¬ 
culties of such a measurement, with hesitation. 

M. Alfred Cornu left aside Foucault’s method (vu, 
that of the revolving mirror) which is liable to serious 
objections, and employed that of M Fizeau, although he 
had tried the two methods of experiment at the Poly¬ 
technic School, where many physicists were able to see 
them. 

M Fizeau’s method is free from all objection. A 
ray ol light is sent between the teeth of a cog-wheel, 
and it is reflected at a great distance, so as to bring it 
back to the point of departure If the revolving motion 
given to the wheel is sufficiently lapid, the ray on its way 
back meets a tooth, instead of a free passage, and does not 
pas* through ; when the speed is double, the ray meet* 
the following interval, and passes through again, and so 
forth alternately for increasing rates of revolution. 

Thus the returning ray alternately presents a minimum 
(or an extinction) and a maximum ; but the speed of 
rotation (in order to be measured) must be kept constant 
during several seconds in those moments, it is one of the 
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difficulties of the experiment, for that speed is 
enormous. Let us add the want of precision in the evolu¬ 
tion of a maximum or a minimum. 

M. Alfred Coinu has obviated all those difficulties — 
r. By giving a speed of rotation not constant but 
increasing or decreasing according to a regular law, 
which he registers by means of electricity; so that he 
easily knows the speed at every moment 
2 By registering in the sain: 
manner the exact tune m which 

the ray of light disappears and __ 

appears again and thus lie doc, 
not observe the instant of maxi- 
mum or minimum, but m- 
stants which arc equally distant 

from the moment to |HHH 

determined 4 

he results traced 

by needles run on a 

of paper covered with 
lamp-black, and rolled round a 
revolving cylinder. If the needles 
remain motionless, they describe t," 

helix on the black paper, which 
becoinis straight line when the 
is uni oiled. But 

extremities of arma- 
luics of electro magnets, and are 
muved when the electricity passes Pit 
through , and during all the time 
the current passes, the traced line 
is above the level of the noimal 
line 

The annexed sketch shows a I ||| 

part of an experiment made in I 
the month of July 1S72 c: 

The line 11 on the right hand 
side lepresents the increasing 
speed of the wheel time 

cog of the apparatus, m its 
movement of rotation, touched a H * -’ . 

certain wire, the 

had passed through, and devi- 
ated the needle for the tune the 
cog was passing (from A to B, 
from C to D) During the tune, 
from the beginning of one dcvia- 
tion to the other (from A to C, 
from C to E, from 1 -. to G), 50,000 
teeth had passed. We clearly 
see that these intervals are do- 
creasing, because the speed 111- 
creases, 

The median line indicates V? Ewfr 
seconds which arc sent by an a 

electric clock. J 

The third line has been ob- 
tamed by the observer himself by afp 

means of a Morse-key ; he made 1 i f 

the electric current pass during 
the tune the light was invisible ; 

P Q and R S. The sketch 
thus shows two extinctions and Copy u! >'>» Automatic 

two reappearances of light. It Reguuatiom. 

is the beginning of the experi¬ 
ment. 

This method, moreover, obviates one of the greatest 
difficulties in physical experiments, namely the noting 
down of various numbers, that diverts the observer ana 
complicates operations. Furthermore, there remains not 
only the remembrance of the experiment made, but an 
exact, real, and living drawing. 

M. A. Cornu has, moreover, changed the rather large 
and expensive apparatus of M. Froment for another, 
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strong And small, for it is not bigger than the fists. He uses 
the works of a common clock, which do not cost more than 
a sovereign. He has only replaced the largest wheel of 
the scapement by another one, lighter and more finely 
toothed. Special experiments, not mentioned in his 
present memoir enabled him to choose the most proper 
diameter for that cog wheel. A strong spring drives the 
wheel 700 or 800 revolutions in a second. 

A drag has been added, in order to check the speed. 
By a special arrangement, the rotation of the wheel can 
be reversed, in order to eliminate certain errors that 
might result from the apparatus itself. 

In order to try the improvements of the apparatus, a 
first series of experiments was made between the Poly- 
technic School and a tower of the telegraph office, at a 
distance of about one mile and a half (1 kilometres and 
a half)- The observer could perceive .1 window of this 
tower amid a forest of chimneys The distance was too 
short he prudently did not publish the result. 

A second scries was attempted by him between the 
Polytechnic School and the Valdnen Hill, at a distance 
of about six miles and a half (10 kilometres 310 metres). 

But a transparent atmosphere is seldom now to be ob¬ 
tained in misty Pans If we go up to the garret where the 
observer stands, we perceive a sea of roofs below ; on the 
right Montmartre Hill, on the left the heights of Meudon, 
and in the front the Valdnen fortress , in one of the rooms 
in the barracks the mirror and the collimator were esta¬ 
blished. 

The apparatus that sends forth the ray of light 
(an instrument with a large aperture) was laid on a 
solid timberwork , in front of the eyepiece is the little 
machine! on the left side the source of light is esta¬ 
blished, a ray of which, reflected by a glass, is sent 
between two teeth of the wheel. 

But the Mont Valdnen is concealed by mist, the win¬ 
dow of the barrack is hardly distinguishable, although the 
sky Is cloudless Paris is covered with a damp and dusty 
veil. The sun sets behind the fortress, and suddenly the 
mbt disappears and the air becomes transparent The 
ray of light between the teeth of the wheel is to be seen 
in the telescope as a faint star in the midst of the inverted 
image of the window ; it is a star of the sixth magni¬ 
tude, the intensity of which increases and becomes of the 
first magnitude with the transparency of the air. But it is 
necessary to make the experiments hastily, for that trans¬ 
parency will not last more than one hour * 

An obstacle nearly checked the observer; the image 
often scintillated, and was agitated in such a manner that 
it was impossible to pursue the experiment. It was the 
warm air of a chimney unluckily standing in the way of 
the ray of light, the kitchen chimney of the Lycde Louis 
le Grand. M. Cornu waited for the holidays, and the 
operations were at last worked out. 

He thus made more than a thousand experiments, and 
calculated 690 of them. 

In order to determine the distance between the two 
stations, he compared the measures previously deter¬ 
mined, and made himself a triangulation ; the average of 
those numbers gave him the number above cited, about 
six miles and a half (10 kilometres, 310 metres). 

He did not at once take the average of the numbers of 
his experiments, but he gave a greater value to the num¬ 
bers obtained under the best circumstances. It appears 
evident that the results deduced from the fifth disappear¬ 
ance of the light are superior to those deduced from the 
first one, because of the more exact value of the velocity 
of the wheel, and that the favourable atmospheric con¬ 
dition rendered the disappearance and reappearances 
of light more plain. 

The average thus obtained gives for the velo«ity of light 

* Th« source of light was Drummond's lime-light, or only a petroleum 
lamp it was necessary sometimes, in the finest weathers, to moderate 
u. m order to havo a disappearance of light more favourable to observations 
than a minimum ol intensity 


189,300 miles in a second ; by dividing the number by 
the refractive indices of the air (rooo3) We obtain the 
number 189,200 miles in a second in a vacuum ; the 
possible error in this value is about J( j 0 . 

M. Fizeau had found about 104,000 miles (312,000 kiL) j 
Foucault 189,000 miles (298,000 kil.). The physi¬ 
cists will wonder at the concordance between M. Comb's 
number and that of Foucault, obtained by an entirely 
different method, and so will the astronomers ; for this 
number of 189,000 miles gives by calculating the value of 
the parallax of the sun the number 8".86 ; and it is 
exactly the one recently obtained by M Leverrier as a 
consequence of three series of observations made on the 
movement of planets, particularly of Mars and Venus. 

If experiments on the velocity of light were made again 
under good topographic and atmospheric conditions, ahd 
between two stations, the distance of which would be 
known by a geodetic calculation, a value of this velocity 
would be obtained with an error less than Astro¬ 

nomical methods do not easily perhaps give such an 
approach. 

The author concludes his paper by saying “ It is to 
be desired for the honour of French science, that those 
great works relative to the velocity of light, begun by 
Riemcr at the observatory of Pans, pursued and simpli¬ 
fied by some learned Frenchmen, should be finished in 
France with a precision worthy of their astronomical ahd 
physical importance.” M. C. 

Etplan itiou of the Dwgrant [see next page) J 

A, Source of light, a petroleum lamp. U, a combination of 
lenses to direct and concentrate the light C, D,E, F, are shown 
from above in order to show the direction of the ray of light 1—■ 
C, glass plate, on the surface of which the light is reflected and 
sent into the telescope according to the direction of the arrows ; 
n is a little handle which permits of small motions being given to the 
little plate in order to arrange it properly D, works of a common 
clock drawn to the ) of its linear dimensions.—It u used to put 
in motion the cog wheel V, between the teeth of which the ray 
of light is sent forth JF, wire touched by a cog J of the axis 
of the third wheel, at each revolution , it is united to the electro¬ 
magnet n (of the plate G), and thus the number of revolutions 
during a second is registered by / two barrels that give 

revolving motions in a contrary direction, in order to eliminate cer¬ 
tain errors that might result from the appir.it 111 itself. A, a wheel 
on the side of which a drag 11 bears (It has been drawn apart for 
greater clearness) , /, horizontal axis of rotation 1 V, screw , when¬ 
ever by means of V the lod p is brought to </, in the same manner I is 
brought to u, and the extremity r does not rub on the side of the 
wheel. (Note.—A decreasing pressure is thus used, an In¬ 
creasing one u rendered impossible so as to prevent the delicate 
works from being broken ) D', front view of the same work ; 

the same things designed by the same letters pruned D" 
shows the respective situation of the two barrels t l and 6 r 
h. telescope , the light is transmitted to a distance of six miles 
and a half, and comes back on the same path the appa¬ 
ratus that refleots it back is a telescope like Is, and performing 
the office of a collimator the eye-ptece of which 11 replaced 
by a little mirror properly disposed F, eye piece of E, with 
which the ray of light is observed at its return ; it u observed 
through the glass-plate C on which it has bee* reflected. 

: G, apparatus by which the various data of the experiments are 
registered. X, lamp-blacked cylinder. Y, moveable system 
bearing the electro magnets /, m, n. The cylinder revolres 
without changing its place with an uniform rotatory motion given 
by a special apparatus The movable system slides by a uniform 
motion communicated by means of a stretching weight The 
manner of giving this motion has not been represented; the 
retative mouon & the same as if the system were immove¬ 
able, and tho cylinder going forwards and revolving in the 
same tune. /, m, n, electro-magnets , p, q, >, armatures; they 
terminate In needles and describe on the lamp.blacked paper the 
three lines drawn on the sketch. One extre nity of the wire of 
the electro-magnets communicates with the earth, the other 
with a pole of a special pile ; the other pole of the pile com¬ 
municatee also with the earth. On the way of the current 
that passes through from each particular pile to the thiee 
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Cornu's Apparatus for asoartalnlng tha Velocity of Light. 

and disappearances of the light, j during the experiment. Each experiment with six, and 
bich the observer keeps lua hand { seven disappearances, lasts about two minutes, 
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ON THE FERTILISATION OF FLOWERS BY 
INSECTS AND ON THE RECIPROCAL 
ADAPTATIONS OF BOTH 

D URING the last ten years, since, by his wonderful 
work on Orchids,* Darwin anew turned the at¬ 
tention of naturalists to the remarkable connection 



flowers as apparently affording facilities for intercrossing 
distinct individuals have been published ; but there is no 
doubt that by far the greatest part of the work on this 
subject is still to be done. The most conspicuous flowers 
attracted, of course, in the first place, the attention of 
inquirers, and much greater pains was taken to show the 
possibility of their cross-fertilisation by insects than to 
observe whether self-fertilisation may possibly take place 
if not visited by insects. Another very obvious deficiency 
of observations indispensable to be made on the subject 
in question resulted,—the fertilisation of flowers by insects 
being studied by botanists but little acquainted with 
insects From this cause, for the most part, when flowers 
were examined as to their intercrossing by insects, no 
j complete observations were made as to the insects them¬ 
selves which were supposed to visit and fertilise the flowers, 
and m many cases the agency of insects was over-esti¬ 
mated m consequence of not observing them directly. 

Therefore, being myself acquainted with our flowers as 
well as with a great number of our insects, I thought it 
would be as agreeable as useful if I observed, as far as it 
was possible for me, the insects which really visit and 
fertilise our flowers, their adaptations to gain the honey 


Fig i —Head of a humble-bee | Bombm, must or urn L 9) ***en from ah jv<*. 
wuh the oral apparatus strct.hcd out to its fulknt extent (5 ») 

between the structure of flowers and the insects visaing 




and the pollen, and on the other hand, the adaptations of 
our flowers to the insects that visit them ; and having 
I during a series of years bestowed all my leisure upon 
observations of this kind, I put them together in a work 
which was published some months ago (“ Die Befruchtung 
ckr Blumen durch Insecten und die gegenseitigen An- 
pissungen beider.” Leipzig, 1873.) Supposing that this 
nook is in the hands of only very few Englishmen, I 
think it may be of some interest for the readers of Naxure 
11 I make them acquainted with the principal new facts 
contained in my work, adding some observations made 
since its publication. 

I —In what manner the hive- and humble bees obtain 
the honey of the flowers 

The first accurate description and drawing of the parts 
of the mouth of the hive-bee were given by Swammerdamm 

w , _,_,, about two centuries ago, but he did not succeed in finding 

y < out the true function of the tongue ; he described and drew 

»nd fertilising them, many essays on the contrivances of a* perforated at the end,* and believed that it was a 

■"On th« various Contrivances by which Bnllah and Forego Orchid. !,m P le SUCk '»C P*P«- His SUCCeSSOrS SSW that the tOngU® 
-j -- ■<-- J Effects of Intercrossing " London, I _ * "Jots Swammerdamm, Bibel der Natur. Aua dam Hollandisohen 
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of the bee is by no means perforated at the end, and 
that fluids, for that reason, cannot enter through its 
interior, but must be transported to the opening of the 
oesophagus by the outside of the tongue. Thus with 
Swammerdamm’s error, that the tongue was perforated at 
the end, the view that it was a sucking organ was also 
rejected, and since then, even down to our own day, 200I0- 
gists seem almost unanimously to have denied m general 
the sucking power of bees. Mtlnc-Edwards calls the Hyme- 
noptera licking insects (“ Insectes ldcheurs ”), and says 
that the honey-bees nourish themselves not by sucking, 
but, as it were, by lapping, nearly in the same manner as 
a cat does (“Ainsi ll n’est pas en pompant que l’Abeille 
se nourrit, mais pour ainsi dire cn lapant i peu pris 
comtne le fait un chat”) In like manner Carl Vogt 
expresses his opinion on the same subject, with only the 
difference that he chooses for the comparison the dog 
instead of the cat The bees make use of their tongue 
to lap, says Carl Vogt, in a somewhat similar manner as 
dogs apply their tongue to drink (*‘ Sie gebrauchen lhre 
Zunge etwa in uhnlicher Weise zum Schlappcn, wie die 
Hunde sich der ihngen zum Saufen bedienen.”) * Also 
Claus f calls the parts of the mouth of the Hyine- 
noptera biting and licking (“ beissend und leckend ”), 
and Gerstaecker blames, in his annual report on the 
Progress of Entomology, bchcnck for describing the 




tongue of the bees as serving to suck honey, whertas, 
according to Gerstaecker’s opinion, it is only able to lick it. 
Hence, a good number of our best soologists absolutely 
denying the sucking of bees, and our entomological 
works affording, indeed, very detailed descriptions of the 
single parts of the mouth of the bees, but not sufficiently 
accurate ones of the use of them, it may not be fruitless 
if 1 explain here, in some detail, the function of the oral 
apparatus of the bee. 

If we stretch out to its fullest extent, as shown in Figs. 
1 and 2, the complex machinery of the oral apparatus of 
a hive- or humble-bee, which, when at rest, is placed by 
different foldings m an excavation m the under-side of 
the head, so as to permit but little of it to be seen, the 
most prominent'part we observe is the long veinucular 
annotated tongue {ligula, li), at the end of which a litt'e 
membranous lobe is seen (/), the same which was erro¬ 
neously thought by Swammerdamm to be perforated. 
The hgula is composed of a great number of rings, each 
of which is provided with a whorl of hairs , each whorl 
of hairs cm be erected at will by the bee and pressed 
dose to the ligula The base of the ligula, which bears 
two appendages, the para glosser {pa), is inserted, together 
with them, in the tubular mentum {nit), and can be drawn 
back, as l*ig 3 shows, into the extremity of the tubular 
mentum, so that only the tips of the paraglossx are 



visible. On both sides of the ligula we observe, also in¬ 
serted in the mentum, the two four jointed labial palpi 
{Ip), the two first joints of which {Ip'), being flattened ! 
and very slender, with a central rib, form a sheath to the 
tongue, enclosing it from beneath, whilst the two minute j 
joints at the tip of the labial palpi {Ip 1 ) serve as feelers. 

When drawn back into the extremity of the tubular ! 
mentum, as is shown in Fig. 3, the tongue by no means 
overtops the labial palpi, but is wholly enclosed by them 
from beneath, whilst when pulled out as far as possible 
(as shown tn Figs. 1, 2, and 4) it considerably overtops the 
labial palpi. The base of the mentum is inserted m a 
horny ridge, called by Kirby (in his “ Monographia Apum 
Angliae”) the fulcrum {l). The fulcrum 19 placed at the 
conjunction of two diverging horny ridges, called by Kirby 
cat dines {c), which connect the base of the fulcrum with 
the basal portion or stipes {si) of the maxillae. The car- 
dmes can be turned round their food-points, when turned 
forwards, they also push forwards the fulcrum and the 
mentum, so as to overtop considerably the basal por¬ 
tion of the maxillae (as shown Figs. 1, 2), when turned 
backwards, they also draw backwards the parts inserted 
in them, and the mentum is now enclosed by the basal 
portion of the maxillae (as shown m Fig. 4). In this position 
* C. Vogt, ZooL Bride 1 p. 678 
t OrundzQge der Zoologw, 1 MS, p. aaj 


I the terminal portions of the two maxill.e, the lamina {la) 
appearing as two flattened, lanceolate, horny pieces with 
a central rib, form a sheath to the tongue enclosing it 
from above, whilst at the same time the two first joints of 
the labiat palpi enclose it from beneath. The maxillary 
palpi {mp) exist in the mouth of typical bees only as 
atrophied useless organs 

Besides the two foldings hitherto explained, two other 
foldings arc to be mentioned. First, the whole apparatus 
hitherto described is inserted In the terminal points of two 
long, horny ridges enclosed nl the excavation of the head 
and moveable round their food-points (/, lorn, of Kirby). 
When turned forwards, the lora push forward to twice their 
own length the maxill® and the mentum, with all their 
appendages , when turned backward!, they draw them 
backwards the same distance. SecMdly, when all three 
withdrawals hitherto mentioned—(l) of the base of the 
tongue, (2) of the cardines, (3) of the lora—are effected, 
the mentum lies, defended on each side by the basal por¬ 
tion of the maxilla: {st), enclosed in the excavation of the 
under-side of the head , only the tongue sheathed by the 
laminae and the labial palpi overtop the head, and pre¬ 
vent the jaws from being used : but all these overtopping 
parts are bent downwards and backward very easily; Alia 
now the jaws or manHtbula {md) are not prevented frtm 
being employed. 
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The separate parts of the mouth of the bee and their 
power of moving having been considered, it remains to 
examine what use the bee makes of them in its different 
actions. 

1. In order to empty the deepest honey tubes acces¬ 
sible to it, the bee stretches out all the moveable parts of 
its sucking apparatus (lora, cardiacs, lamin.x, maxillar 
palpi, and tongue) in the same manner as is shown in 
Figs 1 and 2, with the only difference that the two first 
joints of the labial palpi sheathe the tongue from beneath, 
and that the lamina; closely embrace the mentum and the 
basal part of the tongue from above Then the terminal 
hauy whorls of the tongue, protruded as far as possible 
and advanced to the bottom of the honey-tube, being 
wetted with honey, the bee, turning backwards the car- 
dines (0. withdraws the mentum, together with the tongue 
and the labtal palpi, so fat that the lamina: arc no 
longei overtopped by ihc labial palpi, and that the lamin.e 
and the labial palpi together, closely embracing the 
tongue, form a sucking-pipc, of which only the part k-l 
(Fig. 4) of the tongue is prominent Blit almost at the 
same time the bee, folding the base of the tongue into the 
tubulai extremity of the mentum, withdraws the terminal 
hairy whorls wetted with honey into the sucking-pipe, in 
which the honey is forthw ith driven downwards to the 
oral opening by the erection of the whorls of hairs 
piogressing quickly from the tip of the tongue towards 
its base, and simultaneously by the enlargement of the 
interior abdominal hollows connected with the oesophagus, 
which are visible from the outside by the swelling of the 
abdomen, and which must suck the honty towards the 
(esophagus 

Fig. 4 shows the head of a humble-bee in a 
medium sucking position W1 en from this position 
the base of the tongue is folded into the hollow ex¬ 
tremity of the mentum (as illustrated by Fig 3), 
the part k-l of the tongue wetted with honey is 
withdrawn into the sucking-pipe Now when the lora 
(/ in Fig 4, directed downwards) are turned backwards 
round their food-points, the base of the sucking pipe 
(near mp Fig 4) is withdrawn to the opening of the 
mouth (between the base of the two manchbula', mil and 
the labrum, lb). Fig. 4, below the epipharynx ep, Fig 1), 
and the honey is, by pressing and sucking, dnven to the 
oesophagus. When the lora (/) are again turned foi wards, 
the whole sucking apparatus is pushed forward double 
the length of the lora , and now the cardines turning 
forwatd, the mentum with its appendages again advances 
double the length of the caidines, while the maxilla remain 
at the same place, and the lamina; from this cause embrace 
only the mentum and the basal portion of the tongue , 
when at last the base of the tongue infolded in the 
tubular mentum is stretched out, the tongue is again 
protruded to its fullest extent, and the terminal whorls of 
hairs are again wetted with honey at the bottom of the 
honey-tube of the flower. 

In a flower rich m honey, a humble bee may be ob¬ 
served executing four, five, and sometimes more, even 
eight or ten separate acts of suction, probably accom¬ 
panied by as many protrusions of the tip of the tongue 
into the honey, and withdrawals of it and of the whole 
sucking-pipe. 

I am fully convinced that the movements of the oral 
apparatus of the bees are as described ; for by intoxi¬ 
cating honey- and humble-bees by chloroform, and 
immersing the tip of their tongue into a solution of sugar, I 
sometimes succeeded in seeing the movements described 
performed sufficiently slowly to discern each separate act 
very well. What occurred within the sheath of the tongue 
formed by the laminae and the maxillary palpi, was of 
course not visible, but bending them aside after .wetting 
the tip of the tongue with the solution of sugar, I some¬ 
times saw the erection of the whorls of hairs progressing 
from the tip towards the base of the tongue. 


Hence undoubtedly the statement of zoologists, who, 
absolutely denying the sucking power of bees, assert that 
they lick or lap the honey in a manner similar to a dog 
or a cat when drinking, must be essentially modified. 
The terminal whorls of hairs are filled with honey by 
adhesion ; this honey withdrawn into the sheath of the 
tongue is driven towards the u-iophagus by a double cause, 
first by the pressure of the erect whorls of hairs, and 
secondly by suction. HHR.wxN.N Miilkr 

(To bi lontmued) 


ON SOME REMARK A DEE FORMS OF A AY,I/. / / 
LIFE FROM GREAT DEEPS OPl- 7///.' 
A OR W EG IAN COAST* 

THE name of Geoige Ossian Sars is honourably con- 
nected with a veiy interesting chapter in the histoiy 
of deep-sea research As early as 1850, his illustrious 
father, Dr. Michael Sars, had challenged Edward Forbes’s 
conclusions respecting the bathymetrical teiminus of 
animal life. He remarked ,f that at least in the Norwe¬ 
gian Seas, it appeared to extend much beyond the limit 
which the English naturalist had fixed for it Forbes 
had not dredged below 230 fathoms, and at this depth he 
had only obtained two living Mollusca and a couple of 
Serpulae ; hence he was led to place the zero of animal 
life at 300 fathoms. Sars, on tne contrary, even at the 
early period just mentioned, had obtained from a depth 
of 300 fathoms a numbci ot animals, including a species 
ot Coral, Molluscs, Polyzoa, &c , and he sagaciously 
remarked that there was evidence of the existence 
of a 1 igorout animal life at this gieat depth, inasmuch as 
some of the species (t g Trait alula upti^ira and Lima 
< uavata) were the largest known representatives of their 
respective genera. In confirmation of his opinion, he 
was able to offer, in 1864, a Catalogue of 92 animals, 
which had been obtained in depths varying fiom 200 to 
300 fathoms More lccently his son has devoted him¬ 
self with much energy and success to deep sea investiga¬ 
tion, and in 1868 had extended his drtdgings to 450 
fathoms, and added no less than 335 species to those 
already published, lie says —“I found to my gieat 
suiprise at tins enormous depth, not . . a poor and 
oppressed Fauna, but on the contiary a richly developed 
and vaued animal life . . And so far was I from ob¬ 
serving any sign of diminished intensity in this animal 
life at increased depths that it seemed, on the contrary, 
as if there was just beginning to appear a rich ami in 
many respects peculiar deep-sea fauna, of which only a 
very incomplete notion had prev lously existed ” Amongst 
the new forms thus obtained was the famous Rhisottmus 
Lo/otensn, descended from Oolitic ancestry, which fur¬ 
nished, according to Dr. Carpenter, “ a principal 
‘motive’” of the Lightning expedition. It is interesting 
to learn that these productive dredgings at the great 
depth of 200-450 fathoms were accomplished in an ordi¬ 
nary fishing-boat with a crew of three men 
In the important paper which forms the subject of the 
picsent notice, Mr. G O Sirs has given us an account 
of some of the results of his dredgings in the “ great 
deeps "off the Coast of Norway, founded partly on the 
posthumous manuscripts of the late Prof, bars, and partly 
on his own investigations. Various new species of Mol- 
lusca, Annelids, Corals, and Sponges, all ot them dwellers 
in depths varying from 100 to about 500 fathoms, 
are described, and illustrated by excellent figures But 
that which gives a peculiar and distinctive interest to the 
work is the elaborate memoir on a remaikable Polyzoon, 
taken in the year 1866, from a depth ol 120 fathoms, at 
Skraaven, in Lofoten. This unique animal is not only 

* Partly from posthumous manuscripts of the lnt« Prof. Dr Michael Sars 

en”somme«nn, 1S49, foretagen Zoologlsk Reive 1 Lofotc 
og FmmarkeB, p. ij. 
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generically distinct from all the forms that had been re¬ 
cognised at the time of its discovery, but must be referred 
♦o a new Order or Sub class • it is chiefly interesting, 
however, to the biologist from the light which it throws 
on the history and affinities of the tribe to which it 
belongs. Its occurrence was first recoided in 1868 by 
the elder Sari, who gave it the name of Hahlophus nura- 
lnh 1, but did not at that time enter upon the details of its 
structure In iSfio Allman described a new Polyzoon, 
under the name of Rhabdophuta Notmattni, which had 
been dredged up from deep water in Shetland, and which 
presented some remarkable peculiarities. Its polypides 
(according to Allman) were of the Hippocrepian type, 
having the tentacles disposed in the form of a horse-shoe, 
instead of circularly, an anangement which had only 
been noticed so far amongst the fresh-water division of 
the Polyzoa Another anomalous character was the pre¬ 
sence of a rigid, chuinous rod, extending throughout the 
creeping portions of the polyzoanum, to which the poly¬ 
pides were attached at intervals by means of a long 
flexible cord It now appears that the Shetland Polyzoon 
belongs to the same genus as the Lofoten form just men¬ 
tioned. Allman, however, having only access to speci¬ 
mens preserved m spirit, was unable to master all the 
details of the structure or to apprehend fully the signifi¬ 
cance of the organism as a whole For a complete 
knowledge of Rhabdopleura we arc indebted to the 
careful observations of the younger Sars, who studied the 
living animal, while to his father we owe a most inte¬ 
resting interpretation of the facts which the son had 
established. 

Without entering into minutiae, I shall endeavour to 
describe briefly the characteristics which mark out the 
Rhabdopleura as unique, and invest it with so high an 
interest, not only for the student of the Polyzoa, but also 
for the philosophical biologist In the first place, it may 
be stated broadly that we find in this form the I’olyzoan 
type in a rudimentary and half-developed condition. It 
clearly represents a very early stage in its evolution, if 
evolution be the method of Nature The points which 
separate it most strikingly from its congeners are not the 
equivalent of the ordinary differences that occur amongst 
the members of the same class , they might rather be re¬ 
garded as surviving features of another and very different 
type, from which it has diverged, and are strictly transi¬ 
tional m character. Rhabdopleura is a Polyzoon, and yet 
not all Polyzoon. A large portion of its structure, while 
clearly taking the Polyzoan direction, differs widely from 
that of all known Polyzoa Some of the features which 
wc should regard as most characteristic of this class are 
altogether wanting. And organs in which the Polyzoan 
type is most distinctly traceable, appear m a simpler and 
more rudimentary condition than in any other known 
form. In a word, two types of structure seem to blend 
in this remarkable animal, one, as it were, fading away, 
and the other dawning 

The polyzoanum in Rhabdopleura bears a striking re- 
remblance to that of a Ilydroid, and might belong to a 
Cot) tie or Eudenduum It consists of a number of erect, 
ciutinous tubes, distinctly annulated, which are united by 
a cieepmg, tubular stem Each of the erect tubes 
(zocccia) contains a polypide, and every polypide is at¬ 
tached by a contractile cord to a dark-coloured, cylindri¬ 
cal rod, which pervades the creeping portion of the poly- 
zoary The polypide differs from those of the normal 
Polyzoa in the following important particulars — 

1 It is without any sort of attachment to its cell, in 
which it lies quite free In all other known Polyzoa a 
membrane (the endocyst) lines the cavity of the cell, and 
envelopes the polypide, to which it is attached above, at 
the base of the tentacular crown. When the animal re¬ 
treats into its cell, it draws in with it the anterior portion 
of this membrane, which securely closes the aperture. 
Between the endocyst and the body of the polypide is a 


space (the perigastric cavity), in which the nutritive fluid 
is confined But in Rhabdopleura the endocyst is alto¬ 
gether absent, or appears in a perfectly elementary condi¬ 
tion, as a “thin, glassy skin," immediately surrounding 
the digestive apparatus There is nothing to close the 
orifice of the cell, and the surround'ng water passes 
freely into its interior. There is no perigastric cavity 
or fluid The polypide is as free and unattached as a 
Hydroid in its calycle; and its only connection with 
the colony is through the contractile cord already re¬ 
ferred to 

2. The digestive system is of the Poly/oan type, but of 
much lower grade than is found elsewhere. There is little 
specialisation of paits; the stomach and intestine consist 
of a simple tube, wider towards its upper extn mity and 
nai rowing off rapidly towards the posterior end, which is 
bent abruptly upon itself The intestine is not separated 
from the true stomach by any valve, but is an immediate 
continuation of it, and pnsSLS off from its lower extremity 
in a straight line to the anal orifice 

In the normal Polyzoa, on the contrary, the stomach is 
divided into two well-defined regions , and the intestine, 
■which is marked off by a distinct valve, takes the origin 
between the upper portion and the large, sub-globular sac, 
m which it terminates below We have m Rhabdopleura 
the bent tube and the two orifices (oral and anal), but be¬ 
yond this, perfect simplicity of structure 

•) The tentacular apparatus exhibits some remark¬ 
able features It differs essentially from that of the 
marine, and also from that of the Iresh water Polyzoa, 
though it most nearly approaches the latter It consists 
of two symmetrical lobes or arms, which extend out 
dorsally from the anterior part of the body, diverging to 
each side , and each of which bears a double row of 
ciliated tent ides Those lobes are very flexible, and 
exhibit great mobility, bending slowly in various direc¬ 
tions , and 111 this respect they contrast stnkingly with 
the unchanging lophophore of the fresh-water Polyzoa. 
The single tentaculai crown, which belongs to all the 
other known meuibeis of the class has here disappeared ; 
and instead of the circulir verticil of the marine, and the 
crescentic but continuous series of the fresh-water species, 
we have here two series, borne on distinct flexible and 
movable appendages 

4 In Rhabdopleura, the complicated muscular 
system concerned in the protrusion and retraction of 
the polypide, which is so characteristic of the Polyzoa, 
and on which their lively and rapid movements depend, 
is suppressed along with the endocyst. Rel/ailwu is 
effected solely by means of the cord that passes from 
the body to the rod pervading the creeping stem. It 
is a very slow and sluggish process, the polypide exhi¬ 
biting none of the sensitiveness and vivacity of its 
kindred. Under extreme provocation it retires very 
deliberately; an ordinary Polyzoon disappears with the 
speed of light, on the slightest alarm. This sluggishness, 
as our author remarks, is accounted for “ by the want of 
special retractor-muscles, and by the slightly developed 
contractile elements, not distinguishable as evident 
muscular fibres, in the contractile cord ” 

Still more remarkable is the mode in which the pro¬ 
trusion of the polypide is effected. In the absence of the 
usual muscular appliances, it is difficult, at first sight, to 
imagine how the creature can raise itself from the lower 
extremity to the aperture of its tubular dwelling. It 
appears, however, that a special and most singular organ 
exists for the purpose, and that here also the Rhabdopleura 
departs altogether from the customs of its race. This 
organ consists of a large and prominent shield or disc, 
which projects from the anterior end of the body between 
the oral and anal onfices, and is thickly covered with 
cilia. It evidently correspond* with an anomalous 
structure (known as the tptstotne), which occurs only 
amongst tne freshwater Polyzoa, and the function of 
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which has not hitherto been determined Sars has ob¬ 
served that this ciliated disc is closely apprexsed to the 
wall of the cell, during; the process of protrusion, and is 
in fact a kind of foot or crccping-organ, by means of 
which thd polypide liboiiously draws itself up towards 
the aperture of its tube 'I he Poly noon, which, in its 
noriml condition, is equipped with a powirful musculir 
apparatus, and remarkable fir its vivacious habits, here 
ltcially criwls out of its cell 

5 It only remains to notice the dark-colourcd cord, 
wh'ch runs throughout the creeping stem, and is a very 
nmked future of this curious form It lcdesiiibed as 
a cylmdrir d tube, with fiim, homy walls, inclosing 
a soft, transparent, cellular substance, from which 
branches are given off at intervals, and enter into the 
contiaitilc cud of each polypide This “astalcoid” 
miy no d >ubt be tompaied with the so-called nuve- 
trunk p rvading the stun of other maiine Polyzo.i -the 
pmuptl tlenient of the supposed colonial nctvous- 
system Din author rightly regards the soft substain e 
extending thiough the cord, as a smt of in< omplctdy 
defined ii'.ivous trunk connct ting all the individuals of 
the cnlo iy 

01 the tlevi lopinent of Rhii'uiopUiira little can be said 
at pi t sent B.iih S irs and AUm in, unit t d, have recorded 
obstrv itmns m ide on the formation of buds, but they 
ills lgrtc m tin 11 latupict tlion of several important points , 
and we must wait for fuither inhumation be foie we can 
master this poition of the history 

From the for< going account it is evident, as stated at 
first, tli it in I\/uibtii'pltn>a we have the poly/oin structure 
10 a veiy ludnnentiry condmon, and half disguised by 
featuies that aie alien to it as it rowisists, some ol 
its pnncipd elements aie fully established, though in a 
simple! teiin than we find them tlstwherc, snun an 
altog' ther wanting , while one import lilt (I iss of functions 1 
(the vinous move mints of the polypide) is provided for | 
by means uhu h have no p irallcl whatever amongst otliu . 
members of the triht, and m part by an organ, which I 
survives, reduced in size and v ith a different olhee, in one 
secron only, as the so-ealled tpntom, of the fiesh-waitr 
species I 

Allman’s e'(animation of the Shetland RhabJopl, u> <r, 
as pitserved in spirits, lctl him to itgard the Polyzoa as | 
connictcd with the Mollusta, thiough the Lainclti- 1 
L11nc111.ua, rathei than the liracluopods 1‘iof Sais, ! 
lclying on his son’s investigations, takes 1 veiy different j 
vnwot their affinities He rig.uds the Rhalntoph'iu a as an 
organism “ which stands as it w. it in the middle bet • ti 11 I 
the Ilydiozot and the Polyzoa,” and forms a transition 1 
fiom one tothoothu It is undoubtedly, he says, “like 1 
tn my o'her animals which at present inhabit the greater 
tleptns of the sea, . a vttv chi form, which in its 
organisation has still retained seveial fe.tines from the 
time when the animil type that we call Polyzot first 
developed itself from a lowvi type” He consideis it 
to prove thit the Polyzoa ‘‘aie most closely 1 elated j 
to the type of the Lu'UnUiii/.i, and c-pccially to 
the class Uytirozoa fiom which they aie pioOably 
derived. 

ills my present object mtiely to report results, and 
not to offer any criticism upon them , but it may safely 
be said that the paper, a poiuon of which I have smn- 
nuused, is one of the most interesting and important 
contributions to bulogical litcratuie, that have lately 
appealed 

It is right to add that the author, consnlenng “one of 
the great universal languages ” picferable to his inothcr- 
tongue, as the vehicle of scientific reseaich ; and as a 
graceful acknowledgment of the services lendwed by 
our countrymen in recent tunes to zoological science, has 
courageously, and to the relief of many of his readers, 
written his memoir in Knglish. 


NOTES 

At the Midsummer Commencements, held last week in 
1 unity College, Dublin, the honorary degree of LI, D. was 
conferred by the University of Dublin on Ur Andrews, of Bel. 
fad, and Professor Wright, of Cambndge. 

Da Jami.s Murie, Professor of Anatomy m the Edinburgh 
Vttumary Co'lege, has been elected to the newly-founded 
Ire urcship of Animal Physiology in the Edinburgh School of 

\RCliaoLoc.isTS will be interested, and no doubt pleased, to 

h. .1, that Sir John Lubbock has just bought Silbury Hill, the 
g. uidcst tumulus in (.rent Britain, if n it in Europe 

\Vk have a number of earthquakes to chronicle this week , that 
in 1 n.ha, it will be noticed, pieceded only by a day those of Italy 
I lie earthquakes in Chill, on the 15th May, were of a very 
l nous character They affected Valparaiso, Santiago, Quilloia, 

I 1 I i;ua, Canqueties and Salvados At Chilian, Concepcion, 

. an 1 1 ilcUuauo, 111 the south, so far as we can understand, it 
! W is slight At Valparaiso, it commenced at 12 32 p m , and 
I I is'.jl forty-two stconds, with a vertical motion, so that the 
1 giomd danced underfoot Two ehuiches and many building* 
wue damaged Gas branches were wrenched front the ceilings, 

' and books thrown from the shelves In Salvados, in Central 
j America, the earthquakes had ceased in May At 
; 2 1 M on the 28th June, Asseerghur 1'ort was visited 
| by an earthquake which lasted for about three or four 
seconds, direction from north-west to south-east. On the 
looming of June 29, about five o’clock, an earthquake visited 
I s< \ti>l parts of Italy At Verona, Previso, an t Venice, 
Ih in ;h the shocks were severe, little damage was done , hut at 
K Ytto, ninth ol Plane, and near Coneghauo, the chuich fell in- 
m I thirty eight people are leporl.d to have been killed At 
It. Iliino four persons were killed and several wounded At 
Pave del Alpago sever rl persons were injured Two persons 
wcie- killed at Torres, four at Curago, eleven at Puos, two at 
\ lsione, and one at t avexsago 

Wt iegr. t to hear that difiiculties have arisen in the manage- 
mc it of the Brighton Aquarium, which are likely to lead to the 
r sigi ation of Mr Saville Kent, who lately vacated a post in the 
Bntish Museum for that ol Curator and Resident Naturdist 10 
the Aqutnuin Of the natuie of the dispute wc are not in- 
fm mu!, but it seems unfortunate if some means may not still be 
tuuml by which an amicable arrangement may be arrived at be¬ 
tween Mr. Kent and lu> colleagues by which his services may be 
telamcd to the institution 

1 11 k female Octopus at the Brighton Aquarium still continues 

II guard her clusters of ova with the greatest vigilance, refresh- 
lrg diem at short intervals by turning upon them a powerful 
sileam by means of | her tubular funnel, no increase to the 
number deposited having taken place since last week, the usual 
complement produced may be presumed to have been excluded. 
I he truncate “ 1 /ertototylu 1” arm of the male, in this instance 
the third on the left side, is fast recovering its normal condition, 
a new slender filamentous process has sprung trom the raptured 
exti unity, resembling, in,detai), the reproduced arm of an Ophu - 

i. imaor Brittle Starfish Mr, Saville Kent is of the opinion 
that the Ocloput tuknultitm of D’Orbigny will prove on closer 
msestigation to be the mate of (> vuiyuns , the difference in 
appearance between individuals of the same species but the 
opposite lex bung most nnikcd when once recognised; the 
guieial srn face of the integurqcnt in the female xs comparatively 
smooth, while numerous rugosities and elevated papilla' adorn 
that of the male, more particularly in the neighbourhood of the 
head. 


Thomas Hincks 



192 


NATURE 


[July i, 1873 


I r has been announced by cable from America that a new 
planet (No. 13a) was discovered by Prof. Henry on June 13. 

Tub just published lecture, delivered in April last by Prof. 
Flower at the Royal Institution, on “ Palreontological Evidence 
of Gradual Modification of Animal Forms,” is accompanied by 
an excellent and very ingeniously constructed diagram of the 
afTmities of the different members of the class Unguiata, including 
all the fossil as well as the recent forms Each genus is repre¬ 
sented by a circle, the comparative size of which indicates the 
number ofrpecies included in it. The exist ng genera are left 
white, and those which have fossil representatives are surrounded 
by rings, which arc so shaded as to make it easy by referring to 
an accompanying table, to find in which stratum the form first 
appears, the ext 111 :t genera appear as shaded circles. £onse- 
qucntly the Peccary and Babtrussa arc represented by unsur- 
rounded while circles, while Cm yphodon and Loplnoiion are all 
shaded , 4tit 1 !ope is a large white circle surrounded by a late 
Miocene ung , Ateraknum has a central late Miocene circle 
and an early Miocene ring, indicating its range in tune Such a 
method applied to all the classes of animals, if equally thorough 
and accurate, would be an invaluable acquisition to Zoological 

The following telegram dated Alexandria, June 30, 1873, 
1 i* m , has been received at the Foreign Office, from the Hon. 
H C Ymnn, Her Majesty’s Acting Agent and Consul-General 
in Egypt —‘‘Telegram just received from Sir Samuel Baker, 
dated Khartoum, yesteiday, reports las safe antval there in 
good health, with all the other Europeans The country as far 
as Equator annexed to Egyptian dominion All rebellions, 
intrigues, and slave trade completely put down Country 
orderly Government perfectly organised, and road open as far 
as Zanzibar El Zaraf navigable Victory on June 8 w rth only 
103 men, over army of Onioso This mnsion completely 
auccessful.” 

M. DE Lhssi ps is a candidate for the' place in the French 
Academy vacant by the death of the late M de Verneuil 

The name Di epm/fhorut having been recently used by Sir 
Philip Egerton for a species of fossil fishes, Mr Sclater proposes 
to change the generic name winch he gave to the Paradise Bird 
discovered by the Italian naturalist D’Albertu, to Di epanerms. 
We shall shortly have the opportunity of offering to our readers 
a description of this bird from the hand of Mr Sclater, together 
with a drawing dlustiating its peculiarities 

Some years ago, in connection with the Berlin Geographical 
Society, an Association, joined in by all the chief European 
powers except Fiance and England, was formed for the purpose 
of determining a standard European metre, to be based on the 
exact determination of the meridian between Christiana and 
Palermo. The work has developed itself into the ascertainment 
of the dimensions of the globe, and the Association has been 
now joined by h ranee, England thus being the onlypouer which 
holds itself alo if from taking part in the highly valuable work. 
The result will be the union of the triangulation of the whole of 
Europe. 

At the recent D.Sc. examination of the University of London 
Mr. Richard Wormell, M.A , passed m Electricity, and Mr. 
Augustus C. Maybury m Geology. 

Attention has been lately given by the American Ethno¬ 
logists to the fossil skeleton of Guadeloupe, and they support 
the suggestion that it belongs to the Canb race, T lus admission 
still allows of considerable antiquity. 

Doctor Don Ricardo de la* Parra, died at Euvljado, in 
Antlouqula,U.S. of Colombia, on May 9. He was about to pub¬ 
lish a work on Elephantiasis, which had been s special study. 


Tur volcano of Puraca, in the weslern state of Cauca, in the 
U S. of Colombia, has been in convulsion for three years, and is 
now causing great alarm, it gives rise to frequent storms. 

The fm tlicoming number of l'etermann's Miltheilungen will 
contain a very interesting article by Carl Dambcck on the 
Geographical Distribution of Sea-fish, in ’which the author 
divides the ocean into eleven regions, and gives lists of the 
principal fishes to be found in each region. 

Mr Lamont’s fine yacht Diana , which was chartered by 
Mr Leigh Smith, and which recently left Dundee on a Polar 
Expedition, is reported by the whaler hclipit, which arrived at 
Peterhead on Sunday The letters which have been received an¬ 
nounce that the paity were on June I last in latitude 77 40, being 
among the floating ice, which reached northward to Spitzbcrgen. 
At that time all connected with the expedition were well, and 
notwithstanding lint very severe weather had prevailed since 
leaving Scotland, no acc dent had happened T he arrangements 
had been slightly interfered with in consequence of the tempes¬ 
tuous weather, and the uland of Jan Mayen had not betn 
reached The Diana was to pro.'eed along the outside of the 
ice towards the north-west corner of Spitzbcrgen, wheie she 
will meet a storeship which preceded her. 

Much gratification is felt in Peru at the discovery of a new 
coal deposit near Pisco, which is said to be one of the best and 
ricluV on the Pacific coast, and the locomotives on the lea and 
an! Pisco Railway are using it with great success The mine is 
situated close to the sea, and near a perfectly safe harbour, and 
the coal is saul to be finer in quality than any in Chili, and of 
gieat extent, and, if so, must prove to be of very great econoim- 
c *1 value 

Aoemk/i meeting of the members of the Aeronautical So¬ 
ciety of Great Britain was held on Monday evening in the 
theatre of the Society of Arts, under the presidency of Mr. 
Glaisher A number of models prepared for the occasion were 
exhibited by persons actively interested in the advancement of 
the great scheme of aerial navigation The chairman, in lus 
opening remarks, expressed his satisfaction at having to record 
several marks of piogress made during • the past year in the 
science in which they were all so interested 1 best marks were 
certainly slight, but they were nevertheless decided steps in the 
r ght direction. Very many experiments of the highest impor¬ 
tance to the furtherance of ncual navigation had been carried 
out in many cases with what might bs considered tolerably satis¬ 
factory results The Society had, he added, expended a sum of 
1,2oo/. in the construction of a balloon the motive power of 
which was to be brought about by a small steam engine, now m 
preparation, of a merely nominal weight, and giving, for its size, 
an exceedingly high pressure of steam. A model of this wu 
exhibited in operation by Messis Thomas Moy and R E Shill. 
Papers were read during the evening by several gentlemen, m- 
eluding Mr. Bennett and Mr. D S. Brown. 

The French “ Society of the Friends of Science,’’ an associa¬ 
tion for succouring the widows and oiphans of men of science, 
has distributed during the last three years, in spite of the mis¬ 
fortunes of the country, 88,439 fr. 

The scarcity of rags has, it is well known, recently induced 
paper manufacturers to look out for new textures as substitutes 
for those formerly used. In France hop-stalks have been suc¬ 
cessfully utilised for this purpose, and 111 this country an attempt 
has been made to utilise jute for newspapers. A copy of the 
Warrington Guardian, printed on jute paper, has been tent ns, 
and it appears to us quite satisfactory, 

A Society for the Promotion of Scientific Industry has recently 
been established m Manchester. Its object is the increase of th« 
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technical knowledge and skill of those engaged in the various 
inlustries, the improvement and advancement of ir.anufac'ures 
and the industrial arts and sciences, and the general progress, 
extension, and well-being of industry and trade The society is 
sending out artisans to Vienna to profit by the Exhibition roar 
being held there, as was done by the Society of Arts on the 
occasion of the Tans Exhibition, and it proposes to hold m the 
autumn on exhibition of designs uv textile fabrics and of fuel 
economisers. 

A PAPER entitled “Contributions to a Knowledge of North 
American Moths,” by Aug R Grote, was read on June 6 before 
the Buffalo (U S ) Society of Natural Sciences, m which it was 
stated that three new genera (Litognatha, Meghypcna, Pbiecasio- 
phora), and nineteen hitherto undescribed species (Acronycta, 4, 
Agrotts, I , Cloantha, 2 , I.itognatha, 1, Meghypcna, 2 ; Botis, 
1 , Phaecasiophora, I , tuiycreon, I j Peuthina, 3 , Graphohtha, 
I , Oeta, 1) occur in the North American insect fauna At the 
same time a paper entitled “Descriptions of New Species of 
Fungi,” byChas If Peck, was read, in which it was stated 
that 142 hitherto undescribed species of fungi (If)menomycelis, 
96 ; Gasteromycetes, 11 , Comomycetes, 18 , Hyphomycetes, 6, 
Aseomycetcs, u) occur in the flora of the United States. 

In connection with the Social Scitnce C ongress, to be hel 1 at 
Norwich, from the 1st to the 8th of October next, there will be 
an Exhibition of Educational, Sanitary, and Domestic Ap¬ 
pliances, based on the experiment which p-oved so successful at 
L-eds in 1871 T.ic object of the exhibition 1, to bring under 
the notice of the public generally, and paiticularly those who 
are interested in social, sanitary, and educational questions, the 
latest scientific appliances for improving the public health and 
promoting education The exhibition will be open to exhibi ors 
from all parts, and the management will be unler the superin 
tendence of a committee 

A x ALIM 11 le piper in the May number of the Canadian 
Journal is a contribution to a Fauna Canadensis, by Prof II 
Alleyne Nicholson, being an account of the animals dredged in 
Lake Ontario in 1872 The dredgings were all carried on 
within a radius of ten miles from Toronto, and Prof. Nicholson 
describes the nature of the bottom, and forty-three spei its of 
animals taken up in the dredge, belonging to Annelida, Crusta 
cea, Arachnida, Insccta, Molluxca, and Vertebrata The paper 
possesses several points of interest, 

WK,have received Nos. 3 and 4 of the S<hool I^iboialoty of 
Phyxnal Sat me, a small quarterly journal edited by Prof 
Himichs, Director of the Laboratory of the Iowa State Univer¬ 
sity. The longest paper is entitled “ Science in Schools,” and 
gives a comparative view of the place occupied by Physical 
Science in the Classical Courses of the American Colleges, the 
palm in this respect being given to Harvard Prof. Hinnchs 
thinks, notwithstanding the comparatively great importance 
attached to physical sctence in America, the place allotted to it 
in her universities is still far from satisfactory Under the head 
of “ Laboratory Notes,” Prof Hmrichs gives a method of detei- 
mining the Velocity of Sound in the Atmosphere. 

Mr. T, Login, C E., Superintending Engineer, 2nd Circle, 
Punjab, has sent us a small pamphlet, entitled “ Practical Notes 
on the Egyptian Mode of Cotton Cultivation," containing a 
series of well-arranged directions on this subject, founded on 
Mr Login’s own experiments, which appear to have been un¬ 
usually successful. 

W* have received from Messrs. Asher and Co., Nos, 378, 
379 , 380, of Kirchoffand Wigand’s (of Leipzig) “ Antiquaniches 
Bucherlager,” containing long lists of very valuable works in 
Mathematical, Physical, and Mechanical Sciences. 


AccORlil't, to the Amen,an -t/t tan, the new education'll 
system in Japan embraces the organi.a'ion of 8 cillegps, a/, hi K h 
schools, and over 50,000 public -clioiL, at winch theatteadan e 
is to be compulsory for all children above six years of age 

A strrPU'MFNT to the Fifth Annual Report of the United 
States Geological Survey of 1871, contains an enumeration with 
descriptions by Mr L'o Lesquereux, of some tertiary fossil 
plants, from specimens procured in the explorations of Dr F 
V Hayden, in 1870 Another small pamphlet connected with 
the same survey contains carefully compiled and very sraluable 
lists of elevations and distances n that portion of the United 
States west of the Missi-sipp’, collated and arranged by Prof C. 
Thomas. 

Tub “ Report of the Entomological Society of Ontario,” for 
lS72, contains papers on Insects injurious to the Grape, the 
Strawberry, the Hop, the Maple, the Peach, the Potato, on 
some innoxious insects, and on beneficial insects. 

WKjhave received the “Report of Progress” of the Geo¬ 
logical Survey of Canada for 1871-72, containing detailed and 
well-compiled accounts from the various parties who are carrying 
on the work. 

Wi. learn that there lias been erected a small observatory on 
the Columbia (U.S ) College campus for educational and, w e 
hope, also for scientific purposes 'Ihe observatory is furnished 
with aa equatorial, accompan'ed by a seven pnsm spectroscope, 
by C lark, and a poMtion micrometer, besides an altazimuth ani 
a zenith telescope 

We take the following from n paragraph entitled “Prof. 
Agvssir on Natural Hntory m Schools,” in the UmVnnty 
Monthly (New Yo r k) I am satisfied that there arc branclu s 
of knowledge which arc be'tcr taught without books than with 
them; and there are some cases so obvious, that I wonder why 
it is that teachers always resort to books when they would teach 
some new branch in their schools. When we would study natu¬ 
ral history, instead of books let us take specimens—stones, mine¬ 
rals, crystals When we would study plants, let us go to the 
plants themselves, and not to books describing them When 
we would study animals, let us observe animals.” 

z\i>nilloNS to the Brighton Aquarium during the | a-t 
week, 2 Bass (f.abrtn lupin) j 14 Black Bream {L au¬ 
thor,,* h,ictus ); 1 Ballati Wrasse (Labrus mandat',,), 

1 three-bearded Rockling (MotMa put^ans), 6 Sea Cray - 
fivli {raliimius vulgaris), 1 Toad Crab (I)'omul twig,in,), 
1 Octopus (Octopus vu/gans), presented by Mr. C J. Small, ot 
Hastings; 1 Sea-hare (Aplysia punctata), Oysters (Osina 
tdulis) j Mussels (Myltlus tdults) ; Zoophytes ( Teaha ,ias>i 
cornts, Aleyomum digttatum). 

Tint additions to the Zoological Society’s Gaidens, during 
the last week, include an Erxleben’s Monkey (Ctrcoptlhccus 
.rxld'etti) ; a Moustache Monkey (C. uphus) , a banded Ichneu¬ 
mon [Ilerpestes faseiatus) and two bronze Spotted Doves (Chaleo- 
pe/sa ehalcosptlos), from West Africa, presented by Mr J J. 
Monteiro; a greater Sulphur Crested Cockatoo ( Cacatua gale- 
tUa), from Australia, presented by Mrs. Thomas; a Hyacmt h 
Porphyria (Porphyno hyacxnthmus), from West Africa, pre 
seated by Lady Cust; a grey Ichneumon (Herpestes gnsem), 
from India, presented by Mr, W Walker j an Argus Pheasant 
(Argus giganteus),Jtosa Malacca, two Rufous-tailed Pheasants 
(Cenornis nylhropkthalmus), from India, a white-handed 
Gibbon Xtfytobales lar ), from the Malay Peninsula 5 a Pum* 
(Fshs boncolor), from Bogota; two Lanner Falcons (Falco Una¬ 
rms), from E. Europe, deposited. 
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SCIENTIFIC SERIAIS 

Dtr Naturforscht) , May —This aerial, containing little that is 
original, furnishes a weekly supply of well selected and adapted 
matter from various sources In the present number attention 
may be called to an academical address delivered by Herr 
Strong at Giessen, on the “ circle-course ” of sulutances m nature, 
treating chiefly of geological phenomena , to an account of Herr 
Janettaz’s recent careful researches on the conduction of heat in 
crystals (some44inineral specieshaving been examined), to a theo¬ 
retical investigation by Herr 1 Iandl (Vienna Academy) olthecondl- 
lions of saturated and supersaturated solutions, and to several papers 
of meteorological experiment on moi-ime in forests anil in the 
open, on the temperature of lain, and on the velocity of winds 
as measured on various heights on Antwerp l athcdial —-Some 
observations of M l)u Hreuil on the partial decortication of 
horse-chestnuts, arc worthy of nonce He found about twenty 
of these trees in the park at Compicgnc, the b.aik of whuli had 
been eaten off twenty-four years previously, by rabbits, to a 
height of 30 or jo centimetres From -evt ral cxprimn nt, he 
concluded that the chestnuts could live thus lung without urn- 
munic.anon with the soil, and that flu elements necessaiy to 
their growth were obtained putly from the it i.ospln n , partly 
through endosmo-e from the woody tissue foimcd Ufou decorti¬ 
cation—Among several French Academy papers an t'10-e by 
M. Jamin on the laws of the normal magnet, and M have on 
circulation of hydiogen 111 the sun— Fnglish ami Amencan 
science is rlso represented—\ cmious fact is statul in the 
“Kleinrre Mitthcdungen” Herr 1 ’imerbas ricemly found,on a 
r> cipitous rock near the island of Capri, a new spn us of h/ard 
t i« blue all over, with dark spots on the luck , while the lizards 
in Capri are of a bright green, with only a little blue at the ex¬ 
tremities Now the rock (which is frequented by buds or prey) 
has little or no vegetation, and its mtural colour is a bluish 
grey, or dark blue m the shaded parts 1 he li/ml, when at 
rest, can hardly be detected by sight, its colour is s> like that 
of the rock Herr timer finds indication-, ih it the rock was 
once connected with the land, and suppns s grein lizirds to have 
gone over and been gradually transformed to blue, through natu¬ 
ral selection 

Tint Amo nan Journal of Sc urn f ami I,Is for June com- 
mcnces wilh a biographical notice of l)r John loricy, the 
botanist, who died in March last, in the 77th year of his age - - 
Mi G J lbush contributes a piper on the analysis of in Angle- 
site from Arizora, worked out m the Shefluld Liboiatory of 
Yale College —Prof Dana discusses some results of the earth’s 
contraction fiom cooling, including the origin of mountains and 
the nature of the earth’s interior—Prof J H baton has a 
paper on the relations of the sandstone, conglomerates, and 
limestone of Sauk County, Wisconsin, to each other and to the 
Azoic - Prof Le Conte replies to Mr. T S Hunt’s criticisms 
on lus paper on the fot illation of the great features of the earth’* 
surface—Mr Vernll icmarks on Mr JefTiey’s article on “The 
Mollusca of Europe compaied with those of Eastern North 
America,” in which, while differing from that author, who thinks 
that most of the New World forms are derived from ilie old, he 
considers the reverse is the case —Prof Young proposes the use 
of diffraction “ gratings ” as a substitute for the trams of prisms 
in a solar spectroscope ; and he considers that they might well 
supersede prisms on account of their lightness and ease in 
management Prof. Marsh gives further notices of Tertiary 
mammals, describing two new geneia, Tillotht,nun and 
BroHtotkenum, allied respectively to AiulufpoJits and Titano- 
therii/m. 

Bulletin Menu,rl etc la SocM le,l,mat,thou ,t l\„ u —The 1 

April number of this serial has only just come to hand It gives 
details of all the prizes 111 the gife of the Society for paper* or 
works on matter* m winch it is specially interested, or for success 
in currying out its objects m the acclimatisation or improvement 
«f various animals or plants. No less than 88 prizes, of the 
money value of more than 75,000 fr (3,000/), remain to be com¬ 
peted for, besides 31 medals By this means the Society does much 
to popularise the work it has in hand, and to make known the 
experience gained by those who have interested themselves in it. 
Tha aystem of lending specimens, on condition of receiving, foi 
fUEfijcr distribution, a certain part of the produce, is is plained 
in a paper by M Passy, the vice-president It ripper- that 
Algeria and Madeira, Guadeloupe and Martinique besides 
Switzerland, Russia, Italy, Austria, and some other European 
countries, are brought within the field of the Society by means 


of branches, or affiliate 1 societies of a similar nature —A paper 
emitbd “ la- lardin dc im.n Grandpir ," by Edmond About, the 
George Augii-tiis Sila of French iiteratuie, give* some idea of 
the Ian fils cartelred by cireful cultivation “ l'u increase the 
rvsources given by Nature to minis a task at once too noble ai.il 
too usef il not to induce the sympathy anti earnest ass stance of 
people in ill parts of the work! ” Suili is the mm of the 
Society The 11st yeir has hid good ic'ults 1 orelgn coun¬ 
tries h ive all been nude to give their quota towards me easing 
ihc material wealth of F mice anil the knowledge of those interested 
111 the Sncwty “( him, hitherto s. unknown, will soon have 
110 secrets fion us A wmk on the i< hihyolngy of the Ctlcsiial 
I,and h is given details as to the modes o 1 piseieultuic in that 
count 1 j ” llu finuunl posi(ion,of the Society h -alisfictory, 
the Ini nice sheet for 187a showing receipts 5 pq jy fr (2,200/), 
nn<l expenditure 45,704 ft (t,SjS/) 


SOCIETIES AND ACADEMIES 


Royal Society, Miy If -On a Punlicity n f Ram r, II in 
connect on with iln Siiu-s iot Peiiohuy, ‘.y C, Mildrtm, 
i)uc> tor of tin M teorolo.’n il Oh-eivalnij, Yliuutms eon- 
municatul by Sir Fdwanl Sabine 

Assuming (hit there is a sun-spot pciiohei'y, in the course of 
whuli the sun undugoes a variation with lespect to lint, or 
some o'her fin m of witrgv, vve shout i v\,eti to fin l a con.- 
Rpondin ; vanation 111 the si H< of mu itniosphrii 

With this id< i, 11 w is sonit tune ago iletunnned to disuiss 
thi cyclones that lnd oetilired (limn J tin last tu 111;\ liveyci’. 
111 the Southern Indian flee in, mil 1, vv is found, wh u h id In en 
oflin surmised, that th<y »e-. mme fuquint nut icoie violent 
in the liiasinn thin in theiiiinini 1 sun spot yens 

It is well known th it the ejelonts ot the I ml an Ow ill are 
at!>ndetl with mueli ram, wliii li is 110 1 eonhiud to thr beidy of 
the storm, hut exten Is over wide areas heais lemaikahle for 
ejelmis llierefoie, should lie jl-n j I It's lenmkihle lor ram, 
hut to test this infeicncc, with ugit l to tlit. Indian (hem, we 
hiel no runfall statistic-, except eighteen war,’ ohs rvations at 
Mauritius, and these were in evviy re-ij.st favouralile, the 
rainiest years having been those in whuli cyilone- wire most 
abundant In the ah-enev of utner da<a, tin lin lime and 
Adelaide rainfalls were cnnsultc I, and it » is found pat, like 
Mauri'ius rainfall, they indieited a pcnoduity It was then 
surmised tbit thus might lie a ramfa 1 piriodiciiy generally , 
anil that, if suchwasthe ca'c, both H an I the cyclone-pi ruidieity 
were concomitant effects ol one and the same eaitsi T Ins sup¬ 
position hiving be-in strengthened by the results of an , X'lin■ ni 
tton of the rainfall of England, it wa- resolved to examine all 
the runfall tables (containing one 01 more sun-spot pen id.) that 
could he obtained lly comparison of an exten ive series of 
weather stalls ie* kept at a huge nunih-r of pine- all ovtr the 
wo-ld, the decided ornclu ion is that, with scarcely an eveep 
lion, all the yeai. of mavnia ard minima rainfall are within a 
fraction of the corresponding maximum and minimum sun-spot 

Chemical Society, June 19 —Dr OJ mg, F11S, president, 
in the chair —Nine communications were read, of which the 
following are the titles - —I “ Researches on the Actum of the 
Copper Zinc Couple on Organic Bodies Ilf on Normal and 
iro propyl iodide” by J II Gladstone, F K S, and A lnlie, 
being a continual ion, in the propyl series, of the author’s pre¬ 
vious researches 2 “On the Influence of Pressure 01 Fer¬ 
mentation, Part 4 The influence of reduced atmospheric 
pressure on the alcoholic fermentation," by Horace T. Brown, 
in which he finds that, under diminished pre-sure, the progress 
of the alcoholic fermentation is retarded m a remarkable way. 
3. “On Cymene from different Sources, optically considered,” 
by J II Gladstone, F R S 4 “Note on the Action of Bro* 
mine on Alizarine,” by W H Perkin, 1‘ R.S This reictior 
gives rise to Jlioma/naiiue, an orange-coloured ciystalline sub¬ 
stance, possessing feeble 1 dyeing properties than pure alizarine, 
the colouring principle of madder. 5 “On some Oxidation 
and Decomposition Pioducts of Moiplu.ic Derivatives,” by G. 
I. Mayer and C K A W right, I) Sc 6 “On the Decora - 
postionof IncileiL Phosphite by Witer," by K Warrington. 
7 “Coinuitinii.ati»n* from the Laboratory ol the London In- 
stitution, No XII." : “ On the Nature and 011 some Derivative* 
of Coal-tar Crcsol,” by Dr. II. E. Armstrong and C. L, Field. 
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8 '• On a new Tellurium Mineral, wuh N ,tcx mi a s y * e n t c 
MmeraIoan.il Nomenclature," bv J B fluinay 9 “Vo'eoit 
the Relation among the atomic Weights,” by J A R Ncwlaiuls 
The president, m adjojrmng the meeting until after the recess, 
congratulated the members on the number and importance of 
the papers that had been read during the session. 

Zoological Society, June 17—The Viscount Walden, 

F R.S., president, m the chair—Mr Sclater laid before the 
meeting the first sheets of a catalogue of the birds of the Neo¬ 
tropical Region, prepared by himself and Mr. Osbert Salvin, 
and shortly to be published under the title “ Nomenclator Avium 
Ncotropicahum ” The number of species included in it, as 
known to the authors, was j, 565 —Mr Sclater exliu ited and made 
lemarks on a collection of birds recently made 111 New Guinea by 
Signor D’Albertis The most remarkable of them was a new Para¬ 
dise bird belonging to the Lpi machine Section, but peculiar for its 
long incurved bill, which was proposed to be called Drepam 
phorus albtttisi, after its discoverer —Mr J W Clark exhibited 
the skull of a Seal from the Northern Pacific, which appeared 
to be Ilaltcyon rnhantn, of Gray, and explained his reasons for 
regarding it as indistinguishable from Phoca vitulma of the North 
Allantic.—A communication was read from Lord Wa’singham, 
giving particulars as to the distribution of the different species of 
Deer and other Ruminants of Oiegon and Northern ("aliform t. 
—Dr A. Leith Adams read a memoir on the osteology of the 
Maltese Fossil Llcphants, in which was given the rksenption of 
a large collection of remains discovered by him in Malta in the 
years t8fio-i8(>6 Dr Adams referred these remains to two 
distinct species—ahrger / Uphas mnauhunits, and a smaller— 
the F. nnhtiusts of halcomi, and assigned F Jnhoiien ot Busk 
to a smaller form of the latter species - Mr II J !• Iwes read a 
paper on the geographical distribution of Asiatic birds, in winch 
he entered into the question of the best subdivision of the Indo- 
Malayan Region—A commumc.it ion svas read from Mr 
W, S. Atkinson, of Datjcilmg, containing the description of a 
new genus and species ot / apilwniJtr fiorn the South Lastcrn 
Himalayas, proposed to bo called lihutamtii liJda Jain —Mr 
R B Sharpe contributed the fourth of a senes of papers on 
African birds The piesent memoir deilt with the Afncan 
Cuckoos, which were fully descubed and thur geographical dis- 
tnbution pointed out—Mr R B bharpe read a second communi¬ 
cation, describing three new species of birds, proposed to he 
culled MturoJiplayx sptitvo’i fiom the Bay of Malimba, West 
Africa, Uiamutylas pnnui from the Gold Coast, and Fiu,i 
erythrolhorax fiom Celebes.—Mr Sclater read a paper on the 
Curassows, based mainly upon specimens now or lately living in 
the Society’s Gardens, and gave details on their geographical 
distribution and on the variations of sex of the known species — 
A communication was read from Mr. R. Swinhoe on Chinese 
Deer, with notices of two new species proposed to be called 
(\n>us kopsiht and C euoptt —Mr Sclater lead a note on the 
genus Ointlhton of Hautlaub, and the synonymy of the lour 
known species -Mr. A. II Garrod read a memoir on certain 
muscles of the thigh of birds and their value in classification, 
founded principally upon the examination of a large number of 
specimens that had lived in the Society’s collection. Hus 
meeting closes the Scientific Session 1872 73 

Anthropological Institute, June 17 —I’rof Busk, F 1 < b , 
president, m the chair.—Mr J. G Waller exhibited a senes of 
bronie implements discovered on the site of an ancient camp 
near Hythe, Kent, and Mr. J E Price exhibited pottery ami 
bones of Hot found at New bouthgatc —Lieut C S Holland 
read a paper on “ Ike Ainos.” The following papers were 
also read —Account of an interview with a tnbe ot Bushmans 
m South Africa, by G W. blow, K G b.—bpeumens of native 
Australian lauguages, by A. Mackenzie —A brief account of 
three microcephales, by Dr. John Shortt —On a patoo patoo 
from New Zealand, by Sir Duncan Gibb, Bart —The healing 
art in the North of Scotland in the olden time, by Rev Walter 
Gregor, M A.—On a hypogeum at Valaquil, Isle of Uist, by 
A. Carmichael —Heathen ceremonies still practised in Livonia, 
by the Baron de Bogouschefsky.—The westerly drifting of 
nomads from the 15th to the 19th century, Part XL—The Bul¬ 
garians, by H. H. Howorth. 

Entomological Society, June 2 —Sir Sidney S Saunders, 
V P , m the chair—Mr Muller exhibited a remarkable Psyche 
case, sent by Mr Rothney from Calcutta. It was aomposed of 
thorns, all of equal length (about 1J inches), arranged with the 
point* all in one direction,-so tut effectually to guard the entrance 


ion tan enemy.—Sir b.dney Saunders exhibited a sei ics of liv .ng 
Ilymenopterous larva-and pup.u in briar stems Utily received from 
Alhniiu These stcim having been split, showed I Ik. occupants 
is their natural tells Specimens of the perfect insects run d 
fiom the larva: were also exhibited.—Mr Muller communi- 
cited some notes on the discovery by Dr July, of Toulouse, of a 
nymph belonging to the genus OU^oneut ta, the immature sta’c of 
which had been hitherto quite unkno vn Drawings of the upper 
an 1 under sides of the nytnoh ac.compamed the notes -Mr. 
Wollaston communicated a valuable piper “On the generv of 
the Cossomda? ” It computed (1) a catalogue of tile several 
groups arranged systematically and tuhulaud, (2) full generic 
dugnoses, taken seriatim , (3) Observations (diagnostic and gin- 
graphical) on each separate genus, (4) brief characters of 139 
species not hitherto recorded , (5) a complete list of the pixticuhir 
members of the family (amounting in all to 253) —The Seen taiy 
ri id a letter he had received from Mr Roland l'rimen, of ( ape 
Dm 11, containing some remarks on the Rev R. P Murray's 
“Notes on Valuations of Nduration ob-erved in certain Papilio- 
nid e,” published in the Proceedings of the Society in November 
list, and referring cert tin cases of,variation to reversion to nn- 
icstral characters, pointing to a remote community of origin 
between the Paptlionid c and the higher Iieterocera. 


Bl.RI.IN 

Geographical Society, June 7 —Barm Richthofen, pre- 
sident, in the chur.—Dr Neumaycr spoke on methods of 
nit vsuring the temperature of the water of the sea at great 
depth, and a new instrument lor that purpose, invented 
by himself The discovery of the fact that the bulb of an 
m.liiury mercurial thermometer does not mdicite correctly 
the temperature when subjected to the pressure of many atmo¬ 
spheres such as prevails at great elepth, and that the mors of 
any single reading may react as much as 12 degrees of Fahren- 
litd, first led to the improved method of surtoundmg the bulb 
with a larger cue filled with alcohol 1 lie thermometiical 
mots, so tar as they relate to the working of the instrument 
itsilf, are thereby nearly abohshed The difficulty, however, 
r em.iins of ascertaining the point in the scale which the column 
of mercury reaches at any required depth of water The various 
methods devised for overcoming it are chiefly directed towaida 
the introduction of means for indicating the maximum and 
minimum points No one of them fully answers this pur¬ 
pose. Any further improvement must therefore have for 
ns object the reading of the thermometer while under 
water A step in this direction was made by Mi. N Siemens, 
but it was argued that thi results arrived at by this 
method are not satisfactory, although it may eventually 
be improved Dr Ncumayei’s new principle is ba-ed 
upon the plan of devising a self registering thermometer 
which may he lowered into the- sea, and hi, first object was 
lo find out a kind of light which should be able to do 
photographic work and yet not create errors by producing 
heat The Geissler tubes answer these conmtions, chiefly thn-e 
tided with mtr-gen, which emit a bright light and do not aff ct 
the temperature many measurable degree The new sppsi.i'in, 
whieli was exhibited and experimented with, consists ot a largi 
Vessel of 1 rass containing (1) two vertical them ometers, which 
perforate the bottom ant protrude into an open comparin>ent 
underneath, free to theacciss ot water ; (2) a galvanic buttery, 
with two Geissler tulies inserted, running in front of, and ilo-e 
lo, the thcrini meters , (3) two rolls of Talbot paper standing 
upii|{.ht and immediately back of the thermometeis, and re¬ 
volving by means of a clockwork As soon as the l>u'terms 
me closed and the clockwork wound up, the luminous 
columns of the nitrogen cause the picture ol the column of 
mtrenry to be reproduced on the photographic paper behind, 
t 'gether with all the lines marking the partition of the scalr. 
ltic vessel is shut hermetically and lowered into the sea lo any 
required depth. When raised again, the record of the tempera- 
tine which the surrounding water had at any minute, and there¬ 
fore at the particular depth to whuh the apparatus w», thm 
lowered, is read distinctly on the paper. An additional im¬ 
provement was made by attaching on the top of the ms ru ■ ent 
a co.npass-card n rmng freely around ns axis, and on the out¬ 
side ot the vesselasort of wing, whu h will be dtr eted by the 
current whan the ship Is in a slight motion By an mg-nious 
contrivance the deviation of Hie direction of the wing lion 
the north acd south lme of the card 1. itraLaud by the same 
photographic means. It is believed that the direction ol the 
current at various depths will thus be determined.--Mr. Siement 
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propose 1 to use chafed copper m the place of brass in con¬ 
structing the vessel, on account of its offering grcUer resistance 
to preisure, and believed to have alrcidy found satisfactory 
means for improving the instrument invented hy himself and 
Ins brother —Or Marthc gave an account o r Klrnr-i based on 
the study of Russian literature on the subject, winding up with 
the suggestion, that the with bowing of a large body 0 f the 
water from the Amu for the irrigation of the oasts, deprived the 
lake Aril of so laige a supply, that to this circumstance might 
be due the diminution its surface has suffered, and the Get of tts 
present isolation The water which before took its way through 
lake Aral to the Caspian, now evapoiates from the rice fields of 

Geological Society, June 4—Dr J Ewald 111 the chair.— 
niron Ruhihofen drew ailcniion to the ac ivily iccently dis¬ 
played, according to new-paper reports, bv several volcanoes of 
Japan, some of which have not been active for a long time, an! 
gave an account of the distrihu'ion of volctnoes in Japan The 
west and east jiortiun of the aggregate body of the Japanese 
islands (leaving out of consult ration the small inland passages), 
is in every way the direct continuation of the mountain system 
which occupies the south-eastern poition of China, the axial chain 
of which extends from the frontier of Annam to the island of 
Chusin, in the direction of W 30” S j K 30’ N It is accom¬ 
panied on either side by a number of parallel chains The 
prolongation of the mam portion ol tins group or linear chains 
passes through the island ol Kiushiu to the great bend of Japan, 
and in that entnc region of country, the structure of the hills, 
the rocks of which they aie made up (chiilly .Silurian and De¬ 
vonian strata accompanied by grantte), and the lines of strike 
are the same which were observed in south eastern China This 
first syst-m is intei sectid, at either end, by another which runs 
SS W , NN L Oi the west, it commences m kiushiu, and 
extends southward m the direction of the I.iu-Kui island-, while 
on the cast it constitutes the northern branch of the mam island, 
and, with a slight deviation in it- course, continues through the 
islands of Yesso and Saghalin A third system, which does not 
properly belong to Japan, is indicated by the S VV and Iff E. 
line of the Kuril islands T he Inst system, where it occupies 
the breadth of the country foi itself alone, is as fice from vol¬ 
canoes or any accumulation of volcanic rocks as it is in south¬ 
eastern China The second is accompanied by volcanoes. But 
the greatest accumulation of volcanic rocks, as well as of extmet 
volcanoes, is found m the places of interference, or those regions 
where the lines of the two systems cioas each other, and be¬ 
sides, in that region where the thud system branches off from 
the second, lo the same three regions of interfeiencc those 
volcanoes are confined which have been active in historical 
times Some details were then given regarding the structuie of 
Kiushiu This island, although having ns longer axis directed 
from north to south, is intersected, as it were, by several solid 
bars made up of very ancient rocks, and following the stake of 
W. jo" S , 1 ' 30" N They form high mountain barriers, the 
most central of which (south of the provinces of Higo and 
llungo) rises to over 7,000 feet, and is extremely wild and 
rugged Among thedetails regarding the volcanoes of Satsuma, 
particular attention was drawn to the fact that the various families 
of \okai tc rocks have arrived there at the surface in exactly the 
same cider of succession as is the case in Hungary, Mexico, the 
Great Bisui, and many other volcanic regions, namely, 1st, Pro- 
pyliu, or trachytic greenstone , 2nd, Andesite ; 3rd, Trachyte 
and Khj elite , and 41b, the basaltic rocks There is the greatest 
accumulation of mountain masses in Japan, one of the several 
chains rising lo upwards of 11,000 feet in its summits Among 
them are suuated several gigantic volcanoes, such as Fusi-yaraa, 
the highest of all, Yatsunga Jake, a series of elevated cones with 
extinct craters, and several others partly active and paitly extinct 
Those of the third gioup were not visited by Richthofen.— 
Prof E Weiss exhibited some cur.ous octahedral crystals of 
Hausmannite, remarkable on account of certain reentering 
angles and the striated aspect of the faces, and proved that the 
lines which caused this appearance were due to a kind of twin 
formation not hitherto observed 

Pafis 

Academy of Scterces, June 23.—M de Quatrefages, presi¬ 
dent in the chair—The following papers were read .—Second 
note on guano, hy M Chevreul.—New researches on the silent 
electric discharge, by MM. P. and A Thcnard —Researches on 
chlorine and its compounds, by M, Bertbelot The author dealt 
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with the compound, of chlor.iu with wa'er and the pi itosalts -- 
A new series of observations on the solar protuberances, new 
remarks on the relations between protuberances and spots, by 
bather Secchi The Rev Father presented his observations for 
the last quarter, and then, in his letter, criticised Ke-pighi's late 
remarks on the absence of the chromosphere over spots, which 
he maintains is not the case He then gave an account of some 
experiments on sodium vapour, which, however, contained 
nothing new, and then proceeded to state that the line D, ap¬ 
pears to him to coincide with one of the components of the D 
group which appears when the «un is near the horizon. He has 
also found a blight iron line between l> i and and having 
examined the spectrum of iron with a bakery ol 50 cells, lias 
seen 480 lines, but could not find 1474 Kirchhoff, he hopes t> 
repeat this experiment, and if the results are same, he considers 
that the absence of Fe from the corona will be proved. With 
magnesium m the lamp, he finds the sime nebulosity as is 
exhibited by the sodium lines, but it is accompanied by a ban led 
spectrum of MgO ; he thinks that if the nebulosity is alto due 
to the oxide, that the occurrence of oxidation m the sun will be 
proved —On the influence of atmospheric refraction as it affects 
the time of contact in a transit of Venn,, by M E Dubois — 
On the coloration and greening of Ntotha Ntdus-mn f, by M E 
Prilheux - -On semi-diurnal barometric variations, by M Broun — 
On hot-air warming apparatus, by M Ducrot.—A letter was re¬ 
ceived from M. de Lesseps praying the Academy to include Ins name 
among those of the candidates for the vacant seat of Acaddimcien 
hbre, vacant byM de Verneuil'sdeath —On the constitution of the 
sun and the tfieory of the spots, by M E Vtcatre —On the pro¬ 
duction of methyhc alcohol by the distillation of calcic formatr, 
by MM C Fnedcl and R D Silva. The authors believe tint 
formic aHehyde is first forme 1 by the reaction (CHOJjC 1 - 
COjCa? + H/) + CHjO, and that the aldehyde is converted 
into alcohol by the action of nascent hydrogen.—On terebene, 
by M J Kibiu —On the production ot the rotatory power 1a 
the neutral derivative, of manmte, by M G Bouchardat —An 
answer to a late no e, by M du Monccd, on the resis'anci 
maxima of induction coils, by M. Raymud 
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THE ENDOWMENT Ob RESEARCH 

II 

N a recent number attention was drawn to the public 
importance of original research in the Sciences, and 
it was insisted that certain funds which he ready to the 
hand should be devoted towards the maintenance of 
those who undertake the national duty of extending the 
bounds of scientific knowledge 

In this article it is proposed to strengthen those 
positions by a reference to the already published evidence 
of the Royal Commission at present inquiring into “ Scien¬ 
tific Instruction and the Advancement of Science ” The 
object of the labours of the Commission is twofold, but 
concerning the former part nothing need now be said, 
except that regulated activity in independent investigation 
is the main condition upon which depends successful 
teaching alike in the individual professor, and the 
scientific schools of the nation. 

The Commission was especially directed to ascertain 
how far the endowments of the Universities and Colleges 
might be dnected to aid the needs of Science On this 
point much valuable evidence was given by several 
distinguished members of our two wealthy Universities, 
and there was a general agreement of opinion that so far 
as Instruction and Examination are concerned, the Uni¬ 
versities are showing a praiseworthy disposition to 
encourage their scientific students. On the other hand, 
it was universally admitted that the Oxford Science- 
school, despite the excellent teaching of its professors, 
is not progressing so well as might be expected, and that 
the University is lamentably deficient in that part of its 
functions which is concerned with the promotion of 
knowledge for its own sake 

Among the Oxford witnesses Sir B. Brodie, who was at 
the time that he gave his evtdenceWaynflete Professor of 
Chemistry, is conspicuous as well for the precision with 
which he pointed out the causes of the present defects, as 
for the definiteness of the scheme by which he proposed 
to remedy them. According to him, “ Universities are 
Institutions of which the object is, m the first place, to 
promote scientific education and to diffuse scientific 
knowledge, and in the second place to preserve and to 
extend scientific knowledge.” He was of opinion that 
“the Utter of these duties is at present not sufficiently 
kept in view, whereas in old days the case had been dif¬ 
ferent.” His suggestions were that “the University 
should establish, on a larger scale than now, museums 
and scientific collections, for the present ones are orga¬ 
nised too much with a purely educational object; and 
secondly (a point to which he attached by far the most 
importance), that the means of existence and of scientific 
study should be provided for certain professors or indi¬ 
viduals, by whatever name they may be called, whose 
chief function should be scientific investigation, and the 
representation and advancement of their various special 
Sciences." 

He further went on to suggest that “ these professors 
should be, to a great extent, separate from the ordinary 
teaching staff of the University, professors of the Science 
No, 193—Vox,, vm, 


itself, rather than professors of the teiching of the 
Science ” that “ in their lectures they should give to the 
public what they have attuned for themselves, and have 
under them a limited number of pupils as assistants m 
their own original researches ” The case of Liebig at 
Giessen will naturally suggest itself to our readers as an 
apt illustration of the particular mode of advancing 
Science here advocated , and from the evidence of Sir 
\V. Thompson before the Commission it may be learnt 
that both at Glasgow and at Owens College a somewhat 
similar plan is being energetically carried out. 

Sir B. Brodie, however, would appear with charac¬ 
teristic seal to go even one step beyond this, for he in¬ 
stances as “ a capital example of such a foundation as he 
would desire the Radchfie Observatory at Oxford, where 
the observer gives no lectures at all, is not even attached 
to the University, but solely put there to do astronomical 
work. The Board of Curators, themselves not necessarily 
members of the University, having large funds at their 
disposal, give to the observer whatever he wants, whilst 
he on his part, as the sole evidence of his industry, makes 
an annual report on the condition of the observatory and 
the work done, and publishes certain tables.” Here we 
also think that we have found, so far as the theory of the 
institution goes, an admirable model of the manner in 
which the cultivation of Science for its own sake may be 
endowed with great advantage to the country and without 
any manifest risk of sinccunsm. In the language of the 
Dean of Christ Church, “ we should very much like to see 
eminent men residing at Oxford only partially employed 
in teaching, but employing a great part of their time m 
scientific research.” 

With reference to the endowment of research here ad¬ 
vocated it is necessary that a warning should be explicitly 
given against dangers which threaten from two different 
sides. On the one hand it is most important, in England 
more than in other countries, that the simple pursuit of 
Science as knowledge should not be confounded with the 
piactical application of scientific truth to the numberless 
arts of modern civilisation. Applied Science is a profes¬ 
sion which promises to become of a highly remunerative 
character The analyst, the engineer, and the electrician 
may require pecuniary help and regulation from the 
Central Government for their technical schools, but they 
emphatically do not require to be themselves supported 
by national endowments. On the other hand, the ordi¬ 
nary scientific teacher at the universities, where not 
the poor but the rich as a rule are taught, should 
not in our opinion be regarded qud teacher as the 
proper recipient of the funds of an endowment. It 
may very well be that while education m Science is 
struggling towards recognition, the teachers may claim 
some sort of aid to put them on a level with those 
branches of instruction which have the advantage 
of ancient prestige , it may also be thought advantageous 
that certain teachers should receive endowments, not for 
the tuition they give, but for the investigations they are 
carrying on independently of their other work ; yet it 
must be granted that either of thes»* cases is of an excep¬ 
tional character. 

On all hands are to be seen the disastrous conse¬ 
quences of endowing teaching proper, and of compelling 
original research to take its chance at the hands of the 
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amateur. It must happen that the professor (so called) 
will be constrained to give up the whole of his time to 
the duty which is most expected of htm, and that original 
research will suffer both m quantity and in quality The 
most general principles of political economy are sufficient 
to show that in a wealthy and moderately enlightened 
countiy the remuneiation of teaching had better be regu¬ 
lated by the equitable standard which imp irtial compe¬ 
tition will not fail to establish. It is for those subjects 
which, though of essential importance to the welfare of 
the country, arc in themselves naturally unremunetativc, 
that the old endowments for the piomotion of education 
and knowledge, whatever may have been the particular 
means by whu h these ends were origin illy to be attained, 
are now icquucd Among these subjects disinterested 
application to pure Science is manifestly the chief 

In a subsequent at tide we propose to show that the 
funds of the Colleges cannot be more consistently applied 
than to this purpose, and that the progressive well-being 
of the Universities mainly depends upon the degree to 
which they are concerned in tin. advancement of know 
ledge. C 


'/NOME’S LEUR1WCH DER ZOOLOUIF. 
Lthrbutk der Zoologie Von T)r. Otto Wilhelm Thom< ; 

I’p 416 (Biunswtck 1872) 

F Germans wonder, not without reason, who buy our 
m anuals of microscopic mo ititmg, Englishmen may 
equally wonder for whom such books as Ur. Thome’s are 
written We have technical ti eatises on special branches 
of zoology, and we have populat natural history books, 
but a manual like this would hnd a poor sale m England. 
It is a school manual, and its existence is explained by 
the introduction of zoology to some extent into the cur¬ 
riculum of the German gymnasia and much more into 
that of the Re.vlschule, which more or less correspond to 
the “modern side ” of 0111 public schools, or may be de¬ 
scribed as answering in intention, though of course 
immeasurably superior in performance, to English “ com¬ 
mercial schools." Whether zoology ought to form a 
regular part of school work, even wheJe room is made by 
giving up Greek altogether and f.atin more or less, is an 
important question As a part of education in the proper 
sense of the word, it is so inferior m exactness, m con¬ 
ciseness, in facility of dcmonstiation, and convenience 
for observation and experiment to such rivals as botany, 
physics, and even chemistry, that its claims may practi¬ 
cally be ignored Moi eover, looking at school work fiom 
another point of view, it is obvious that any scheme of utili¬ 
tarian instruction which is good for much must include ig¬ 
norance of the greater part of human knowledge, m order to 
provide for acquaintance with the rest, and the first ad¬ 
dition to the indispensable elements of reading, writing, 
and arithmetic would probably be claimed for geography, 
political economy, or the rudiments of hygiene, as 
more useful branches of knowledge than /oology A boy 
with a bent for natural history would gain far more good 
from reading the bits of zoology in such books as the 
“Voyage of the Beadle," the “ Malay Archipelago,” or 
“ Kosroos,” and by collecting bird’s eggs or butterflies, than 
It* would by painfully wading through the details of Dr. 


Thomd’s closely printed pages. And when zoology is 
taken up as a serious study by older students, most 
teachers will agree that the best plan is for them to begin 
by a careful study of a particular branch of the subject, 
with the help of such a handbook as Flowers’ “ Osteology 
of the M ammalia.” 

Looking to the object of the book, the reader 
will find Dr. Thomd’s work fairly done. The first 
hundred pages arc devoted to a popular sketch of 
human anatomy and physiology, from which all notice of 
generation and development is excluded Otherwise it is 
as complete ns the space will allow. The remainder of 
the book describes the several classes of animals, begin¬ 
ning with Mammalia and following the arrangement into 
seven t)pcs—Vertcbrata, Mollusca, Arthropoda, Vermes, 
Echinodcrmata, Codentcrata and Protozoa—which 15 
now generally accepted among German naturalists. A 
diagiamof these types is given, which might serve for a 
genealogical tree , but no hint of this intention is given. 
The sub-division into classes and orders is not particu¬ 
larly good Thus among Mammalia the Sirenia are con¬ 
found* d with the Cetacea, Ray’s obsolete distribution 
into Ungulata and Unguiculata is preserved, and the 
orders Ruminantia and Pachydermata appear, as if 
nothing had been done to clear up the real affini¬ 
ties of these groups since Cuvier published the 
“ Regne Animal” The classification of buds is not 
moie unsatisfactory than that of other writers , and in the 
class of fishes Muller’s oiders are commendably fol¬ 
lowed I unicata and Bryo/oa are- of course excluded 
from Mollusca, and help to fill the lumber-room of 
Vermes A very large share is, as usual, given to the 
account of insects, while marine /oology and the Protozoa 
receive eoinpar itively little attention. 

Three hundred wd fifty-eight woodcuts’makejan impor¬ 
tant feature of the work Most of these are good m them¬ 
selves and well pi inted Those illustrating human anatomy 
and histology are the best, and almost ail borrowed from 
He-nle No indication of this or any other source is given, 
but it is easy to recognise that some of the figures have been 
taken from the admirable cuts in Bell’s “ British Reptiles," 
others from Forbes, Milne-Edwards, and other well- 
known works ; while some of the Mammalia appear to 
have been drawn from children's toys Fig 350, of a 
sponge, is a curiously modified reproduction of the original 
drawing in Grant’s “ Outlines of Comparative Anatomy’’ 
(p. 312) Of the thirty-one figures of birds, twenty-seven 
represent Furopean species, and of these all but four are 
copied from Yarrell’s British Birds. One excellent addi¬ 
tion to each figure is a note of the relation it bears to the 
actual size of the animal represented, or of the average 
length of the latter. There are not many figures of 
anatomical details, but almost all are good, some being 
taken from Gegenbaur's “ Vergleichende Anatomic.” 

To compare Dr. Thome’s book as a whole with serious 
scientific treatises even of the second class, like that of 
Claus, would be unfair but even as a “cram-book" it is 
inferior to Nicholson’s Zoology , and it gives far too 
little space to descriptions of the habits and character of 
well-known groups like mammals, birds, and insects, to be 
really popular. Such books as Knight’s “Museum of 
(Animated Nature” are much more interesting and quite 
as scientific. P. s, 
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VALENTIN’S QUALITATIVE ANALYSIS 
A Course of Qualitative Chemical Analysis. By William 
George Valentin, F.C.S., Principal Demonstrator of 
Practical Chemistry m the Royal School of Mines 
and Science Training Schools, South Kensington 
(London • J. and A Churchill. 1873 ) 

TT is a good sign of the present activity of scientific 
A study in this country that there should have already 
been a call for a second edition of a work which only 
appealed two years back, in the early part of 1871 
The author has, in the second edition, separated the 
second part of his orignal work, and this, treating entncly 
of qualitative analysis, forms the volume now before us 
The elements which occur in the mam as bases arc 
divided into five gioups, and the first portion of the book 
is devoted to a careful study of each element of each 
group beginning with group V., a method the advantages 
of which will be seen by a very short study. The first 
103 pages are devoted to this matter, and the attention o( 
the student is then devoted to the study of the reactions 
of the acids No particular grouping 1$ here attempted, 
the acids being simply taken under the head of the prin¬ 
cipal element of each, eg. sulphuric acid is followed by 
sulphurous acid, and that by hyposulphurous and hydro- 
sulphuric acids We remark here, by the way, that the 
polythionic acids are dismissed with the notice tint 
they must be reserved for a more extensive course 
of study. A few of the more common organic acids 
are then leferred to, and the whole matter treated of is 
shown m the condensed form as tables In these v\e 
notice no important alterations fiom those of the edition 
of 1871, and of them we can, after considerable expe¬ 
rience, speak in the highest terms, students soon learning 
to use them with gieat accuracy and despatch 
Mr Valentin has stated in his preface that he 
purposely omits considering the tarer elements m his 
tables In this we coidially agicc with him as rcg.uds 
the tables intended for students, but we cannot help 
wishing that Mr. Valentin had put in the appendix some 
analytical information with regard to these bodies in a 
tabular foim , as we feel sure that his gieat experience in 
the analysis of every possible kind of body would have 
enabled him to give valuable information to many who 
are compelled occasionally to make diligent search for 
elements which are not always met with Many old 
students of the College ot Cheimstiv will recognise an 
old friend on pp. 50 and 51 in the alternative table for 
group IIIa, it being no other than the old table used 
there up to the time of the introduction ot the new'er 
methods given at the end of the book 
We notice with pleasure that the analytical tables 
are published m a separate form, printed on De 
La Rue’s parchment paper; this is certainly very- 
good news for chemical students who have to use 
them Who does not know the gradual process of obli¬ 
teration and destruction by acids and alkalies which 
gradually, but surely, rendered his most carefullv pre¬ 
pared and written analytical tables useless. It*would be 
a great boon to all compelled to use books in the labora- 
tory, if some modification of this material could be used 
for binding them. Ip conclusion we can strongly recom¬ 
mend the book to anyone desiring either to get or to give 


a thorough grounding in analytical chemistry, and the 
only fault we can find with it is that lather too profuse 
use is made of symbolical formula, for they aie scarcely 
required in a book on analytical subjects only, and the 
first volume gives quite a sufficient amount of informa¬ 
tion on their use and nature Wc hope that Mi Valentin 
will some day give us a quantitative analysis 

R.J F 

OUR BOOK SHELF 

Celestial Objects for Common Telescopes By the Rov. f. 
W. Webb, M A, F R AS. Third edition, revised and 
enlarged (London Longmans, Green, and Co , 1873 ) 
Possessors of what Mr. Webb calls “ common tele¬ 
scopes,” will be pleased to have another edition of this 
most useful adjunct to their instruments, with corrections 
and additions up to the present time Now that silvered 
glass reflectors arc so cheap, and apertures little below 
six inches not uncommon in the hands of amateur astro¬ 
nomers, the author's definition of a common telescope is 
probably too limited, but these limits are extended as 
we proceed with the book and find mention of objects 
barely visible with nine inches. The advice on the use of 
telescopes, and the mode of observation is sound and good, 
and too much stress cannot be laid on the necessity of a 
good solid stand; a good telescope will be absolutely use¬ 
less with an unsteady mounting The description of the 
various phenomena to be viewed m the members of the 
Solar system may lead possessors of small telescopes to ex¬ 
pect too much, the separation of Saturn’s rings, tne mark- 
mgson Jupiter’s satellites, to wit, althoughmention is made 
of the apertures required to view the features mentioned , 

, but this may also make the book useful for work with 
j larger instruments. We must take objection to the great 
1 contrast of light and shade, as is often the case in other 
| ivotks, in the cuts of Venus and Jupiter’s moons, the dark 
markings on Venus being infinitely too black, they in 
reality being only just v isiblc, with first-rate instruments, 
to a practised astronomer Drawings of this kind only 
represent position and shape, but it must be remembered 
that an amateur expects to see through the telescope ex¬ 
actly what he secs in a drawing One-tlnrd of the book 
is taken up with a selection of double stars and nebula, 

J as m the former editions, with measures of position and 
distance up to later dates Altogether the book will be 
found most useful to every int ipient astronomer, but 
perhaps there may be too strong a tendency to star gaemg 
induced by it, anil we should have been more gratmed to 
have seen directions to readers having telescopes of cer- 
[ tain sues how to make their observations of real use 
and not a mere pastime For instance, double image 
micrometers can be used on less apertures than 6-in 
without clockwork , and some instructions in the use of 
them, and in reducing their observations so as to show 
the motions of binaries, would be of great set vice in 
teaching amateurs to do useful work , a htnt, also, on 
1 drawing the ever-changing belts of Jupiter, any extra- 
01 dinary spots on the sun, the larger nebula 1 , and last, not 
least, the star clusters. As soon as amateurs have seen 
the planets and a few double stars, they should begin to 
make themselves useful, otherwise they soon get tired of 
the mere star-gazing and the telescope becomes to them a 
thing of the past. G M. S 

Letters to the editor 

{The Editor does Hot hold himself responsible for opinions expressed 
by hit correspondents. No notice i< taken of anonymous 
commmneattons.] 

Dr, Sanderson’s Experiments and Archebiosis 
In last week’s Natusb I)r. Sanderson expresses 'ome rt* 
pnse that I was gratified by the facts recorded m his previou. 
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letter My reasons were these. Dr Sanderson's experiments in 
the eight successive esses in which he employed the temperature 
of loo” C for twenty minu'es were entirely confirmatory of my 
own, and were, moreover, so conducted as to refute the objec¬ 
tions whuh have been urged by Dr. Wm Roberts and 01 hers 

As to the bearing of Dr Sanderson's experiments with higher 
temperatures and more prolonged periods ol exposure to heat 
upon the general que-lion of the independent origin of living 
matter, I wholly dissent from his now expressed conclusions, for 
the folia wing reasons •— 

In the first place his fluids were not kept sufficiently long 
before they were submitted to microscopical examination Dr 
Sanderson is quite mistaken in supposing that m examining his 
liquids within 3-6 days after their preparation he waa following 
my method—more especially in cases such as these where the 
fluids have been exposed to temperatures higher than usual, or 
to too" C for upwards of twenty minutes Three to six 
weeks have often elapsed before I thought it judicious to open 
my flasks (.Sir “ Beginnings of Life," vol 1 p 35s, p. 441, 
and Append C ) In opening all his flasks at the end of 3-6 
days, Dr Sanderson lost the opportunity of watching the 
changes which might have ensued later 111 many of Ins expert 
mental fluids—and hence lost his light to draw any conclusions 
from tbe-e abortive trials. 

Secondly these experiments are open to another objection 
Dr. Sanderson concludes from them that exposure to a tempera¬ 
ture of tot" C. almost always arrests the tendency to fermenta¬ 
tion in his experimental fluids This conclusion 1 believe to be 
erroneous, because in the former series of experiments which I 
performed in his presence, and of which he recorded the results 
m your pages (Nai rut, vol vn p iSo), fermentation oc¬ 
curred in the majority of cases in fluids which 1 have very good 
reasons for believing to have been raised to a tempeiature of 
»°3 33“ C * The method recently employed by Dr banderson 
for superheating his flasks was needlessly complicated, and the 
exact temperature to which they had been exposed was known 
only by mlerence—-never by direct thermometric observation. 

Leaving now the discussion of the experimental facts I come 
to the examination of Dr« Sanderson's inferences, which seem 
still more open to objection 

Dr. Sanderson, in common with most others, had up to the 
date of his witnessing my experiments, admitted that Bacteria 
and their germs were killed in all fluids wuh which he had 
experimented at the temperatuie of too" C (see ‘‘Thirteenth 
Report of Medical Officer of Privy Council, 1871 ”) It was, 
indeed, this conviction which inspired himself, and many others, 
with a strong disbelief in the results which 1 obtained with 
previously boiled infusions 

What remains, then, for Dr Sanderson to do, prior to drawing 
inferences such as he now expresses, is to ascertain, by direct 
examination, whether the temperature of too" C is or is not 
fatal to the life of Bacteria It is upon this that the inter¬ 
pretation of my results can alone depend 1 have already 
contributed my share to the innuiry by several long senes of 
experiments, each of which has led me to the same conclusion, 
viz , that Bacteria and their germs, when in the moist state, are 
killed at a temperature of 00° ( (See “ Beginnings of Life,” 
vol. 1 p 325-333, "Proceedings of Royal Society,” No 143, 
1873 ; and another paper about to appear in the next number of 
the “ Proceedings ”) It is for Dr Sanderson, or any com¬ 
petent observers who are sufficiently interested, to examine my 
experiments and results on this part of the subject, or else to 
devise others for themselves having a similar bearing. 

If I am right in believing that 60" C is the thermal death- 
point o' Baciena m the moist state, the conclusion which must be 
drawn from the now admitted results occurring in fluids which 
* Dr Sanderson was not aware of this fact, and says he does not knew 
any means by which the temperature of a fluid boiling briskly in a vessel 



have been heated to 100° C. suffice for my argument as to the 
realuy of Archebiosis The further investigation of the results 
ot rais ng fluids to higher temperatures for protected periods is 
of greit interest, but does not at all affect the question of the 
reality of Archebiosis , an! Dr Sanderson's present experiments 
have, therefore, none of the significance in the argument which 
he strangely enough appears to claim for them 

Briefly, hiving admitted that Bacteria arise in fluids which 
have been submitted to a temperature of ioo’C , it is for Dr. 
Sanderson to show that they are not killed in fluids at 60" C , as 
I maintain that they are, before he can attempt with any effect 
to draw inferences of his own, or to criticise those which I have 
drawn on the subject of the independent origin of living matter 
H. Charlton Bastian 

University College, July 7 


Dr, Bastian’a Experiments 
Regarding Dr Bastian’s letter in Nature of June 26, 
I am happy to be able to make a note of an experiment which 
is of interest and importance. I sealed a tube on to a flask of 
about too cc capicityat right angles to the neck, and drew 
out the end so as to form a capillary orifice About 30 cc of 
w iter were put into the flask, and a thermometer in an india- 
rubber cork was wired into the neck. On boiling the water 
the steam had not issued during more than lulf-a-minute, before 
the tem|>erature was 102° C , and in less than ten minutes it had 
reached 118 0 C , fearing the safety of the apparatus, I did not 
proceed further, nor indeed did I wish to do more The joint 
experiments of Drs Sanderson and Bastian, then newly pub¬ 
lished 111 your paper, lei me to this My view being that 
Ba-teur’s expinments on milk, mixed with carbonate of lime, 
and the liquid known as ‘‘Pasteur’s solution” mixed with 
carbonate ut lone, conclusively show that liqui is which ordina¬ 
rily develop Baikrta , will, if they remain neutral after boiling 
at 100° C als > develop these organisms raise the temperature 
to 1 to" C and the Bacteria no longer show themselves 

Thus believing, 1 concluded that the absence of Bac/ena in 
some of Drs Sanderson and Bi-tiau’s flasks in which were 
placed neutral or anly slightly alkaline infusions, was probably 
due to the liquids being heated above too” C., by boiling in 
vessels with capillary orifices That my supposition was correct 
is more than likely, m fact experiments with infusions con¬ 
firmed it That an aqueous solution may so easily be raised to 
118“ C is a point in chemical manipulation which will be 
turned to advantage m the laboratory. 

King’s College, June 30 Walter Noel Hartley 

Temperature and Pressure 
The climate of the island of Jamaica is remarkably uniform, 
not only at the sea level, but also at places having the same ele¬ 
vation, to that the connection between temperature and eleva¬ 
tion, or barometrical pressure due to that elevation, is easily ob¬ 
tained , and since the surface of the island is broken up by in¬ 
numerable radiating and intersecting mountain ranges, among or 
upon which the houses are scattered, this connection becomes 
one of the most important features in its meteorology, but 
what renders it especially interesting, however, is the fact that 
the rate of the decrease of temperature in ascending the hills in 
this tropical climate is equal to the average rate of decrease 
found by balloon ascents made in England, as far as the irregu¬ 
larities of the results obtained from those ascents will allow us to 

In order to show that this is the case, let t a be the temperature 
at any place wnere the pressure is the temperature being ex¬ 
pressed in degrees of Fahrenheit’s scale, and the pressure in 
inches of mercury at 32", let t and p be the corresponding 
quantities at any other place above the lormer ; then if A be con¬ 
stant and equal to 3° 23, the equation 

*(/W) 

swill represent the connection between temperature and pressure j 
or in words, for every inch the barometer may fall, the thermo¬ 
meter will fall 3°'23. 

If we lake mean annual values, at Kingston f 0 —78 o -8, fit,— 
29 97m ; and at Newcastle, the garrison of the white troops, tm 
67°'o, 71=26 31m., so that A (A—'/)=u° 8. which is exactly 
equal to the observed difference of temperature. 

Again at Craigton, the residence of his Excellency the 
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Governor, which is between the two former place* with respect 
to both position and elevation, /= 70* 5, p = 27'4l in., from 
observations kindly made for me by Captain Lanyon, ADC, 
so that the calculated difference of temperature between Kingston 
and Craigton is 8“ 3, the observed difference ; and the calcu- 
lated difference between Craigton and Newcastle is 3* 55, which 
is only o°t>5 too large And since the equation has been found 
to hold good under different circumstances at lower elevation, 
we may suppose that it is stnclly true for Jamaica 

With regard to balloon ascents, I have before me two tables, 
one compiled by Sir John Herschel, and the other by Piof 
Loomis, from more recent observations, and these are brought 
into the same form in the following table in order to compare 
them , the first column contains ihe fall of the barometer in 
inches, the second contains the corresponding fall of temperature 
from Herschtl’s Meteorology, the third from Loomis’s Meteoro¬ 
logy, and the fourth contains the mean of the numbers in the 
second and third, which we shall consider to be the average 
results obtained from balloon ascents 
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Now if we lake t a — t ■= (/>„-/), we shall get nine equations 

of condition for finding A , the most probable value of this 
quantity is 3° 15, which hardly differs from the value found 111 
]amatca Again, if we calculate /„-/ and employ this value of 
A, we get the fifth column, and it will be noticed that the 
differences in the la-t column between the observed and calcu¬ 
lated quantities are very small when wc consider the great 
differences between the second and third column 
I Therefore the equation /„-/•= A (/o— p) holds good for 
about two-thirds of the whole atmosphere, and if it holds good 
for the remaining third, by putting / = o, we shall obtain the 
difference between the temperatures at the lowest and highest 
strata of the atmosphere, this difference is about 94°, so » hen 
the tem icrnture at the surface of the earth is 50°, the tempera¬ 
ture at the supern r limit of the atmosphere must be -44“ 

Since tile temperature falls 3 0 15 for every inch the barometer 
may fall, or for every 945 ft. we may ascend (when that tempe 
rature is about 50° and the elevation low), the temperature in 
England will fall i° for every 300ft , this has been always 
acknowledged, and wc now see that it is a consequence of the 
more general law which connects temperature and prcssuie 
throughout the atmosphere 

Now though wc may suppose that A has this value for all in¬ 
sular climates, yet it cannot have the same value for continental 
climates, on account of the higher temperature of the land , but 
still there is every reason for supposing that, at any given in¬ 
stant of time, A is constant for all points in the same vertical 
line , and when it has been determined from the observed tem¬ 
peratures and pressures at any two points in that vertical, our 
cqua ion becomes especially adapted for the barometrical mea¬ 
surement of the distance between them 
It only remains for me to say that I have already used the 
equation when making a series of observations among the hills 
in the north of England, and always found it true when the 
weather was settled, and sufficient time and care taken in ob 
taming the mean temperatures of the different strata of air. 
Jamaica Maxwj i l Hall 

Larvae of Metnbracis serving as Milk cattle to a Bra 
iilian Species of Honey-bee* 

_ The connection between the ant* and the Apfndes has long 
s'nce been generally known ; in the proper season we always 
find ants very busy on those trees »and plants on which the 


Aphides abound, and If we examine more closely we discover 
that their object In thus attending upon them is to obtain the 
saccharine fluid which they secrete from two setiform tubes 
placed one on each side just above ihe end of the abdomen, and 
which may well be denominated their milk (Kirby and Spence, 
“ Introduction to Entomology,” 7th edition, p 335) It has also 
long been observed and described, that not only do the Aphides 
yield thts repast to the ants, but also the Cocci, and that in the 
tropical regions of India and Brazil, where no Aphides occur, 
the ants milk the larvae of several species of Cercopis and Mem- 
bracis (Kytby and Spence, p 336 , Westwood, “ Modern 
Classification of Insects," II p 434) Recently Prof F Delpino, 
of Vallombrosa, near Florence, observed the same connection 
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between for mu a pubis, m r and Tettu’ometra virtsetus (“ Bcilletino 
Fntomologico,” anno IV Setlembrc 1872) But, as far as I 
know, it has never been observed hitherto that honey bees also 
nourish themselves by the secretion of certain hemipterous in¬ 
sects Hence the following observation, made some months ago 
by my brother, Fritz Muller (Itajahy, Piov. St Catherma, 
Brazil) may lie worth publishing 
Among the great number ot species of Melipona and Trigona 
which,in the tropical and subtropical regions of America, as is 
known, occupy the place of our Live bee, there is one small 
species of Trigona which has only once been found by my 
brother on flowers (of .S uyos aufuba/a), and which seems to 
nourish itself in a very strange manner lie once found n multi¬ 
tude of them spread over the body, already strongly putrifying, of 
a large toad , the interior of ihe large open mouth of the 
laid was filled with these bees, probably sucking the putrid 
juice of the dead body On another occasion he saw a great 



Fig a —tateial view of in igo 


In consequence of other observations Ibis same species ot 
Trigona is supposed by my brothci to suck the secretion of the 
larvte of a certain hemipterous insect belonging to the genus 
Membracts, or to a closely allied one As I do not precisely 
know the name of this supposed milk cow, I here give the illus¬ 
tration of Us larvae and imago, drawn from specimens sent me 
by my brother. 

He found the pedunculi of the flowers of Cassia mu/ft/u^a 
pretty frequently occupied by societies of larvae of tins -peeies 
closely crowded together Amongst thc«e larvcc there was pre¬ 
sent a great number of the above mentioned I ngons, marching 
all the day long amongst and upon them When taken between 
the fingers, the larva- of Mtmbracis immediately emitted a litile 
drop of a limpid fluid from the upward bent tip of there abdo¬ 
men—probably a sweet fluid, for ihe sucking of which the laiva 
ire visited by the Trigona , , , 

Unfortunately the specimens of this Trigona, enclosed In a 
letter sent me by brother, arrived here quite broken, so ss not 
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to be determinable , but in a 
hope to be able accurately to 
ana the supposed milk cow 
Lippstadt 


future number of this journal I 
name both the supposed milker 

111 KMANN Ml'LLEK 


Free-Standing Dolmens 

Mr. LllKls, in a paper recently read hefoie the Society of 
Antiquaries, nominally “On certain Eironeous Views respect¬ 
ing the Construction of French Chambered Barrows,” but really 
a method of criticising severely Mr Fergusson’s work on the 
“Rude Stone Monuments,” states that it is ail "error" to 
suppose that the Dolmens of that country were ever free-stand¬ 
ing, in other words, he lays down the “mle,” “there were no 
freestanding dolmens in hranee ’ The announcement that, 
with regard to monuments of who.e fushu ntr> we know abso¬ 
lutely nothing, a univusal ncgatixc of this kind can be safely 
laid down as a law, would be startling, did it not come from one 
who is bilked by such extensive inductive evidence as is Mr 
kudos IIis “rule ” was “established by the extreme rarity of 
the instances ” 'Ihis being the cue, lie calls those “in error” 
who would, from these instincts, foini a smdt class, or species 
of dolmen As, in an essay on the Cornish sepulchral monu¬ 
ments, which you recently most kindly reviewed at length, I am 
committed to tins latter view—one, by the way, which I had 
struck out for myself before the appearance of the “ Rude Stone 
Monuments,” --will you kindly permit me to call your attention to 
one structure which I have vcnluied to place, and shall still ven 
ture to place, in the discarded class? 1 do so as a protest against 
the dictum ol Mr Lulas being extended to our British examples, 
before a careful scrutiny has been made of eutry monument of 
the kind from one corner of our islands to the other On this 
single instance, such as it is, it must be clearly understood that 
I build no theory , it will be foi otheis to judge whether it docs 
not afford some evidence of the difference in constmction and 
use of the dolmen 01 table-stone proper, and the kist-vaen crom¬ 
lech , one thing only I will add, that, limited as mj experience 
is to the monuments of Britain, I shall not be exposed to the 
temptation of explaining away any observed fact in order to re¬ 
concile a doubtful comparison Without feeling that 1 am 
guilty of “dabbling in aichcjlngj,” or of setting forth “any 
dogmatic expositions of hjputhescs” (I 1 ), or of “establishing 
my proposition from second-hand information," or in short ol 
being the victim of any very “ctroneous view ” (all which faults 
Mr Lukis finds in those who differ fiom him), I consider that 
the following facts justify my statement that the monument 1 am 
about to describe always was, as it is now, a free standing 
dolmen 

At Lanyon, in the parish of M-ulion, Cornwall, stands a 
tripod dolmen, or cromlech, consisting of three slim pillais of 

over 40 ft in circuinkrcncc mil ivcraging 20 in thick In 1815 
it fell i but previous to its fall a man on horseback could sit 
upright underneath the cap-stone In 1824 it was agon set up , 
but two drawings had been made of it in its pristine condition, 
one by Canon Rogers in 1707, and the other by no less accuiate 
a draughtsman, half n centmy before, namely, by my ancestor. 
Dr Borlase. Both these thawings agree 111 rcpicsenting the 
extreme slimness of the pillars, their distance apait , and the 
great height of the monument, featurts which render it not 
unlike a gigantic three legged milking stool llien, as now, 
there was III) mound iboul it, as there is in the case of 
each and all of the kist vaen cromlechs It stooel on 
a low bank of earth, and the area ban been often dis¬ 
turbed by treasuie xetrki r* No houses are near it 
which could hive reelived the stones of a denuded mound 
Added to this, it is difficult to see how a kist-vaen, or upturn 
of any kind, could have been formed beneath the cap-stone. 
Had a wall of im all stones been built up from piHar to pillar the 
weight of the superincumbent mound must have forced them in¬ 
wards, a catastrophe wlvch the “ d ilmen-builders” were alwajs 
moat careful to avoid Secondly, had lari;, stones placed on 
edge formed the walls of the kur, how is it they are all removed, 
while every other cromlech in the district retains Ihem? But, 
laying aside tins evidence, my strongest proof is jet to come 

grave had recened the body six feet tinder the natural >uiface of 
the surrounding soil, and within the area described by the struc¬ 
ture' This being the case, of what use could aa enclosed kist 
have been, or why should the cenotaph be covered in at all ? 
Add to this again, that on the southern side of the structure, and 


so near it that a mound over the monument must inevitably have 
covered it up, stands a little circular ring cairn of the ordinary 
type, in the centre of which I found the remains of an inner 
ring, which, though now rifled, had doubtless contained an in¬ 
terment Must I then explain away in deference to superior ex¬ 
perience 01 received opinion each anil all of the above facts, in 
order to reconcile this monument with those which seem to be 
totally diffeient structures, vie , the kist-vaens ?* Should I not 
by so doing b; sacrificing a fact to an hypothesis, and is not that 
hypothesis of such a nature that even a single instance well es¬ 
tablished must shake it to its foundation ? Should I not incur a 
charge of en oneousness equal to, if not greater, than that which 
Mr Lukis brings t > bear on all who differ from him ? 

No one can wish more than 1 do to sec errors expunged, and 
the truth in these matters arrived at, but I must confess that I 
cannot see how this will be brought about by confronting one 
hypothesis with another equally dogmatic, anil more umv crsally 
inclusive William C Boklask 

Castle Ilorueck, near Penzance 


Fertilisation of the Pansy 

I \w glad to be able to confirm, to some extent, from obser¬ 
vation, Mr Bennett’s theory of the fcitilisation of the Tansy, 
given 111 Nxi UKl, vol. vm p 49 I watched a considerable 
number of specimens of Viola tmolo> on a grassy hill-top 
where the smaller insects were very numerous and busy, and 
twice saw them entered by a minute fly In the first ense the 
insect was dusty with pollen when it arrived It settled 011 the 
lower petal and walked up one of the black lines to the gap in 
the ring of antheis, through which it entered with some diffi¬ 
culty—leasing some of the foreign pollen on the stigma as it 
passed Whui it cime out it hail still mure pollen on it than 
when it went in, and again in passing tile stigma it left some on 
it It paused a moment on the lower petal to ilcan itself, mid 
left a little lull of pollen on the hairs on one side of the stigma 
In the second case, the insect alighted fust on one of the upper 
unmasked petals, turned lound and round as though seeking the 
guiding lines, mil flew off to the lower petal, where, without 
hesitation, it lollowcd the guiding lines a, the other had done 
After it had passed the stigma there was no pollen visible on its 
surface, but after it had come out, almost the whole of the 
lowei half was cuu 1 id In each ctse the passage through the 
ring of antheis sciincd rather a struggle There were many bees 
about, but I did not see any of them visit the Viol.e, although 
they were almost the only flowu near A 1 Mylrs 

Pciuith, June 30 


European Weeds and Insects in Ametica 
A Canadian fncnd wntes to me —"I have heard or seen 
it mentioned as a fact that Fuiopean weeds and insects intro¬ 
duced Into America flounsh for a while, hut after fifty or sixty 
years gradually disappear - for ltistanci, that the Hessian fly 
(so called fiom h.wing been brought over by the Hessian Hoops 
m then hay tn tin war of independence) has died out or ceased 
to give trouble, though at one time it totally destroyed the wheat 
crops of New 1' ngliiml I do not know bow fai the facts have 
been tested, or how far they are owing to improved agriculture ” 
This statement, if tiue, is obviously of gient impmtaucc. 
Can any of your coiicxpondciU confirm or disprove it ? 

Josppii John Murphy 

Old Forge, Dumnurry, July 4 


CHLOROPHYLL COLOURING-AIA L7RRS t 
j T would be impossible foi me not to look upon 
1 the appearance of such a work as the one recently 
published by Dr, Gregor Kraus with much satisfac¬ 
tion, since the chief object of the author is to call the 
attention of his countrymen to the value of the spectrum- 
microscope m studying the colouung-matters of plants. 
He commences with a description ol the instrument, and 
says that, though originally designed foi the examination 
of microscopical objects, it is not only as useful as any 


* 1 lie only other tnpocl dolrnrn in Cam 

fast vatns arc one and all partially covered 
t “On the Chlorophyll Colouring Ma 
Chlorophy Ufa r bstoffc und ihrer Vcrwand 
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larger spectroscope for the study of the absorption of so- 
utions, but indeed m many cases preferable. He de¬ 
scribes two different kinds of eye-piece, viz., a simple form 
made by Merz, and the far more complete Sorby- 
Brownmg, with the method of measurement proposed b\ 
Mr Browning, and expresses his regi et that the value of 
such instruments has been almost altogether overlooked 
by German botanists In treating on the application of 
the apparatus, the author very justly points out the great 
advantage of having a bright illumination, without too 
much dispersion, and the importance of being able to 
examine the spectrum of a leaf or any other object in its 
natural state, in order to ascertain whether the colouring 
matters dissolved out from a plant by any solvent do 
really occur in it, or are products of decomposition. 1 
would also myself add that in some cases the difference 
between the spectrum of a substance in a free state anil 
when dissolved is so considerable that care must betaken 
not to conclude that there has been actual decom¬ 
position, until the character of the spectrum of the 
solid substance, in a free state, has been ascertained ; and 
even when the spectra are very nearly the same, the posi¬ 
tion of the absoiption-bands may differ sufficiently to 
make it possible to determine whether a colouring-matter 
naturally exists m a free state or dissolved m water, or in 
an oil, accoidmg as it is 01 is not soluble in water. The 
fact of being thus dissolved or not is in some cases, pro- 
babl), a question of considerable physiological import¬ 
ance, since the existence of solid paitides along with, 01 
even actually sui rounded by, a liquid capable of dissolv 
mg them, points to a very different ongin and relation to 
structure to those of a substance merely dissolved m tin 
juices of a plant or an animal '1 he solution of such a 
colouring-matter is sometimes one of the first changes that 
occur m decomposition, as if set fiee from minute cells 
Having explained the genenl methods employed, and 
given a list of the chief publications connected with tin 
subject, the author proceeds to the considciation of 
vanous colouring-matters found in plants If 1 lnd 
written this review immediately after the work was pub 
lished, I should have expressed myagieement with the 
greater part of the authors conclusions, foi they arc 
those to which a most careful experimenter would be led 
by employing the methods gcneially known at that tunc , 
but during the last year I have devoted myself ixclu 
sivcly to tilts particular subject and have been led to employ 
almost entnely new methods of investigation, and the result 
is that I must now point out a number of partirulais 111 
which I think the author's conclusions are not altogcthei 
correct These new methods consist chiefly 111 the more 
or less peifect separation of the different substances by 
means of bisulphide of carbon, alcohol, and water, used 
in varying proportions, and in a somewhat pcculiai 
manner ; in the employment of what I have named photo- 
ihunual analysis, or the use of light as a reagent, so as 
to destroy some constituents, and leave others, which per¬ 
haps could not be separated by chemical methods , and 
in studying and computing together all classes of plants, 
especially the lower cry ptogamia, when growing m vinous 
conditions , and not onlv m examining them qualitatively 
but also in determining the relative amount of the different 
colouring-matters by a method of comparative quantita¬ 
tive analysis I will not now enter into detail, but lefei 
to a paper recently communicated to the Royal .Society, 
on comparative vegetable chromatology, in which I have 
given a complete general description of the methods I 
have used, of the facts I have observed, and of the con¬ 
clusions drawn from them, which have a very direct bear¬ 
ing on some of the most important questions in biology, 
and enable us to examine them from a new point of 
view, 

, One great value of the author’s work consists m its 
giving a very complete account of the researches of pre¬ 
vious investigators, which I have myself found extremely 
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useful, since so much that has been written vs difficult of 
access. At the same time, since the methods employed 
were often altogether unsuitable, and most of the experi¬ 
ments are now known to have been made with mixtures, 
many of the results are of very little more than historical 
interest. The work also contains three excellent litho¬ 
graphed plates of the spectra of the vanous colouring- 
mattcis in a natuial or altered condition The whole 
subject is treated in an admirable manner, and l trust 
that no one will think that I wish in any way to detract 
fiom the author's merit in taking this opportunity to 
illustrate the application of the methods which I think 
should be employed m such researches 

The coloured solutions obtained from leaves are very 
complicated mixtures. It is not at all unusual for them 
to contain as many as ten diffeient coloured substances. 
The progress of our knowledge has to a great extent 
depended upon the application of improved methods, 
which have made it possible to distinguish the vanous 
constituents of these mixtures The author has himself 
pointed this out, and shown that what was at one time 
called chlorophyll, and looked upon as a single substance, 
consists of a mixture of a blucr-gieen substance with a 
yellow substance This kind of analysis had however 
previously been considerably extended In a very short 
paper,* containing no deset iption of the methods of ex¬ 
periment, or of the separate colouung-matters, Stokes 
said that his researches had led him to conclude that the 
chlorophyll of land plants is a mixture of four sub¬ 
stances, two green and two yellow, anil in my late paper 
I have shown that by the newer and impiovcd methods 
it is easy to piove that there arc not only these two green 
subs'ances, one a blue green and the other a yellow- 
green, having perfectly distinct and characteristic piopcr- 
tics, though confounded togethei by nearly all other 
i xpcnnicnters, but also tout 01 even five perfectly distinct 
yellow substances These vanous colouung-matters I 
have named bhn dilo)ophyll, \1llon1 ihloiopltyll, o/anqe 
xanthophyll, x ant hopin'ft, y,llo:a xanthophyll, orange 
luhno xanthine, and luhno \ mthnu They aie all in¬ 
soluble in water, and soluble in bisulphide of carbon, and 
besides one 01 two products of decomposition, they must 
all have been present in what has sometimes been called 
chlorophyll, and looked upon as a single compound. 
Now, almost the only points in wliuh I feel compelled to 
differ from the author an those cases m which the new 
methods of examination piove that what he regarded as 
a single colouring nutter is in reality a mixture* of two or 
even more, which can be separated, and do occur sepa¬ 
rately in particular plants Thus, for example, m Plate II. 
I* ig 1, he gives a drawing of the spei trum of the blue- 
green colouring matter of Ihntzia uaha, showing six 
absorption-bands Now, I feel persuaded that this 
colouring-matter must have been a mixture of three 
different substances, vi/ my blue chloiophyll, my yellow 
chlorophyll, and the pioduct of the action of acids on 
blue chlorophyll 'I he binds numbered 1, 2, j, and 6 
arc mainly due to blue* chlorophyll Pait of No 1 and 
No. s are due to yellow chlorophyll, and the band No 4 
clearly indicates the presence of a small quantity of the 
product of the action of acids on blue chlorophyll This 
is almost always present when the preparation is made 
in the manner adopted by the author, but by neutralising 
the acid of the juice by caibonatc of ammonia, or still 
better by employing a plant that has an almost perfectly 
neutral juice, chlorophyll may be obtained which gives a 
spectrum almost absolutely fiee from any such band 
la the spectrum shown by Plate 111 . Fig 1 of the blue- 
green colouring-matter of an OsitHaleua, the binds of 
yellow chloiophyll are absent, for it does not exist in such 
At per, but the broad band shown at about 500 of the 
authoi’S scale, not seen in the spectiumof the chlorophyll 
of Deutsia, must have been mainly due to orange xantho- 

* Proceeding of ihe Roynl Soucly, 18(14, xm p Mr. 
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phyll, which occurs in considerable quantity in Otctlla- 
torta , but is relatively almost absent m green leaves, and 
would not be separated by the method employed by the 
author m miking the preparation Comparatively pure 
blue chlorophyll, prepired from olivet/?* by the method 
described in my late paper, gives a spectrum free from 
absorption over the whole of the green and a considerable 
part of the adjoining blue. The close resemblance, and 
yet decided difference, between the spectra of the blue- 
green colouring matter obtained from the two above- 
named sources, did not escape the author’s notice, but 
the methods employed were inadequate to prove that 
both contained the same principal blue-green substance, 
mixed in one case with one, and in the other case with 
another colouring matter I may here say that the rela¬ 
tive amount of blue and yellow chlorophyll differs very 
much in different classes of plants, and even in the same 
plant, when in different conditions, and the study of this 
variation leads to results of great interest in connection 
with vegetable physiology , since, amongst other things, 
it proves that leaves normally very yellow are quite unlike 
those that have turned yellow m autumn, but analogous 
to those which are abnormally yellow owing to absence 
of light, as though the deficiency of chlorophyll were m 
both cases due to weak constructive energy; and the 
comparative absence of yellow chlorophyll m such abnor¬ 
mally weak plants, belonging to the highest classes, causes 
their colouring to approximate much more closely to that 
of those of much lowei organisation. 

I must say that I object to the term chlorophyll being 
applied, as by the author, to a mixture of the various 
yellow substances belonging to the xanthopbyll group, 
with one or both of the above named green substances, 
The green colour of leaves is due to them, and they are 
both a'tually green, one a blue green and the oitiei a 
yellow-green, so that the terms blue chlorophyll and yel¬ 
low chlorophyll appear to me very appropriate It would 
be better and extremely convenient to adopt some such 
word as endoih/omt\ to express any mixture of coloured 
substances contained in the cells of plants, which has no 
reference to any particular tint of colour. 

The very materially different position of the chief ab- 
sorption-band of chlorophyll when in the leaves of plants 
and when in solution has been noticed by the author, and 
likewise the difference in its position when the chlorophyll 
is dissolved in different liquids He attributes this en¬ 
tirely to the difference in the density of the liquid, and con¬ 
cludes that in the leaves^he chlorophyll may be combined 
with or dissolved in some dense substance The difference 
m the position of the bands of chlorophyll is vei y small com¬ 
pared with ihe difference seen in the case of some other 
colouring-matters, and by carefully studying the question 
1 have come to the conclu-ion that the position of the 
bands does not vary directly with the density of the sol¬ 
vent, or with any other general property, but is so inde¬ 
pendent that it is desirable to look upon it as a special 
property, and to call it the absoiption-band-iaising power 
The extent to which the bands are raised varies much 
according to the substance ; but, as an apparent rule, if 
the position is aliercd, they lie nearer to the blue end 
when the substance is dissolved than when in a free state 
In accordance with this view of the subject, it appears as 
though in the living plants chlorophyll and various other 
colouring-matters exist in a fiee state, not combined with 
or dissolved m any wax, fat, or oil, with which, however, 
they often combine when the plant is boiled in water, and 
with which they are combined when a solution is evapo¬ 
rated to dryness, so that the spectrum of such a dned-tip 
material may, and often does, differ most materially from 
that of the endochrome in the living plants As an illustra¬ 
tion of the opposite case, I may refer to the spectra of yellow 
flowers, which often show that the endochrome is combined 
with, or dissolved in, a fat or oil. When not thus combined, 
the spectra are so different that the colounng-mattcr 


might be, and sometimes has been, looked upon as dis¬ 
tinct, before the true cause of the difference was known. 
The microscope alone could not decide this question, 
since visible granules might not be the free colouring- 
matter, and, on the contrary, it might be iree, and the 
particles too small to be separately visible 

. If C. Sorby 

{To be continued .) 

RECENT RESEARCHES ON THE PHYSIO¬ 
LOGICAL ACTION OF LIGHT 

T HE arrangements by which the mind is brought into 
relation with the outer world aie—(i) a terminal 
organ, such as the retina, or the intricate structures of the 
internal ear, or the touch corpuscles of Wagner, for the 
reception of impressions from without, (2) a nei/e, 
endowed with a special sensthility peculiar to the sense 
for the conveyance of influences from the terminal organ 
to the brain , and (3) a sensorium or brain in which, on 
receiving these influences, changes occur which give rise 
to the phenomena of consciousness 

Nerves act, therefore, as conductors from the terminal 
organs to the brain. These terminal organs are specially 
fitted for the reception of specthc stimuli, such as the 
vibrations of the ether, which, when received by the 
retina induce a change which is transmitted to the 
brain, and gives rise to the sensation of light, or the con¬ 
densations and rarefactions of tne air which cause sound. 
Hut though specially fitted for these stimuli, the terminal 
oigans miy be affected in other ways F01 ex ample, 
mechanical pressure on the retina produces a sensation of 
light, and many diseases affecting the auditory appira- 
tus by compiession, cause agonising sensations of sound 
The nerves m connection with the sense organs are 
termed nerves of special sense, because they are supposed 
only to convey influences winch are derived from the 
special terminal organs with which they are connected 
These netves arc, however, themselves not affected only 
by the special stimulus which affects their respective ter¬ 
minal organ As is well known, the optic nerve is not 
affected by light—a fact easily demonstrated by Marriot’s 
experiment showing that the retina at the entrance of the 
opuc nerve is insensible to light 

The nature of the specific change produced on the ter¬ 
minal organs by the action of external stimuli has not 
hitherto been experimentally examined. Let us take the 
case of the eye Numerous hypotheses have been ad¬ 
vanced The action of light on the retina has been con¬ 
jectured to be a mere communication of vibrations, an 
intermittent motion of portions of the optic nerve, an 
electrical effect, a heating effect, or a photographic effect 
like that produced by light on a sensitive surface, but up 
to this time ihere has been no experimental evidence in 
support of either of these views. 

Hie result of investigations made by Mr Dewar and 
Dr. McKendrick, of Edinburgh, communicated to the 
Royal Society of Edinburgh, has been to show that the 
specific effect of light on the retina and optic nerve is a 
change in the electro-motive force of these organs They 
have been able to demonstrate this by the following 
arrangements —The eye of a frog rapidly killed by 
pithing is dissected out of the orbit, so as to leave the 
sclerotic entirely free from muscle, and a portion of optic 
nerve intact This preparation is placed on the cushions 
of the well-known arrangement of Du tiots-Raymond for 
collecting electric currents from animal structures, con- 
sisting of two nnc tioughs, carefully amalgamated on the 
inner surface, and containing pads of Swedish filter-paper 
moistened with a solution of pure neutral sulphate of 
zinc. To protect the eye from the irritating action 
of the sulphate of zinc, thin films of sculptors’ 
clay, mixed with a weak solution of chloride of 
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•odium, each worked out to a point, are placed on the 
pads of filter paper. From each of the troughs a wue 
passes to a key so as to enable the experimenter to stop 
the current at pleasuie, and from thence the current 
passes to the galvanometer. They then lay the eye on a 
glass support between the cushions, and carefully adjust 
the clay-points so that the one touches the cornea and 
the other the transverse section of the optic nerve, or the 
one may touch the surface of the nerve and the other its 
transverse section On opening the key, a deflection of 
the galvanometer needle is at once obtained to the extent 
of about 60o° of the galvanometer scale, placed at a 
distance from the mirror of the galvanometer of about 
26 inches. This deflection is a measure of the natural 
electro-motive force of the eye. The troughs are now 
covered over with an apparatus consisting of a double 
shell made of glass, and containing between the walls one 
inch of water so as to absorb all heat rays, and lastly 1 
wooden box is placed over the whole, having a dravv- 
shutter so as to enable the experimentei to admit light at 
pleasure. A gas flame is placed before the shutter The 
arrangement is now complete. Aftei obseiving that the 
deflection indicating the electro-motive foicc in the daik 
is constant, the shutter is now withdiawn so as to admit 
light At that instant, that is, on the impact of light, 1 
change is perceived in the electro-motive foice Theic is 
at first an increase, then a diminution, and on the re¬ 
moval of light theie is another increase of the electro 
motive force Occasionally, m consequence of the dying 
of the nenc, there is only a slight increase, then a dimi¬ 
nution, but the rise on the removal of light is ahvay, 
constant. The amount of change in the electro-motive 
force by the action of light is about 3 per cent of 
the total. There has been no difficulty in demonstrating 
the effect in the eyes of the following amnnls, aftti 
removal from the body Reptihs , Snake, Amphibia, 
Frog, Toad, Newt, Fishes , Gold Fish, Stu hlebxck, Rock- 
lmg, Crustaiea , Crab, Swimming Crab, Spider Cial>, 
Lobster, Hermit Crab The greatest effec t w 15 observed 
in the case of the lobster, in the eye of which Messrs 
Dewar and McKendnck found a modification in the elec 
tro-motive force by the action of light to the extent of about 
ten per cent With the eyes of birds and mammals they 
had great difficulty It is well known that in these ani¬ 
mals the great souice of nervous powci is an abundant 
supply of healthy blood Without this, nervous action is 
soon arrested This law, of coin se, holds good for the retin 1 
and optic nerve When, therefore, they removed the eye¬ 
ball with nerve attached, from the orbit of a cat or rabbit 
recently killed, and placed it in connection with the clay 
points, they found a large deflection which quickly 
diminished, but all sensitiveness to light disappeared 
within one or two minutes after the eye had been re¬ 
moved from the animal This fact of itself shows that 
what has been observed is a change depending on the 
vital sensibility of the parts. It was therefore necessary 
to perform the experiment on the living animal undci 
chloroform By so fixing the head that it could not move, 
and by removing the outer wall of the orbit so as to 
permit the clay points to be applied to the cornea and 
nerve, the same results have "been obtained m the case 
of the cat, rabbit, pigeon, and owl 

Without going into minute detail, which the space 
allowed for this short article will not admit or, the results 
of this inquiry have been as follows •— 

I That the specific effect of light on the eye is to 
change the electro-motive force of the retina and optic 
nerve. 

2. That this last applies to both the simple and to the 
compound eye. 

3. That the change is not at all proportional to the 
amount of light m lights of different intensities, but to 
the logarithm of the quotient, thus agreeing with the 
psycho-physical law of Fechner. 


4. That those rays, such as the yellow, which appear to 
our consciousness to be the most luminous, affect the 
electro-motive force most, and that those, such as the 
violet, which are least luminous, affect it least 

5. That this change is essentially dependent on the 
retina, because if this structure is removed, while the 
other structure of the eye lives, though there is still an 
electro-motive force, there is no sensitiveness to light. 

6. That this change may be followed into the optic 
lobes. 

7 That the so-called psycho-physical lawofFechnerdocs 
not depend on consciousness or perception m the brain, 
but is really dependent on the anatomical structure and 
physiological properties of the terminal organ itself, inas¬ 
much as the same results as to the effect of light are 
obtained by the action of the letina and nerve without 
the presence of brain 

The method of investigation pursued by Messrs. 
McKendnck and Dewar is applicable to the other 
senses, and opens up a new field of physiological research 
Ihc specific action of sound, of the contact of substances 
with the terminal organs of taste, and of smell, may all 
be examined in the same mannei , and we are in hopes 
of soon seeing lesults from such investigations. 


ON THE FERTILISATION OF FLOWERS BY 

INSECTS ANO ON THE RECIPROCAL 

ADAPTATIONS OF BOTH 
11 

I/i what manner the hn't - and hninb/t-bm obtain the 
honey of the flowtrs 

T N the last number the use the bee makes of its complex 
•*- sucking michmery, when emptying the deepest 
honey-tubes or spuix accessible to it, u is stated 111 de¬ 
tail , wc have now to show the different movements and 
positions the separate puts of the mouth undergo, when 
the bee is obtaining honey less deeply placed, or when it 
is about to collect the pollen of flowers, or when it folds 
together the whole sucking apparatus into the cavity of 
the head in order to employ its jaws 01 to rest 

(2) In order to obtain the honey out of tubes 01 spurs of 
less depth the bee need not turn the cardincs forward, 
these remain at rest m thi ir backward position, the 
tongue remains consequently embraced by the in ixill.e 
and labial palpi, and only the base of the tongue is alter¬ 
nately protruded and withdrawn, by which motion the 
terminal whorls of hairs are alternately immersed into 
the honey and withdiawn into the sucking-pipe 

(3) While the bee, in order to suck honey, flies 
horn flowei to flower, it cat lies its sucking apparatus 
stretched forward so as to be able to put it dirci tly into 
the opening of the honey-tube, but its tongue is perfectly 
enclosed between the labial palpi and the maxilla', the 
delicate whorls of hairs are protected by that from any 
injury they might recetve ; when introduced into the 
flowers, and the terminal joints of the labial palpi are not 
prevented from serving as fee!6rs Consequently during 
the flying from flower to flower the base ot the tongue is 
folded into the extremity of the tubular mentum, the 
cardines are turned backwards, whilst the lora can be 
directed downwards (Fig. 4), forwards (Fig. 2) or back¬ 
wards, in proportion as the bee is about to obtain the 
honey from shorter or longer tubes. 

(4) The parts of the mouth must be held in the very 
same position when the bee w ishes to pierce tender cellular 
textures by means of the tips of its maxill.u It executes 
this sort of process, sometimes m order to obtain the fluids 
of juicy flowers which do not secrete nectar, as for 
instance Hyaanthus otuntalis , Otihis mascula, mono 
and lattfolta , sometimes in order to break open honey- 
tubes which are too deep to be emptied by the bee m the 
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regular way. Thus, for instance, Bombus tcrrttirts,i 
having of all our humble-bees the shortest tongue, forcibly 
opens the honey-tubes of Aquilegta, Tnfoltum pratense, 
Pedicularts sylvattca, and many other flowers ; sometimes 
by piercing the corolla by the tips of its maxilla;, some¬ 
times by biting thiough the corolla by means of its jaws^ 
and then steals the honey bv guiding its proboscis into 
the honey tube through the self made opening. 

(5) When collecting the pollen of flowers the hive- and 
humble bees moisten, as is well known, the pollen with 
honey before stripping it off with the brushes of their feet 
from the anthers and amassing it on the outside of the pos¬ 
terior tibiae During this process the maxillae and the 
labium are commonly bent beneath the breast, as in 


obtained by their sucking-organs stretched forward 5 hence 
it follows that hive-bees, humble-bees, and all the bees 
which are in the habit of moistening the pollen before 
collecting it, can never suck honey and collect pollen at 
the same time, but are obliged to perform alternately these 
two actions after having commenced with sucking honey, of 
which they are in need for moistening the pollen to be 
collected, whereas all the bees which collect the pollen 
without moistening it, as, for instance, the Andrena, 
Osmia, and Megachile, are often observed sucking honey 
and collecting pollen at the same time. 

(6) When the bee is about to employ its jaws, or when 
it wishes to rest, it rests the whole sucking apparatus 
in the hollow m the undcr-side of the head, by 



inaction, almost as shown in Figs 5 and 6, the jaws are 
opened, the labruin is raised, the opening of the mouth is 
brought near the pollen to be collected, and a drop of 
honey is spit out upon this pollen , often also the bee 
before moistening the pollen with honey frees it while 
still enclosed in the anthers by chewing the anthers with 
its jaws 

In quite a different manner I saw the hive-bee proceed 
when collecting the Joose, dry pollen of Plantago luncto- 
lata, so easily shaken out. By vehement movements of 
its wings the bee maintains itself, steadily humming, at 
the same place in the air, close before the anthers, 
the pollen which it is about to collect, in this posi¬ 
tion it has its sucking-apparatus stretched forward, but 
the tongue quite enclosed between the lamina; and labial 
palpi, and spits out of the sucking-pipe formed by these 
parts a drop of honey upon the anthers Then it grasps 
very hastily, with the brushes of its anterior legs, amongst 



the anthers, and strips off the moistened pollen from them, 
while the diy pollen of the neighbouring anthers also 
shaken out, is disseminated, forming alittle cloud of dust. 
Consequently, also m this case the bee carries the base 
of its longue folded into the mentum, and the cardmes 
turned backward, precisely in the same manner as when 
flying from flower to flower, or when piercing honey-tubes 
by the tips of the laminae 

Plantago lanccolnta and other plants with equally loose, 
dry pollen, scattered by the wind, arc honeyless , on the 
other hand the pollen of all honey-flowers is collected by 
the hive- and humble-bees when holding their sucking 
organs retracted, whilst the honey of these flowers is 



effecting all the four foldings above described, and bends 
beneath the breast those parts which do not find any room 
m this excavation, viz, the tongue, and the labial palpi and 
laminae enclosing it, as shown in Figs 5 and 6 

Everyone who has observed in nature the activity of the 
hive- and humble-bees will be surprised by the ease with 
which the numerous movements just described are effected 
by them. Nevertheless, when sucking honey out of tubes 
or spurs, they experience a sensible loss ol time by so 
repeatedly protruding and retracting the tongue This 
loss of ttmc seems to be avoided by a very singular con¬ 
trivance lately discovered in some Brazilian bees by my 
brother, Fritz Muller In these bees all the rings of the 
terminal portion of the tongue, from the tip to the sheath, 
formed by the labial palpi and lamina;, are provided, as 
shown in Fig 7, with whorls of narrow-stalked, broad 
scales instead of hairs, and these scales, lying closely upon 
one another, form together a tube around the prominent 



Fn. 8 —Gradations between luir* and scales. 


portion of the tongue which probably enables the bee to 
suck the honey out of the longest flower-tubes accessible 
to it without needing to retract the tongue. 

The first scale-bearing rings within the sheath of the 
tongue, offering numerous gradations by which hairs and 
scales graduate into each other, as shown in Fig. 8, indi¬ 
cate precisely the degrees of variability by which natural 
selection arrived at the broad narrow-stalked scales 
clothing the prominent portion of the tongue. 

Hermann Miller 
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ON THE ORIGIN AND METAMORPHOSES OF 
INSECTS* 

VIII. 

■pOR the next descending stage we must, I think, look 
among the Infusoria, through some such genus as 
ChretOnotus or Ichthydium. Other forms of the Rota¬ 
toria, such for instance as Rattulus, and still more the 
very remarkable form discovered last year by Mr. Hud¬ 
son^ and described under the name of Pedalwn 
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seem to lead to the Crustacea through the Nauplius form. 
Dr. Cobbold tells me that he regards the Gordn as the 
lowest of the Scolecida; Mr. E. Ray Lankester considers 
some of the Turbellaria, such genera for instance as 
Mesostomum, Vortex, &c., to be the lowest of existing 
worms ; that is to say, if we exclude the parasitic groups. 
Haeckel X also regards the Turbellaria as forming the 
nearest approach to the Infusoria The true worms 
seem, however, to constitute a separate branch of the 
animal kingdom. 

We may take the genus Prorhynchus,§ for instance, as 
* Continued Irom p. 167 , 

t * On » New Rotifer J Monthly Microscopical Journal, Sept 1871 
t General* Merph«lo*ie V ti, u lent 
- » 9 *U«nb»ur. Grand, d Yergleidh Anat p aio See alto Beitrage 
Hg • 


a r illustration of such a low type (Fig 59), which consists 
I of a hollow cylindrical body 1J to 1" ’ long, containing a 
straight simple tube, the digestive organ. 

But however simple such creatures as these may be. there 
are others which are far less complex, far less differen¬ 
tiated ; which therefore on Mr. Darwin’s principles may 
be considered still more closely to represent the primeval 
ancestor from which these more highly developed types 
have been derived, and which, in spite of tneir great 
antiquity, in spite of, or perhaps in consequence of their 
simplicity, still maintain themselves almost unaltered 
Thustheform which Haeckel has described* underthc 
name of Protamceba pnnutiva , PI J, Fig 1—5, con¬ 
sists of an entirely homogeneous and structureless 
substance, which continually alters its form , putting out, 
and drawing in again, more or less elongated processes, 
and creeping about like a true Amoeba, from which, how¬ 
ever, Protamceba differs in the absence of a nucleus It 
seems impossible to imagine anything simpler , indeed, as 
described, it appears to be an illustration of properties 
without structure. It takes into itself any suitable particle 
with which it comes in contact, absorbs that which is 
nutritious, and rejects the rest From time to time a 
constriction appears at the centre (PI 5, Fig 2), the form 
approximates more and more to that of an hour-glass 
(PI J, Fig. 3), and at length the two halves separate, and 
each commences an independent existence (PI 5, Fig. j). 

In the true Amuibas, on the contrary, we find a 
differentiation between the exterior and the interior the 
body being more or less distinctly divisible into an outer 
layer and an inner parenchym In the Antcebas, as in 
Protamceba, multiplication takes place by self-division, 
and nothing corresponding to sexual reproduction has 
jet been discovered. 

Somewhat more advanced, but yet of great simpli¬ 
city, is thcP/olomyxa amantuv a, discovered by Haeckel t 
on dead shells of Spirilla, where it appears as a minute 
N A orange speck, which shows well against the clear white 
cU of the Spirula Examined with a micro-cope the 
y! i speck is seen to be a spherical mass of orange-coloured, 
homogeneous, albuminous, matter, surrounded by a deli¬ 
cate, structureless, membrane (PI 5, Fig 8) It is obvious 
from this description that these bodies closely resemble 
eggs, for which indeed Haeckel at first mistook them. 
Gradually however the yellow sphere broke itself up into 
smaller spherules (PI. 5, h lg 9), after which the containing 
membrane burst, and the separate spherules, losing 
their globular form, crept out as small Amoeba: (PI. 5, 
Fig 6), or amoeboid bodies. These little bodies moved 
about, assimilated the minute particles of organic matter, 
v -v,i If with which they came in contact, and gradually increased 
1,1 s,ze (PI- 5 j Fig 7) with more or less rapidity according 
/- y' to the amount of nourishment they were able to obtain 

\ q l They threw out arms in various directions, and if 
'-A' divided each section maintained its individual existence. 

"Ai*v After a while their movements ceased, they contracted 
into a ball, and again secreted round themselves a clear 
Haeckei ( structureless envelope. 

This completes their life-history as observed by 
Hacckcl, who found it easy to retain them in his glasses 
in perfect health, and who watched them closely It also 
coincides very closely with that of the Greganna:, another 
group of singularly egg-like organisms. 

As another illustration I may take the Map-osphtria 
planula , discovered by Haeckel on the coast of Norway. 

In one stage of its existence (PL 5, Fig. 10) it is a 
minute mass of gelatinous matter, which continually alters 
its form, moves about, feeds, and in fact behaves altogether 
like the Amoeba just described It does not however 
remain always in this condition After a while it contracts 
into a spherical form (PI 5, Fig n), and secretes round 
itself a structureless envelope, which, with the nucleus, 
gives it a very close resemblance to a minute egg. 


* Monocrapbie her Uonere 
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Gradually the nucleus divides itself, and the protoplasm 
also separates into two spherules (PI 5, Fig 12); these 
two subdivide into four (PI 5, Fig. [ 3 )> an d so on (***• Si 
Fig 14), until at length thirty-two are present, compressed 
into a more or less polygonal form (PI. 5, Fig 15). Here 
this process ends. The separate spherules now begin to 
lose their smooth outline, to throw out processes, and 
to show amoeboid movements like those of the crea¬ 
tures just described The processes or pseudopods grow 
gradually longer, thinner, and more pointed. Their move¬ 




ments become more active, until at length they take the 
form of cilia; The spherical Magosphocra, the upper sur¬ 
face of which has thus become covered with cilia;, now 
begins to rotate within the cyst or envelope, which at 
length gives way and sets frte the contained sphere, which 
then swims about freely in the water (Pi j, Fig 16), thus 
closely resembling faynura, or one of the Volvocmese. 
After swimming about in this condition for a certain time 
the sphere bieaks up into the separate cells of which it is 
composed (PI. 5, Fig. 17). As long as the individual cells 


had remained together they had undergone no changes of 
form, but they now show considerable contractility, and 
I gradually alter their form, until they become undistinguish- 
able from true Amoebic (PI 5, Fig 18) Finally, according 
to Haeckel, these amoeboid bodies, after living for a certain 
time in this condition, return to a state of rest, again con¬ 
tract into a spherical form, and secrete round themselves 
a structureless envelope. 

It may be said, and said truly, that the difference 
j between such beings as these and the Campodea, 

[ or 'lardigrade, is immense But if it be considered 
incredible that even during the long lapse of geo¬ 
logical time such great changes should have taken place 
I as arc implied in the belief that there is any genetic con¬ 
nection between insects and these lower groups, let us 
[ consider what happens under our eyes in the develop- 
1 ment of each one of these little cieatures, in the pro¬ 
verbially short space of their individual life. 

I will take for instance the first stages, and for the sake 
of brevity only the first stages, of the life history of a 
Tardigrade * As shown in Fig t>o, the egg is at first 
a lound body, with a clear central cell—the germinal 
j vesicle, it increases in sue, and aftei a while the yolk 
and the germinal vesicle divide into two (Fig. 61), then 
again into four (Fig 62), and so on, just as we have seen 
to be the case in Magosphocio. From the minute cells 
("Fig 63) arising through this process of yolk-segmenta- 
tion, the body of the Tardigrade is then limit up. 

It is true that among the Insecta generally, normal 
yolk-segmcntation does not occur, though the first stages 
of development in Platygaster, as hguied by Ganm 
(ante Figs ), closely lescmble those of the Tardigrada, 

1 hough 1 will not now attempt to point out the full 
bearing of these facts on the study of embi > ology generally, 
yet I cannot resist calling attention to the similarity of 
the development of Magosplucra with the fust stages of 
development of other animals, be cause it appears to me 
to possess a significance, the importance of which it 
would be difficult to ovtr-estimale 

Among the Zoophytes Prof Allman thus describes t 
the process in Laomedea, as representing the Ilydroids 
(PI. 6, Fig 1, repiescnts the young egg) —“ The first step 
obseivahle in the segmentation-process is the cleavage of 
the yolk into two segments (PI 6, f lg 2), immediately 
followed by the cleavage of these into other two, so that 
the vitellus is now composed of four cleavage spheres 
(PI 6, Fig 3)” These spheies again divide (PI 6, Fig. 
4) and subdivide, thus at length forming minute cells, of 
which, as in the pievious cases, the body of the embryo 
is built up 

In PI 6, Figs S 9 lepresent the corresponding stages in 
the development of a small parasitic worm—the Fdaria 
murtilatum- as given by Van Benedcn { T he first pro¬ 
cess is that within the egg, which represents, so to say, 
the encysted condition of Magosphcera, , the yolk di¬ 
vides itself into two balls (PI 6, F ig 6), then into four 
(PI 6, Fig 7), eight, and so on, the rells thus constituted 
finally forming the young worm I have myself observed 
the same stages in the eggs of the very remarkable and 
abnormal Spharularta bomln k 

Among the hchinoderms M. Ueibes thus describes the 
first stages (PL 6, Figs 10—13) ln the development of the 
egg of an h.chinus (Echinus esmlcntus) —“Le jaune, 
commence a se segmenter, d’abord en deux, puis en quatre 
et ainsi de suite, chacune des nouvelles cellules se parta- 
geant 4 son tour en deux ”|| Sars has observed the same 
thing m the staifish.^| 
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In the Rotatoria, as shown by Huxley in Lacmularia* 
and by Williamson m Melicerta,+ the yolk is at first a 
single globular mass, the first changes which take place 
in it being as follows —“The central nucleus becomes 
drawn out and subdivides into two, this division being 
followed by a corresponding segmentation of the yolk 
The same process is repeated again and again, until at 
length the entire yolk is converted into a mass of minute 
cells.” Among the Crustacea the total segmentation of the 
yolk occcurs among the Copepoda, the Rhizocephala, and 
Cirnpedia. Sars has described the same process in one of 
the nudibranchiate molluscal (Tntonia), Muller in Lnto- 
chocha,§ Haeckel in Ascidia, || Lacaze Duthiers in Denta- 
lium.^l Figures 18 to 21, PI 6, are taken from Koren and 
Danielssen’s** memoir on the development of Purpura 
lapillus. 

Figs. 22-24 show the same stages in a fish (Amphioxus) 
as given by Haeckel, and it is unnecessary to point 0 
the great similarity 

Lvstly, figures 25 to 20, PI 6, are given by Dr Allen 
Thomson,ft as illustrating the first stages m the develop¬ 
ment of the vertebrata 

I might have given many other examples, but the above 
are probably sufficient, and show that the processes which 
constitute the lite-lustory of the lowest organised beings, 


very closely resemble the first stages in the development 
Ol more advanced gioups, that, as Allen Thomson has 
truly observed,“ the occurrence ol segmentation ana 
the regularity ol its phenomena are so constant that we 
may regird it as one of the best established series ol facts 
in organic nature ” 

It is true that yolk segmentation is not univeisal in the 
animal kingdom ; that there are great groups in which 
the yolk does not divide in this manner,—perhaps owing to 
some difference in its relation to the gLimtnal vesicle, or 
perhaps because it has become one of these suppressed 
stages in embryologtcal development, many nstanccs of 
which might be given, not only in zoology, but, as I m ly 
state on the authority of Dr Hooker, in botany also. 


But however this may be, it is surely not uninteresting, 
nor without significance, to find that changes which con¬ 
stitute the life-history of the lowest creatures, form the 
initial stages even of the highest. 

Returning to the immediate subject of this work, I 
have pointed out that many beetles and other insects 
are derived from larv.15 closely resembling Campodea, 
that other insects come from larvae more or less like 
Lindia, and it has been shown over and over again that 
m many circumstances the embryo of the more specia'ised 
forms resembles the full-grown representatives of lower 
types. I conclude, therefore, that the Insecta generally 
are descended from ancestors resembling the existing 
genus Catnpodea, and that these again have arisen from 
others belonging to a type repiesented more or less closely 
by the existing genus Lindia 

Of course it may be argued that these facts have not 
really the significance which they seem to me to possess. 
It mai be said that when Divine power created insects, 
they were created with these remarkable developmental 
processes. By such arguments the conclusions of geolo¬ 
gists were long disputed When God made the 1 ocks, 
it was tersely said, he made the fossils in them No one, 
I suppose, would now be found to maintain such a theory, 
and 1 believe the time will come when it will be geneially 
admitted that the structure of the egg, and its develop¬ 
mental changes, teach us as truly the course of organic 


* Tram of the Micro sc Soc of London, i8;i 
t Quarterly Journal of Microsc Science, 1853 
t Wte^mann's Archiv , 1840, p *96 

fUeber die Erzeuguag von Schnecken in Holotlu 
1851 Atm Nat Hist , 185a, v u Muller t Archiv 
II Ann des bci Nat 1833, p 89 
If Ann d«a Set Nat, 1857, pi vi 

** Naturhche, Srhdpfungsgcschichtc.pl x 

♦ t Cyclopaedia of Amtomy and Physiology Art 
tt I'hom^n, l c Artxh, Ovum p ijj 
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development in ancient times, as the contents of rocks 
teach us the past history of the earth its ill 

John Lubtock 


NOTES 

Sir Charles Wheatstone has besn elected a Foreign 
Associate of the French Academy of Sciences in place of the 
late Ilaron Liebig 

Mr Cole’s retirement from public service is now completed, 
and the Treasury have awarded him the full pension usually 
Bunted to officers who have completed fifty years of public 
sirvice Although Mi Cole quits the South Kensington 
Museum, he wilt continue to assist in pi Diluting the diffusion 
01 Science and Art applied to productive industry as the Acting 
Commissioner forthc estate purchased out of the surplus funds 
of the Exhibition of 1851. This estate at present comprehends the 
Ilnitiuiltural Gardens, the buildings of the Annual International 
hvhtluuons, and the Royal Albert Hill Measures are in 
pmgiess for forthwith commencing the National Darning fechool 
for Music A meeting of those interested 111 the Testimonial which 
it is proposed topicsent to Mr Cole, will be hel 1 in Willis's Rooms 
to morrow at 3 o’clock. Those who know best how much Mr. 
Cole has done for the encouragement and advance of Science, 
will, we are sure, be the most ready to tike part in this well- 
deserved testimony to the value of his services to the public 

Ai ter the alarming rumours that have recently found then 
way into the newspapers, it is a greit relief to receive what 
appears to be really authentic news of the safety of Sir Samuel 
and Lady Baker It appears, from the message received by the 
Duly 1 digraph, that they arrived at Khartoum on the 29th of 
June It is stated that the party had been as far south as a 
place called Mostndi, near the chief village of Kamrasi, the 
King of Unyoro, which would be in about i°45' N lit, and 
about 80 milc9 to the cast of the shores of the Albert Nyanza. 
Here Sir Samuel is said to have been attacked by a chief named 
Kihnki, and, on his retreit, by a party of slave hunteis He 
seems to have established another hgypnan station at a place 
called Fatiko, somewheie to the south of Gondokoro. The 
story about the Albert Nyan/a and Lake Tanganyika being one, 
which forms part of the news published by the Daily Te/ttfraph, 
is certainly very startling news, and must at present be received 
with great caution, though the Tilegraph correspondent declares 
he received it direct from the lips of the Emancipator of Central 
Africa himself 

Mr Aoberon Herbert ’s Select Committee on the Wild 
Birds Protection Act has met three times, and examined a good 
many witnesses It would not be fair to take the report, 
published in the Field, of what passed at those meetings as 
strictly correct, but if it be at all true, the doubt, before ex¬ 
pressed in these pages (Naturf, May I, 1873), 1 ° any rca l 

good resulting from the inquiry, can hardly be otherwise than 
justified. The questions put by the chairman indicate, as far as 
we perceive, that he has a very hazy idea of the Searings of the 
whole subject, and no one of the other members appears to have 
sufficient knowledge of any part of it to follow home by cross- 
examination any of the evidence offered in reply By many of 
the witnesses birds are regarded as divsible into two groups— 
the useful and the noxious—a simple classification which will be 
amusing to naturalists Such witnesses also tlnnk that the 
destruction of the latter should be encouiagcd und the foimer 
protected—being quite innocent of the fact that no laws in the 
world will make most “ useful ” birds more numerous than they 
already are. It seems to us that the only way in which an 
inquiry of this kind could be satisfactorily conducted would be 
bj a Royal Camimsoon, 11 w’och the scientific element, so 
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unhappily Inching in'a Parliamentary Committee, should be 
adequately represented The birds which suffer a perfectly 
pieventible persecution to such an extent that their extermination 
may shortly be expected, appeal to be thought hardly worthy of 
the Committee’s consideration, though it was to save them that 
the British Association’s effoits were chiefly directed 

The Highland and Agricultural Society of Scotland have 
taken a praiseworthy step 111 memorialising Government to do 
what is undoubtedly their duty to the countiy, appoint a Com. 
mission of competent scientific men to inquire into tlie causes 
of the cver-recui ring potato disease, a disease which is a national 
calamity. How far advanced is the American Government in 
matters concerning the national welfare is well shown by the 
memorialists, and even Portugal is fai enough ahead of ns to 
appoint a Government Commission to impure into the vine- 

T111 Executive Committee of the Fund for erecting 
a memorial to the late John Stuart Mill have resolved 
that a portion of the hinds raised be devoted to erecting a bronze 
statue of Mr Mill in some public situation in the City of West¬ 
minster, which he 1 foi a time represented in Parliament, the re¬ 
mainder to the foundation of Schoki ships, open to the compe¬ 
tition of candidates of both sexes, in Mental Science and Political 
Economy , subscribers to the fund being invited to say to which 
of these purposes they wish their subscriptions to be devoted 

Till- Council of University College, Eondon, has determined 
to thiow open to women nest session another of its oidtnary 
classes, that of jurisprudence, conducted by l’ror Sheldon Amos 

Wi aieglad to see from a circular which has been suit us, 
and which we would recommend to the attention of all teachers, 
and to all mteicstcd in science-teaching 111 schools, that the 
Charterhouse School of Science has met with signal success 
during the past, its first, session That is an excellent staff of 
scientific lectmers, which we are glad to see is to he increased, the 
training is thorough and practical, anil a laigc and well fitted che- 
mical laboratory, besides other scientific apparatus, is lobe added to 
the School The School is in connection with the l 'uenee and 
Art Department, and we hope that during next session, which 
commences on September 20, the attendance will he as satis- 
factoiy as during the past Attached to the circulai is a form to 
he filled up by intending' students, and accompanying it is a well- 
drawn up time-table The fees aie rem irkably low 

Aa a meeting of the Council of the Royal School of Mines, 
held on Saturday, July 5, the following gentlemen received the 
diploma of Associate of the Royal School of Mines —Mining 
and mctalluigical division—E Jackson, J. A Grillilhs, C Law 
Mining division- - A G. Phillips Metallurgical division—J. W 
Westmoiland, S M Davies, J t Jefferson, II S Bell 
Geological division—(J Smith The following Scholarships 
and Prizes were also awarded —The two Royal Scholarships 
of 15/. each, for first year’s students, to Mr H Carter and Mr 
A. J Meere To second year’s students II Klf the Duke of 
Cornwall's scholarship of 50/. foi two years, to Mr C Lloyd 
Morgan, and the Roy.il Scholarship of 25/ to Mr S. A Hill. 
The Edward 1 orbes' medal and pri/e of hooks, for Natural 
History, to Mr G. Smith. The De la Bcche medal and prize 
of books, for mining, to Mr. Edgar Jackson. 1 he- Murchison 
medal and pure of books, for geology, to Mr C Lloyd 
Morgan. 

Signor Augusto RlGHI, Demonstrator of Physics in the 
University of Bologna, has just published an elaborate memoir 
“On the Composition of Vibratory Motions” (Ttpi Gambatm 
t Parmeggium, Bologna), The memoir is of a high ordei, and 
is worthy the attention of all physicists specially interested in 
acoustics. The subject is mathematically treated, and is illus¬ 
trated by twenty-one admirable plates. 


Mr. W Carruthkrs has just issued his official Report for 
1872, of the Department of Botany in the British Museum. 
The additions to the Ilerbauum during the year are spoken of as 
large and important, rendering more and more pressing the 
necessity of increasing accommodation for the arranged 
Herbaria. The species included under several of the natural 
orders, both in the General and in the British Herbarium, have 
been entirely re-arranged dating the year; and much use has 
been made of the Herbarium by botanists pieparing monographs 
for a number of different publications. Numerous interesting 
additions have also been made to the Stiuctural Series, both in 
the Fruit, the Fossil, and the Geneial Collection 

WKhavL received “ Lecture Extra, No 8” of the Nna York 
Tnbum, containing twelve lectures by Prof Louis Agassiz, on 
various important subjects connected with animal life , besides a 
lectuie on “Vestiges of Antiquity,” by Di. A Le Plongcon, 
“ The Ait of Dyeing,” liy Prof Chandler, a long article on the 
Fossil Man of Mentotfe, and a detailed account of Prof Marsh's 
discoveries m the Rocky Mountains All these lectures and 
aitieles are copiously illustrated and well punted, and the whole 
is a marvellous pennyworth The Tnbum deserves the gieatest 
praise for the important part allotted to science in its pro- 

1\ the just published number of the Journal aj Anatomy and 
rhythdmn there is a valuable papei by Prof Rutherford, of 
King’s College, on the cause of the retardation of the pulse 
which follows closuie of the nostnls m the rabbit, in which he 
shows that this retardation is not the direct efleet of reflex action, 
as previously supposed, hut is one to the arrest of respiration 
which neeessauly attends the blockage in the air passage, for 
the retardation doe's not commence directly the nostnls are 
closed, but is delayed tor about loui seconds, and if the trachea 
is kept open it does not occut at all Ammonia applied to the 
nose produces similar elfeit, because the animal ceases to breathe 
for a Imre, as it closes the nostrils in older to prevent the entrance 
of the nutating fumes Prof. Kutlierfoid iinds that after the 
vagi have been divided, the arrest of respiration does not cause 
the pulse to become slower, which is m favour of the supposition 
that the retardation which noimally occurs is produced by the 
action fit the impute blood on the cardio-mlnbitory centres in 
the medulla oblongata 

'lilt Journal 0/ Botany records the death of two British 
botanists of reputation, Mr James Ward, of Richmond, York¬ 
shire, one of the mos 1, active and experienced botanists of the 
N01 tli of England, and Mi James Irvine, of Chelsea, who wrote 
a “London Flora” in 1838, and was one of the editors of the 
old J'hytolo^tst 

A Flora, of Cheshire is shoitly to appear under the super¬ 
intendence of the lion J L War tea 

Wk have to record the following earthquakes this week — 
Tut Imperial Mc'corologtcul Observatory of Constantinople 
reports that on June 20 there- were several smart shocks of earth¬ 
quake at Bagdad at night, and again on the ,zist at noon A 
strong shock of eaithquuhe was felt at Alpago, Italy on July 3. 
A volcanic eruption, accompanied by dischaigts of hot cinders, 
is stated to have commenced at Farra The waters of the Lake 
Santa Croce, a few miles south-east of Belluno, were boiling. 
Three shocks of earthquake were felt at Buffalo, U S, on 
the morning of July 6, causing the buildings and shipping to 
rock. 

Tin. Synopsis of Laboratory Work in Practical Organic 
Chemistry at the Teachers’ Training Class at South Kensington 
for July, contains seventy practical problems m chemistry, with 
directions for their solution 

A great International Exhibition is to be held at Phila¬ 
delphia in 1876. 
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IN the Weekly Salt Lake Tribune of June 7, a lecture is re¬ 
ported on the Sandwich Islands by Dr. Wmslow, who resided 
there for several years The light in which he represents the 
natives of Hawaii to regard the death of Captain Cook will be 
new to many of oar readers “ The natives were astonished and 
distressed at their own barbarity, and they treated the remains 
of Cook as they did tho*e of their highest chiefs and as if he had | 
been a god They dissected the big bones from his legs and 
arms, as a mark of the highest honour they could confer on their 
own beloved dead They exposed the rest of his remains before 
their great idol in the temple, and sacrificed hogs and dogs to 
his memory and to appease the go is for his and their own sins 
His entrails had been placed carefully in a calabash and left 
aside, in ordei for burning in some subsequent ceremony, when 
a boy (an intelligent old man of some 75 or 80 years in 1845, 
with whom the Doctor had conversed), supposing them to be the 
entrails of a hog, cut off a piece and roasted it on coals and ate 
it. When the officers of the ships, in their subsequent inter¬ 
course with the natives to recover the remains of Captain Cook, 
earned that nothing was left of them but the big bones, which 
were delivered up to them, they fancied his ,flesh had been de¬ 
voured by the savages, and a howl went up from the British 
public and the Christian world that the newly-discovered 
Hawaitans were natives and cannibals Such was not the case 
at first, and has never been the cise Their first experience with 
a Christian people was a bitter one, and the cup for them has 
been bitter from that time to this I'he facts attending Captain 
Cook’s death, and the treatment of his remains, the Doctor re¬ 
ceived from the mouth of an honest old native named Keha, on 
the island of Maui, a cletr-minded man, and one of the heredi¬ 
tary historians of the Kings or Chiefs '1 he natives always re¬ 
gretted Cook’s death " 

The German Arctic Navigation Society of Hamburg 
city has received a telegram from Tromsoe, dated July 6, 
according to which eighteen Norwegians who had passed the 
winter in Spitsbergen, have been found dead by the society’s 
schooner Tromsx, Captain Mxck They have been buried by 
the latter’s direction. 

The latest novelty in literature is a farthing daily 
paper, in the shape of The Penny-a Week County Daily 
Newspaper, a single copy of which may be had for a far¬ 
thing, but which, by a little arrangement, will be supplied to 
any subscriber for a penny a week It is mtendci as ail organ 
for sowing broadcast the principles of the Conscivative party, 
who, if they really have the welfare of theu country at heart, 
ought to make use of this splendid opportunity for elevating the 
classes whom they want to influence, by serving up a daily 
modicum of useful knowledge methodically arranged,—/.«, 
Science 

We have received from A. Ernst his careful paper on the 
Meteorology of the Caracas, based on three years’ observations 
by Sen or Agustm Avclcdo. 

The “ Transactions of the Royal Sociify of Arts and Sciences 
of Mauritius" for 1871, which has just reached us, shows that 
that body is in excellent working order, and is quite alive to the 
interests of Science in that hybrid colony, especially in the de¬ 
partment of Natural History. The curious mixture of French 
and English in the volume is significant of the history of the 
island and the mixed nationality of the colonists The longest, 
and one of the most valuable and interesting papers in the 
volume, is Colonel Pike’s account (in English) of a visit he paid 
to the Seychelle Islands, containing important details on the 
natural history of this remote and little-known group.*, The So¬ 
ciety has been the means of successfully introducing into the 
Mauritius the cultivation of the silkworm, and an association has 


been formed for the manufacture of textile fabrics from native 
plants, especially from the Agave. 

The “ Fourth Annual Report of the State Board of Health 
of Massachusetts,” deserves the attention of all who are inte¬ 
rested in the public welfare so far as sanitary matters arc con¬ 
cerned. Detailed reports on all subjects connected with public 
health are given, and some humiliating and curious revelations 
male as to adulteration of food and drink, which seems to be 
nearly as universal in Massachusetts as in our own enlightened 
and very moral country, as is also ignorance of the 
use and preparation of food Reports such as these show 
how lamentable and wide-spread is ignorance of the science of 
living, and with what a host of adverse influences in the way of 
adulteration, bad drainage, and such like, civilised man is 
surrounded 

We have received Memoirs, by Prof. Asa Gray, of the 
late Mr John Torrey and Mr W S Sulhvant, written for 
the American Academy of Arts and Sciences 

PartI of vol lx of “ The Journal of the Royal Agricultural 
Society of England and Wales," contains many statistics and papers 
of great value connected with the subject of Agriculture. Besides 
a variety of statistics as to grain, Cattle, Sheep, Pigs, Dairy 
Produce, Prices, &c , the Journal contains the following papers • 
On the Characters of Fure and Mixed Linseed-Cakes, by Dr, 
Augustus Voeleker, F Itb , Report of the Judges on the Trials 
of Portable Steam-Engines at Cardiff , Report of Experiments 
on the Growth of Barley foi Twenty Years in succession on the 
same Land, by J B Lawes, F R S , and J II Gilbert, F R S , 
Record of Rainfall at Rotliamsted (parish of Ilarpenden) and 
llirpcnden Village, near St Alban’s, Herts, in 1872 and the 19 
preceding years ,J Report on the Trade in Animals, and its 
Influence on the spread of l'oot-and-Moulh and other Con¬ 
tagious or Infectious Diseases which afiect the Live Stuck of the 
Farm, by II M Jenkins, FGS, Secretary of the Royal 
Agncultural Society, Further Report by„the Judges on the 
Competition for Prizes for Plan* of Labourers’ Cottages in con¬ 
nection with the Cardiff Meeting, 1872, The Potato Disease, 
by William Carruthers, K R S , Consulting Bol mist to the 
Society, On Dodder, by W C irruthers, F R S , Annual 
Report of the Consulting ( hemut for 1S71 , Quarterly Report of 
the Chemical Committee, December, 1872 , Quarterly Report 
of the Principal of the Royal Veterinary College. 

1 he death of Mr J A Goidon, Superintendent of the Crystal 
Palace Gardens, is announced Mr Gordon was m part trained 
under Sir Joseph Paxton, and was well known as a contributor 
to the Gardener's Magazine 

Mr J L. Hadden, C I , super intended the electric light 
arrangements ou the occasion of the late fetes at Constantinople 
for the Sultan’s accession The next morning on awaking he 
found himself quite bltnd The medical men had hopes of his 
restoration to sight 

The additions to the Zoological Society’s Gardens during the 
past week include a Kock-hoppcr Penguin ( Fudyptes e/iryxo 
eoma), from the Falkland Islands, presented by Mr J M Dean, 
a tuberculatel Lizard (Iguana tube) < ulata), from the West 
Indies, presented by Mr J B Spence, a Greater Sulphur- 
crested Cockatoo (Cacaiua gale nt,i),horn Australia, presented by 
Mr R Dean, four black necked Swans (Cyqmts mgneollis) 
hatched in the Garden*, a Beaver (Castor eattadennt), lorn -n 
the Gardens , two crimson-faced Waxbdls (Pyteua me/ba), from 
Africa; a Tawny Eagle ( tquda natvundes), pm chased , a black¬ 
tailed Antelope (Nanohagus mgtuau lotus), an Ariel Toucan 
(PampAastos anel), and a West India Rail (Atamides Cayen - 
nensts), deposited. 
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ON THE GERM THEORY OF PUTREFACTION 
~AND OTHER FERMENTATIVE CHANGES* 

A FTER some introductory remarks referring to the various 
other theories which had hecn entertained on this subject, 
viz., the oxygen theory, the theory of spontaneous generation, 
and that of chemical ferments, the author stated that the re¬ 
searches of Pasteur had long since made him a convert to the 
germ theory, which attributes the alteration experienced by 
exposed organic substances to the development within them of 
minute organisms springing, like larger hung beings, from 
parents like themselves , and that this belief had been since con¬ 
tinually strengthened by the results of the antiseptic system of 
treatment in surgery, which he had founded on that theory as a 
basis. 

But his attention hod been afresh directed to the subject about 
a year and a half ago by a remarkable paper by Dr Burdon- 
Sanderson,+ in which experiments were recorded, leading to the 
conclusion that Bacteria, unlike the spores of fungi, are deprived 
of vitality by mere desiccation at a moderate temperature, so that 
while a drop of water from ordinary sources or the contact of a 
moist surface is sure to lead to Bactenc development and conse¬ 
quent putrefaction in an organic substance susceptible of that 
change, the access of dust from exposure to the atmosphere in¬ 
duces merely the growth of fungi and comparatively insignificant 
chemical alteration. 

If this were true it would be needless to provide an antiseptic 
atmosphere in carrying out the antiseptic system of treatment, 
and all that would be requisite in the performance of a surgical 
operation would be to have the skin of the part about to be 
operated on treated once for all with an efficient antiseptic, 
wlule the hands of the surgeon and his assistant and also the 
instruments were similarly purified , a dressing being afterwards 
used to guard against llie subsequent access of septic material 
Thus the use of the spray might he dispensed with, and no 
one would rejoice more than hunscU in getting rid of that com¬ 
plication 

Such being the practical importance of the conclusion referred 
to, be determined to subject it to a searching experimental 

The material fust employed was urine, not boiled, as 
it had commonly been m previous investigations, but ob¬ 
tained, by a verv simple antiseptic process, pcrtcetly un- 
contaminated m its natural condition, in which U proved 
a far more favourable nidus for the development of or¬ 
ganisms than m the boiled state, as indeed might have been 
anticipated, since it contains unaltered the complicated organic 
substance termed the mucus, whuh has been sometimes regarded 
as a chemical lerment of urine Nevertheless, when a wine-glass, 
together with a small porcelain evaporating dish, to serve as a 
cover, had been heated, like the vessels used by Dr Sanderson, 
far above the boiling-point of water, and allowed to cool (a pro¬ 
cess conveniently designated by the term “healed”), and after¬ 
wards charged with the unboiled urine, and placed under a glass 
shade as an additional protection against dust, it was found that 
the fluid remained free from organic development or puticfactive 
change for months, till at .last it dried up into a saline mass 
On the other hand, if a glass so charged was exposed to the air 
by removing the shade and cover for a while, organisms appeared 
in it of various kinds, and among the rest, in several instances, 
Bacteria. Thus it was shown on the one hand that Bacteria 
might anse fiom atmospheric exposure, and on the other hind 
that a porcelain cover and glass shade afforded ah-olute security 
against the introduction of organisms from without If, there¬ 
fore, the exposure of such a glass for a limited period chanced to 
lead to the introduction of any one organism unmixed «ith others, 
the opportunity was afforded of studying the behawour of that 
organism, either in the same medium for a protracted period or 
in other media m similar glasses, inoculated by means of a heated 
pipette or glass rod. For it was found as a matter of experience 
that exposure for the few seconds or tractions of a second necessary 
for performing the inoculation or withdrawing a little fluid lor ex¬ 
amination did not involve any considerable risk of accidental 
contamination. 

Exrlyinthe investigation it was ascertained that the putre¬ 
faction ot urine might take place without the occurrence of 
Bacteria, tn presence of minute granules in irregular groups, in 
• Abstract of a communication made to the Royal Saciety of Edinburgh, 
Apnl 7, 1R73, by Prof Joseph Lister, V R S 
t See vjth Report of the Medicai Officer of the Privy Council 


such numbers as to make the liquid milky, their organic 
nature being clearly proved by fissiparous generation observed to 
take place in them, though in a different manner from that 
which is seen in Bacteria To this form of organism the name 
“Granuligcra” has been provisionally applied. 

In one of the experiments related, two drops of water from 
the tap having been added to a glass of Pasteur’s solution, the 
result was not in the first instance the general opalescence due 
to Bacteria in a liquid, but a deposit which proved to be a 
minute filamentous fungus producing abundant spores (comdia) 
on its branches These spores after separation often produced 
young plants like their parents , but there were also seen in 
abundance precisely similar spores multiplying by pullulation 
like a 'I orula (to retain the old use of the name as applicable to 
organisms like the yeast plant) * And there were also present 
multitudes of more slender filaments which were seen to bieak 
up into Bacteria, while in several instances these filaments were 
observed springing from spores undistinguishable from those of 
the fungus 

The view that some filamentous fungi may give ongtn to both 
toruloid and Uacteac forms was so 111 afterwards confirmed by 
another experiment + A “ heated ” wine-glass was taken into 
the open air during a drizzling rain, and the cover being lifted, 
some ram-drops were allowed to fall into it, after which un- 
contammated urine was introduced The result was the pro¬ 
duction of a pullulating delicate Torula, totally different 
from the yeast plant , forming a granular deposit on 
the side, of the glass, and an abundant scum, both in the 
urine and also in l’asteur’s solution on repeated inocula¬ 
tions Portions of both liquids containing this organism having 
been set aside under circumstances pci muting only very glow 
evaporation, they were examined again eight monl hs laler, when 
a dehette fi amentous fungus was lound 111 both, beating comdia 
resembling the cells of tne Toruli, while similar spores were 
seen multiplying by pullulation, and some of the buds were in a 
slender form un ustinguishable in character from the Bacteria 
which in the ca,e of the urine were observed swimming m the 
liquid 

An organism which in the first instance was observed for 
weeks together growing as a mere Torula having thus, as it 
appeared, developed tn’o a filamentous fungus, after remaining 
fur months in the same sohm #11, hopes were excited that a 
cornsponding observation might lie made with legmd to the 
I yeast-plant, and this led to a uiieful examination ol a low white 
mould, referable to the genus Oidium, which was observed in a 
glass ol Pasteur’s solution to which yeast had been added several 
weeks previously. 1 lie hope was disappointed, but some inter¬ 
esting futs were elicited for the fungus w is found to vary 
rem irkably according to the quality of the medium in which it 
grew, having sometimes the aspen' of an Oidium with Irticn- 
fying filaments, sometimes a purely filamentuus structure, some¬ 
times a loosely-jointed grow h proutiung abundant oval spores 
destitute of nuclei, amt often pullulating like a lorula, and 
lastly a purely toruloid form of an entirely different aspect, com¬ 
posed of spherical nucleated cells, occurring in unne, and 
operating as a powerful putrefactive leimcnt upon that fluid Yet 
totally dissimilar as the difleient forms of this fungus might ap- 
pear, their identity was demonstrated by Dbseiving with the 
mtcrostope the actual growth of one from another when trans¬ 
ferred to a new medium on a slide of thick glass excavated round 
a central island, so as to provide a sufficient supply of oxygen 
to last the growing fungus for a long period. '1 he sice and its 
thin covering glass were healed between metallic plates to diffuse 
the heat and prevent cracking of the glass, so arranged as to 
guard against the enhance of dust during cooling, and all instru¬ 
ments, such as forceps and needles, employed in the subsequent 
manipulations, were “heated ” before being used, the thin covering 
glass bung luted down with melted paraffin applied with a hot steel 
pen “ Glass gardens ” of this construction stocked with various 
organisms in various media proved extremely useful means of 
investigation. Samples of the organism introduced were sketched 
with camera lucida immediately after introduction, and their 
subsequent development observed with perfect precision In 
this way, in the ease of the Oidium, spherical nucleated cells of 

* The toruloid pullulation of spores of some minute filamentous fungi had 
been previously observed by^Oe^Uary Set “ Morphologic uud Phyaiologii 

t d'lua view has been expressed by various other authors, but has been 
hitherto incapable of demonstration in consequence of the uncertainty 
whether things which seein to grow from one organism may not be merely 
the result of the accidental presence of others. 
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the toruloid form of the organism were observed to sprout into 
beautiful filamentous fungi, and these agun, as the find b»came 
■vitiated by the growing fungus, were found to reproduce as 
comma the spherical toruloid cells. 

Among other media inoculated with this Oidium was a solution 
of albumen obtained by treating a fresh-laid egg with a solution I 
of carbolic acid, to destroy any organisms adhering to the shell, 
and then breaking it with carhohsed fingers into a '' heated” 
vessel containing water that had been boded and allowed to cool 
protected from dust, the solution being afterwards cleared by 
passing it through a boiled filter in a “heated” funnel with 
“ heated ” cover. This fluid had remained during the half-year 
which had since elapsed, free from putrefaction or any other 
change, except where organisms had been introduced, although 
the air had free access to It , * a fict which indicates pretty 
clearly that the putrefaction of eggs, which has been regarded as 
a stumbling block in the way of the germ theory, must somehow 
or other lie brought about by the penetration ol ferments through 
the shell and membrane This, indeed, becomes intelligible 
though if we admit that Bacteria may be formed from fungi, and 
remember how the filaments ofsome parasitic fungi perforate the 
epidermis of leaves + In a glass of this albuminous fluid the 
Oidium grew very slowly and feebly, but lU development was 
accompanied by a remarkable alteration in the liquid, which, in 
the course o f six weeks, changed from the colourless purity of 
spring water to the dark brown, almost black, appearance of 
porter Yet the dark brown liquid remained perfectly free from 
sme I, proving, wlut the author hut tong suspected as the result 
of experience in antiseptic surgerv, that an at luminous fluid 
may undergo fermenta'ion with 0 lourless products 

Anoiher experiment given in full detail was performed with milk 
upon the same principle as those with urine an 1 albumen, m 
the hope of removing another stumbling-block in the path of 
the germ theory For, according to the high authority of l'as- 
teur, milk forms an exception to organic liquids in general, m the 
circumstance that a greater elevation of temperature than the 
boiling-point of water is required to kill Bacteria contained in 
it $ But the advocates of the theory of spontaneous generation 
reply that any Bicteru present would be certainly killed by 
bolting, and therefore the subsequent appearance of living Bac¬ 
teria in the boiled milk in Pasteur’s experiments is proof of their 
spontaneous evolution front the chemical constituents of the 
liquid. If, however, by the use of antiseptic means, milk could 
be obtained uncontaminated from the cow, there being no orga¬ 
nisms to kill, boiling might be dispensed with, and the milk, 
like the unboiled urine, should remain free from organic develop¬ 
ment or fermentative change, if kept protected in “healed” 
vessels Accordingly, five flasks with glass caps, and six test- 
tubes with wider test-tubes to cover them, having been heated, 
and allowed to cool under glass shades m the stable where the 
experiment was performed, the udder and ad|acent skin of a 
cow were well washeil with a strong watery solution of carbolic 
acid, which was also applied with a small syringe to the outlets 
of the milk ducts, the teat being held m the finger and thumb 
to prevent the entrance of the solution into the udder, and 
a milkman with his sleeves tucked up, and his hands and arms 
washed with the antiseptic lotion, was directed to milk into the 
glasses as their covers were successively raised. The cow did 
not give milk at all freely, and a considerable time was occupied 
in charging the flasks, but the small quantity required for each 
test-tube was got by a single squirt from the teat, with almost 
momentary exposure Yet not only in all the flasks but in all 
but one of the test-tubes organisms made their appearance In 
one of the test-tubes, however, the unboiled mdk had hitherto 
(for a quarter of a year) remained entirely unaltered. One such 
success was as clear evidence against the hypothesis of sponta¬ 
neous evolution of organisms as if all the glasses had remained 
free from them, and their occurrence in the other ten proved a 
most fortunate circumstance For no two of them were alike in 
the organisms they contained, and m several instances there was 
apparently only some one species unmixed with others, so that 
the opportunity was afforded of studying various different orga- 
msmsjas modified by other media, and as regards any fermenta¬ 
tive influence which they might exert upon those media. Among 
the organisms in the milk glasses were Bacteria of different 
species, to judge from their size and other appearances, as well 

* Dr Burdon-Sandersou had previously preserved unboiled while of egg 
unchanged for six months in a “ heated ” tube containing air, hermetically 

♦ See De Bury, op cit., page aid 

t See Annales de Chlmie et de Physique, 1861, p Sc 


as numerous kinds of fungi; and when they were introduced 
into a series of glasses of the albuminous liquid before described, 
it was found that while some of the fungi grew m it others re¬ 
fused to do so, and while Bacteria obtainei by ad ling a drop of 
water to urine throve in the albuminous fluid, n .t one of lour 
inoculations of Bacteria from four milk glasses was followed by 
any result Thus was afforded, it is believed, for the first time, 
distinct physiological prool of real differences among Bacteria 
But what was still more unexpected was the fact that when the 
inoculation was practised in a scries of glasses of unne, two of 
the Bacteria refused to grow even in that liquid, which had been 
previously regarded as a peculiarly favourable nidus for Bactertc 
development This fact, besides serving still more clearly to 
differentiate the various species of Bacteria, suggested a possible 
explanation of the failure of experiments with milk m the hands 
of others For if organisms thrive 111 milk which cannot grow 
rn urine at all, milk must l>e a more difficult fluid to work with 
in experiments which aim at excluding organic development, 
lienee it seemed woith while to try again the effect of boiling 
milk, but in doing so to adopt more ngoious precautions 
against the entrance of organic germs There could be 
lutle ,doubt that the organisms winch appeared in the various 
milk glasses cf the experiment above related entered during 
(lie cooling, which though it took place just as in the success¬ 
ful experiments with urme, led to failure tin the case of 
the milk, partly from the favourable nature of that; liquid for 
c>‘game development, and partly no doubt from the atmosphere 
of the stable being much more loaded with organic germs than 
that of the author’s study The new precautions adopted were 
111 the mam these 'The small wine glasses (liqueur g asses) into 
which the fluid was to be decanted weie covered, together with 
their glass cap-, while still very hot, with cotton wool secured 
by fine iron wire tied tightly round below the cap, so as effec¬ 
tually to filter the air that entered during cooling, after which 
the cotton was carefully removed and the glass placed under a 
small glass shade on a separate piece of plate glass For heat¬ 
ing the flask in which the milk was to he boiled a very high 
temperature was requisite to ensure destruction of all life m the 
considerable volume of air which it contained ; and this was 
arranged for by btndmg asbestos with wire round the junction of 
the neck of the flask and the glass cap, and then roasting the 
flask over a large Bunsen’s burner. The asbestos, which proved 
as good a filter as cotton wool, was removed after cooling, and 
the cap being lifted, a long “ heated ” funnel was passed quickly 
into the flask and the milk poured in through it after wrapping 
a piece of carbolised rag round the funnel and neck of the flask 
to exclude septic dust scrupulous care being taken to avoid 
touching the neck of the flask with the moist end of the funnel 
as it was withdrawn By this means security was obtained 
against the presence of any living organism inside the flask 
except m the fluid at the bottom of the vessel. The cap was 
then re-applied and carbolised cotton wool tied over it to hlter 
regurgitant air during the boiling The necessity for the air- 
filter was made very manifest during ebullition from the great 
tendency of mdk to froth, involving the necessity of frequently 
removing the flame, fresh air entering on every such occasion : 
another peculiarity of milk which served further to explain the 
failure of previous experiments. But the efficiency of the means 
employed was shown by the appearance of the flask as exhibited 
to the Society. For although seven weeks had passed since it 
was filled, the milk was seen to be perfectly fluid and with no 
appearance of alteration. 

All trouble occasioned by frothing, involving constant watch¬ 
ing to prevent the froth from wetting the cotton, was afterwards 
avoided for acting on the suggestion of Mr Godlee, of University 
College, London, who happened to be assisting the author at the 
tune, and immersing the flask In boiling water above the level of 
the liquid, instead of applying the flame directly This method 
had the further advantage of avoiding any risk of “burning ” the 
milk, and also any loss by evaporation. A second flask “ heated ” 
and charged with milk like the other and similarly covered with 
cotton wool, was kept in this way at 212 0 F for an hour, and, 
after cooling, its contents were decanted off into twelve ‘ heated 
liqueur glasses, and in these tt had remained during the seven 
weeks that had since passed perfectly free from change except 
when organisms had been intentionally introduced. To illustrate 
this the author drank, before the Society, the contents of one of 
the unmoculated glasses, which proved perfectly sweet and 

a curious circumstance that on the morning following 
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the night on which the liqueur glasses were thus charged with 
boiled milk, the author received from Dr Roberts, of Manches- 
ter, a copy of hU paper describing how he had got over all the 
difficulties, as regards milk, by a different and veiy simple me¬ 
thod.* But beautiful as Dr Roberts’s method was, and perfectly 
conclusive against the theory of spontaneous evolution, it would 
not have answered the author's purpose, as it was essential for 
his investigations that the liquid should be decanted from the 
flask into the liqueur-glasses The decanting was effected by 
means of a “ heated" syphon, with special precautions against the 
entrance of living organisms, as was fully explained to the 
Society 

The same plan of “heating” the vessels and decanting was after¬ 
wards followed with turnip infusion and with urine , and m proof 
of the security of the method, flasks containing the residual stock 
of these fluids after decaatmg into twelve glasses from each nearly 
six weeks before, were shown to the Society quite unchanged 
And as farther evidence of the trustworthiness of the system pur¬ 
sued, it was mentioned that out of six senes of wine-glasses with 
about twelve m each series, containing albuminous fluid, urine (in 
two series), Pasteur’s solution, boiled milk and turnip infusion, 
although portions of the contents had been often removed for in¬ 
vestigation or inoculation, only two instances were known to 
hare occurred in which any organism (a filamentous fungus) had 
made its appearance which had not been arranged for either by 
inoculation or prolonged exposure. 

{To be continued.) 


SCIENTIFIC SERIALS 


Ocean Uigkimys for July is a very interesting number The 
first article, on the “Voyage of the /Warn,” accompanied by 
six small maps, shows that notwithstanding the disastrous results 
of Captain Hall’s venture, it proves more strongly than ever 
that a well-equipped Arctic expedition, taking the route of 
Smith's Sound, would be attended with resulls of the highest 
value “In the present day,” the writer concludes, “when 
the true methods of exploring are well known, and men of 
science have clearly enumerated the important problems that 
will be solved, and the numerous valuable results that will be 
derived Iron the labours of au Arctic Expedition, the reasons 
for despatching one have acquired tenfold force ” This is 
followed by a long andj extremely valuable ami interesting 
account of “Personal Experiences of Venomous Reptiles and 
Insects m South America,” by Mr Richard Spruce, who has 
spent fifteen years in Equatorial Africa for the purpose of 
investigating the natural history of that region. 1 he author’s 
account of h» experiences gives a vivid idea of the many dangers 
and trials to which devotees of science are exposed, m their 
endeavours to mid to the sum of human knowledge We would 
strongly recommend Mr. Spruce’s interesting article to all who 
take an interest m the subject, on which, our readers may 
remember, there was recently some cortespondence in Nature, 
II H Giglioli contributes two very valuable letters from 
l>r Beccan on his explorntons in Pipuasia, which are likely to 
be attended with very important results Other papers in this 
number are “ On Settlements on the Gold Coast,” with a map ; 
a paper on Khiva, by Rev G P Badger, consisting of a catena 
of extracts from several eminent Arabic writers, the “ Foot¬ 
paths of London,” a sort of popular geological lecture, by 
Mr H. P Malet, and the second part of Prof H Mohna 
article on the Meteorological Institute of Norway 


Bulletin di In SortM tie Ciogtafihtt, May Phe first article 
in tins journal is bv M Charles Maunoir, on the work of the 
French Geographical Society, and the Progress of the Geogra¬ 
phical Science! during the year 1872.—Mr. W Huber contri¬ 
butes an interesting paper on the telegraphic network of the 

§ lobe, with a map showing at a glance how much has alieady been 
one m this way to annihilate distance, and how much remains 
to be done to complete this important work —This is followed 
by the conclusion of M Balansa’s paper on New Caledonia, the 
present instalment treating specially of the Loyalty Islands —M. 
Edouard Sayons gives on abstract of the contents of M. Run- 
falvy’s very interesting work on the Finnish Provinces of the 
Baltic , the work is published m Hungarian, and is an account 
of the author’s explorations in the districts mentioned in the 
year 1870. 

* See N-atuiw, Feb so, i*jj 


SOCIETIES AND ACADEMIES 

Royal Society, June 19 — “On a newly discovered extinct 
Mammal from Patagonia (Ilomalodothertum Cunmng/iamt),” by 
William Henry; Flower, F.R.S , Hunterian Professor of Com¬ 
parative Anatomy, and Conservator of the Museum of the Royal 
College of Surgeons 

Tic author describes the complete adult dentition of a 
new genus of Mammal, founded on remains discovered by 
Dr Robert O Cunningham in deposits of uncertain age, on the 
banks of the River Gallejos, South Patagonia. The animal 
appears to have possessed the complete typical number of teeth, 
t.e twenty-two above and below, arranged in an unbioken 
series, and of nearly even height, and presenting a remarkable 
gradual tiansition in characters in both jaws, from the first in¬ 
cisor to the last molar The molars more clearly resemble those 
of the genus R/unoteiot than any other known mammal , and, 
judging by the general characters of the teeth alone, the animal 
would appear to have been a very generalised type of Pcnssow 
dactyle Ungulate, allied through llyracodon (a North-Amencan 
Miocene form) to Rhinoceros, also more remotely to Mierau- 
ehema, and, though still more remotely, to the aberrant Nesodon 
and Taxed,m ihe generic name Jlomalodellnuum was sug¬ 
gested for this form by Prof Huxley in his Presidential Address 
to the Geological Society in 1870. 

“The Diurnal Variations of the Wind and Barometric Pres¬ 
sure at Bombay,” by F. ( hambers Communicated by Charles 
Chambers, F R S , Director of the Col&ba Observatory, 
Bombay 

The object of this paper is to bring to notice a remarkable 
relation that has been found to exist between the diurnal varia¬ 
tions of the wind and the baromtter at Bombay 

The observations made use of are the records of a Robinson’s 
anemograph during the first three years of its performance, vu. 
from June 1867 to May 1870, and the corresponding hourly 
observations of the barometer and the dry. and wet-bulb ther¬ 
mometer, made at the Government Observatory, Bombay 

'I he mean results for each hour of the day during the whole 
period, and the mean diurnal relations of each element are tabu¬ 
lated and graphically represented by figures The diumai 
variation of the wind is then investigated, the most influential 
part of which is attributed to the land- and sea-breezes which 
blow from E S E and W N W , and are shown to follow 
mainly the same law of progression as the temperature of the 
air, thus affording confirmatory evidence of the truth of Hadley’s 
theory of the trade-winds as applied to land- and sea-breezes, 

Some peculiarities of the curve representing the land- and sea- 
breezes are then pointed out, and these the writer concludes are 
due to the superposition of another distinct variation having two 
maxima and two minima in the twenty-four hours like the baro¬ 
meter variation , and he supports his views by a reference to the 
variation of the east components of the wind m the months 
of July and August, when the land- and sea-breezes have almost 
disappeared This is found to exhibit a decided double period. 
'1 he north components of the land- and sea-brrezes are then ap¬ 
proximately eliminated from the north components of the whole 
variation, and the variation which then remains exhibits a very 
decided double period m this direction also These variations 
with double periods are regarded as indicative of the existence of 
a double diurnal variation in the general movements of the at¬ 
mosphere Upon this hypothesis typical diurnal variations of the 
wind are deduced for north and south low latitudes, that for 
north latitudes exhibiting a double diurnal tight-handed rotation, 
and that for south latitudes a double diurnal left-handed rotation, 
and from these the diurnal variation of the barometer is de¬ 
duced. 

The movements of the wtnd-vane at Bombay are then 
analysed 1 , and the writer concludes that the greater part of the 
excess of “direct” over “retrograde” rotation of the vane at 
Bombay is due to the diurnal variation of the wind. 

Extracts are given from observations made at St Helena, 
Toronto, and Falmouth, showing the character of the diurnal 
wind-variations at those places, and their greater or less agree¬ 
ment with the deduced typical curves The writer maintains 
that these variations afford independently a possible, if not a 
probable explanation of that movement of the air which Dovd 
had called the “ Law of Gyration , ” and m conclusion he points 
to the extent of their applicability m deducing weather proba¬ 
bilities, and to the method of discussing storms. 
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A postscript is added, giving the mean diurnal variation of the 
wind at Sand wick Manse, Orkney, and pointing out its general 
conformity with the results deduced from the Bombay wind- 
observations 

"On the Mathematleal Expression of Observations of Com¬ 
plex Periodical Phenomena, and on Planetary Influence on the 
Earth’s Magnetism,” by Charles Chambers, FRS and 
F Chambers 

“ Observations of the Currents and Undercurrents of the 
Dardanelles and Bosphorus, made by Commander J h Wharton, 
of H M Surveying Ship Sluarwater, between the months of 
June and October, 1R72 ” From a Report of that Officer to 
the Uydrographei of the Admiralty. Communicated by 
Admiral Richards, CR.V.PRS % 

Geological Society, June 25 —Joseph Prestwicb, FRS, 
vice-president, 111 the chair Ihe following communications 
were read r—“On sis Lake basins in Argyllshire,” by his Cracc 
the Duke of Argyll, FRS, president The author ltferred to 
the part ascribed to glacial action in the formation of lake-basins, 
and described the basins of six lakes in Argyllshire, the charac¬ 
ters presented by which seemed to him inconsistent with their 
having been excavated by ice Among these lakes were I och 
Fync, Loch Awe, Loch Lcckan, and the Dbu Loch —“Descrip¬ 
tion of the Skull of a dentigerous Bird (OJontopervx /o/uip.rut, 
Owen), from the London clay of Sheppty," by Prof Richard 
Owen, f RS The specimen described by the author consisted 
of the brain-case, with the basal portion of both laws The 
author deseubed in detail the structure and relations of the 
various bones composing this skull, which is rendered especially 
remarkable by the denticulalion of the alveolar margins of the 
jaws, to which its generic appellation refers The dcnticula- 
tion», which are intrinsic parts of the bone bearing them, arc of 
two sires—the smaller ones about half a line m length, tile 
larger ones from two to three lines The latter are separated by 
several ot the smaller dcntichs All the denticles are of a 
triangular or compressed come d form, the larger ones lcsembling 
lamarics .Sections of the denticles show under the microscope 
the unmistakable characters of avian bone 1 he length of tin 
skull behind the fronto-nasal sutuie is 2 inches 15 lines, and 
from the proportions of the fragment of the upper mandible pre¬ 
served, the author concluded that the total length of the per¬ 
fect skull could not be less than between 5 and f> inches 
The fossil seems to approach most nearly to the Ana- 
tidsu, in the near allies of which, the Goosanders and Mer¬ 
gansers, the beak is furnished with strong pointed denticu- 
lations. In these, however, the tnoth-likc processes belong to 
the homy bill only, and the author stated that the production of 
the alveolar margin into bony teeth is peculiar, so far as In 
knows, to OdontopUtyx He concluded, from the consideration 
of all its characters, “that Odj/i/op/n yr was a warm-blooded, 
feathered biped, with wings , and further, that it was web-footed 
and a fish eater, and that in the catching of its slippery prey it 
was assisted by this pterosauronl armature of its jaws ” In con¬ 
clusion, the author indicated the characters separating Odontopte- 
> jet from the Cietaceous fossil skull lately described by Prof O 
L Marsh, and which he affirms to have small, sinnlai teeth im¬ 
planted 111 distinct sockets —“ Contribution to the Anatomy ol 
Hypulophodon Pom, an Account of recently acquired Remains of 
this Dinosaur,” by J W llulke, F R S. The author communi¬ 
cated details of its dentition, the form of its mandible, and that ol 
the cones of the shoulder and fore limb, and of the haunch andhind 
limb, hitherto imperfectly or quite unknown. 'J he resemblance 
to /guanoJon is greatei than had been supposed, but the generic 
distinctness of Ilypnlophodon holds good —“On the Glacial 
Phenomena of the ‘Long Island,’ or Outer Hebrides," I., by 
Tames ^Geikie, F R.S.E , of H M Geological Survey of Scot¬ 
land The author commenced by describing the physical features 
of Lewis, which he stated to be broken and mountainous in the 
south, whilst the north might be described as a great peat moss 
rising gradually to a height of about 400 ft, but with the rock 
breaking through here and there, and sometimes reaching a 
higher elevation. The north-east and north-west coasts are com¬ 
paratively unbroken, but south of Aird Laimisheader in the 
west and Stornoway m the east, many inlets run (hr into the 
country. The island contains a great number of lakes of various 
sizes, which are most abundant in the southern mountain tract 
and in the undulating ground at its base. The greater part of 
Lewis consists of gneiss, the only other rocks met with being 



Hie prevalent strike is N E and S.VV with S E dip, generally 
at a high angle. The author described in considciable detail the 
traces of glaciation observed 111 the lower northern part of Lewis, 
and inferred from his obsei rations that the ice passed from sea 
to sea across the whole breadth ol this disti ict, md thai it not 
only did not tome from the mounlamous tract to the south, but 
must have been of sufficient thickness to keep on its course 
towards the north-west undisturbed by the pressure of the glacier 
m tsses which must at the same time have filled the glens and 
valleys of thaL mountain legion After describing the charac¬ 
ters presented by the irottom hill 111 the northern part of Lewis, 
the author proceeded to notice those of the lakes, some of which 
11 end north-east and south west, while those of the mountain 
district follow no particular direction The lake-basins of the 
(irst senes he regarded as formed at the same time and by the 
same agency as the rtnht s muutonnkx and other marks of glacial 
action, they arc trac rock-basins or hollows between parallel 
tanks wholly of till, or of till and rock 1 he N E and is W. 
1 ikes coincide 111 direction precisely with the strike of the gneiss, 
ami the author explained their origin by the deposition of till by 
ilieland-ice in passing ovei the escarpments of the gneiss facing 
llic north-west 'I he lakes oi the mountain district are regarded 
hy thfe author as all produced by glacial erosion The author 
coiisulereel that the tee which passed over the northern part of 
I ewisfould only have come from the mam land Referring to 
(In glaciation of Raasiy, he showed that the ice sheet which 
rllcetcd it must have hid in the Inner Sound a depth of at least 
2,700 ft, and taking this as approximately the thickness of the 
■ d, glate, winch flowed into the Minch, which is only be¬ 
tween 50 and 60 fathoms 111 depth, no part of this ice could 
line floated, and the mass must hue passed on over the sea- 
bottom just as if it had been a land surface Ice coming from 
Sutherland must have jircvented the flow of the Ross-shire ice 
through the Minch into the North Atlantic, and forced it ovei 
the low northern part of I-cwls , and Lhe height to which Lewis 
has been glaciated semis lo show that the gnat ice-slnct con¬ 
tinued its progress until it reached the edge of the 100 fathom 
plateau, 40 or 52 miles beyond the Outer 1 lebrides, .and then gave 
oil Us icebergs in thu deep watt i» o( the Atlantic—“Notes on the 
l.lacial Phenomena of the Ikbudes,’’ by J b Campbell, b G S. 

1 he authorstatccl that, on the w hole, lie was inclined to think that 
tlic last glacial period was manne, and that heavy ice 
came in fiom the ocean, the local conditions being like those 
ol Labrador The author re garded most of the lake-basins of 
the Hebrides as formed by icc uUon, and considered that the 
it c by which those islands were glaciated came from Green¬ 
land -“On fossil (orals from the Eocene Formation^ 
ol the West Indies,” by Prof P Martin Duncan, F R S. 
lhe specimens were collected front limestone and coral 
1 onglomcratcs, which are covcicd by, and lest upon volcanic 
,/,hn\ and cjectmenta in the island of St Bartholomew The 
determination of the forms of the associated Mollusca and Lchi- 
nodermata permit the following deposits being placed on a gene- 
rd geological hon/on--the limestone and conglomerate of SU 
Bartholomew, the dark shales beneath the Miocene of Jamaica, 
the beds of San Fernando, Truudad These were probably 
contemporaneous with the Java deposits, the bocene of the Ilala 
chain, the great reefs ol the Castel Gombcrto district, the reefs 
of Obcrberg in steiermark, and the Oligocene of Western 
h urope. The affinities .and identities ol the fossil forms with 
those of contemporaneous reefs 111 Asia and Europe, and the 
limitation of the species of the existing Caribbean coral fauna, 
point out the correctness of the views put forth by i> 1 ’ Wood¬ 
ward, Carrick Moore, and the author, concerning the upheaval 
of the isthmus of Panama after the termination of the Miocene 
period.—“ Note on the Ligmte-deposit of Lai Lai, Victoria, 
Australia,” by R Etheridge, jun , F G S The lignite is almost 
entirely comjsosed of lemains of coniferous plants not non exist¬ 
ing in Victoria , and the author consult red that it is nearly of the 
same age as the lignite deposit of Morrison’s Diggings, which 
has been regarded as Miocene 

Entomological Society, July 7 —Henry T. Stainton, vice- 
president, in the chair Mr Weir exhibited specimens of 
A grot ora nimoralts, taken near Lewes.—Mr McLachlan 
exhibited a remarkable instance of hermaphroditism in a speci¬ 
men of a fly Jone of the Sy,phUr) taken at Black Park- 
Mr Tfovey Blackmore exhibuid specimens oi a gall found on 
oaks near Tangier, which were taken possession of lor a habita¬ 
tion by a species of ant (CiematogasUr tcutMans, Oliv.)—Mr 
William Pryer exhibited some fine species of Lepidopteva from 



3 l 6 


-NATURE 


\Jmy 10, 1873 


China.—Sir S. S Saunders communicated a paper 41 On the 
habits and economy of certain Hymenopterous Insects which 
nidificate in briars , and their parasites " The insects Were 
exhibited at the last meeting, and Sir Sydney Saunders further 
exhibited a specimen of a A’aphiglossa, which he had suffocated 
with cyanide of potassium, whilst asleep,' showing the remark- ‘ 
able position of the insect during repose, as described in the 
paper —Mr. Butlef communicated a list of the species of 
GaleotiiJis, with description of a new species in the British 
Museum. 

Philadelphia 

American Philosophical Society, March 7,-rHector 
Orr made a communication on the microscopic slide of Mr. 
Holman.—Dr. Lciler exhibited a modification of apparatus 
for showing the vibration of molecules in light—'jfrof. J I’. 
Lesley presetted a map of the subterranean portions of the 
collieries of Wilkesbarre, Pennsylvania—Prof P E. Chase read 
a paper on Planetaxis, the relation of the rotation of the sun and 
interior asteroids to the sun spot period, and on the relative 
velocities of light and gravity. 

March 21 —Piof P E Chase pointed out the precise acord- 
ance of the wave-length of the 1' raunhofer !• line with the wave¬ 
length or the F note in the 26th musical octave The» other 
Fraunhofer lines also correspond very closely with the musical 
notes which are designated by corresponding letters. v If this 
accordance indicates that the luminiferous mther is a material 
medium, it appears that Wmneckc’s estimate of the sun’a dis¬ 
tance is the most accuiate of those that have been based on 
astronomical observations —Prof Petsifor Fraser exhibited an 
apparatus for the belter manipulation of the lime light —Mr 
Holman exhibited a slide for the microscope, designed for the 
better observation of substances suspended in fluids, especially 
the different corpuscles of the blood. The slide contained two 
concavities on us face, which were connected by a groove, and 
covered by a thin plate of glass It was highly sensitive to 
changes of temperature —A resolution was adopted recom¬ 
mending the passage of a bill by the Legislature of Pennsylvania, 
inaugurating a new Geological Survey of the Slate 

April 4 —Prof P. F Chase showed that, by making the dif¬ 
ferences symmetrical at each extremity of the planetary series, 
the supposed failure of Bode's law in the case of Neptune was 
only apparent, and that it gave the rule a higher generality He 
also gave two new planetary series, based, like his modification 
of Bode’s law, on laws of oscillation If the mean distance of 
Neptune he divided by successive powers of the ratio of a cir¬ 
cumference to its diameter, the points of division will fall m 
alternate planetary orbus, Saturn, Asteroid, Earth, Mercury 
The last term of this first ser es brings us lo the orbital axis of 
the centres of gravity of the sun and Jupiter 1 he second series 
is in regular harmonic progression - 1 aking Jupiter’s penhehon 
distance as the unit, 

h h h l, A. A. 

respectively designate orbital positions of Mars, Earth, Venus, 

?, Mercury’s aphelion, Mercury’s mean, Mercury's perihelion, 
baturn, Uianus, and Neptune aie also in harmonic progression 
beyond Jupiter If we express this spheral harmony by musical 
intervals, they are generally such as to produce chords between 
any two adjacent planetary positions. But where quarter tones 
occur, the discordant vibrations seem to have bioken up or 
disturbed the tendencies to planetary aggregations, thus aiding in 
producing the astcroidal belt, giving Mars and Mercury their 
diminutive masses and great eccentncity, and obliterating the 
theoretical plane! between Mercury and Venus—Plot W C 
Kerr, Slate Geologist of North Carolina, communicated a paper 
on Topography of the Earth’* surface, as affected by the rotation 
on its axis lie pointed out that the livers of southern and 
eastern North Carolina flowed towards the ocean in a south¬ 
easterly direction, and that their south-western banks are elevated 
and bluffy, while the north-eastem descend very gradually 
to the water They flow through, yielding materials of the 
cretaceous and ternary formations, and have apparently under¬ 
gone change of location, in the course of which they have ex¬ 
cavated their south-western banks—I’rof Kerr exhibited some 
mathematical reasons why this change might have been effected 

by the earth's rotation —Prt- f. E D. Cope read a paper on the 
flat-clawed carnivora of Wyoming 1 his group embiaced two 
genera, Meson) x Cope, and Synoplotlu.num Cope, which bore 
some resemblance m dentition to Hyamodon. In both the claws 

were broad, flat, and fissured above, and without projecting 

endlnous insertion below, and hence little prehensile use. In 


Mesonyx the astragalus has two distal facets ; m Synoplothermm 

• the scaphoid and lunar bones were distinct The genera were 
thought to be of aquatic habit. 

' Academy of Sciences, June 30 —M dc Quatrefages, presi¬ 
dent, m the chair —During the meeting the Academy proceeded 
to elect a Foreign Associate in the place of the late Baron Liebig 
.Sir Charles Wheatstone obtained 43 votes, M d’Omahus 
d'Halloy, 2, Sir C Wheatstone was therefore declared duly 
elected —The following papers were read —Reflexions on La¬ 
grange’s memoir on the problem of three bodies, by M. J. A. 
Serret —A comparison of the refraction indices of several 
isomeric compound ethers, by MM Pierre and Puchot The 
authors have found the-e indices sensibly the same when calcu¬ 
lated for temperatures equally distant from the respective boiling 
points of the bodies in question —On the analytical theory of 
the satellites of Jupiter, by M Souillart —Rcsearelies on the 
reflexion of solar heat at the surface of Lake Leman, by M. L. 
Dufour - On the transplantation of the marrow of bones in 
sub-periosteum amputations, by M Feli/et—New obseivations 
concerning the presence of magnesium round the entile disc of 
the sun, iiy M Tacchmt —On the want of agreement between 
the old theory of the thrust [poussu.) ot earth and experiment, 
by M. J Lurie This was a paper dealing « nil fortification — 
Note on magnetism, by M J M Gaugain —On the cooling and 
freezing of alcoholic liquids and wines, by M. Melsens —On 
the decomposition of metallic carbonates by heat, by M L 
Joulin —On the calculus of the moments of inertia of molecules, 
by M G 11 inrichs — On the production of glycerin starting from 
piopylene, by MM Fuedcl and Silva —On a glycerin of the 
aromatic series, by M E Grimaux —On the estimation of 
sugar by llarreswil’s method, by M Loiwau —Erythioidiemc 
acid, new 1 caclion of phenol and aniline, by M Jacquemin —On 
crystallised mercurous iodide, by M, P Yvon—A summary of 
the state of silk culture in 1873, by M E. Gucrm-Mcneville. 
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THE PA Y OF SCIENTIFIC MEN 
HERE arc a good many pornts of interest attaching 
to the Parliamentary paper referring to the pay of 
the officers of the British Museum, which, thanks to 
Lord George Hamilton, has been issued during this 
week 

It shows m a striking manner what the Government 
thinks of Science and its votaries , nor is this all it 
shows in a not less striking manner how it behoves men 
of Science, if they consider that there should be a career 
for Science at all, to at once take some action, in order 
that their real claims may be conceded. Mr Lowe, in de¬ 
fending not long ago the high rate of pay of Treasury 
clerks, who “ begin ” at 250/ a year and rise quickly to 
1,200/. {if they are unfortunate enough not to get a staff 
appointment with much higher pay, long before they 
would, in the ordinary course of promotion, reach the 
senior class), stated that what was principally wanted at 
the Treasury, over and above the ordinary qualities of a 
clerk, was a certain “ freemasonry," which was best got at 
the public schools. For this ‘ freemasonry" Mr. Lowe is 
willing to pay 150/ a year over and above the 100/ which 
is the usual commencing pay of a junior cleik m the other 
Crown offices 

Perhaps it is too much to say that this “ Fiecmasonry ’’ 
is required in the British Museum But there is cer¬ 
tainly something required in the case of the scientific 
appointments there, of as special a character , and that is 
a knowledge of Science. 

What then does Mr Lowe do to secure this specialty ? 
He gives the man of Science who enter* the Museum the 
magnificent sum of 90/. per annum on entrance, with the 
still more magnificent—but, unfortunately, very distant — 
prospect of attaining an income of 600/. So that — 
Public School Freemasonry . Scientific Attainments 250/ 9 of 

This state of things has recently been brought home to 
the Trustees by petitions from all grades in the Museum, 
and a sub-committee of the Trustees has rcpoited 
that, "owing to the insufficiency of the salaries, the 
slowness of their progressive rise, and the lowness of 
their maximum, the trustees are losing, and will continue 
to lose, thetr best men ” 

As a result of this report, in which we consider that 
higher ground might have been taken, the Trustees have 
proposed a new scale to the Treasury, the only fault of 
which is that—with the exception of the case of principal 
Librarian, who is not a specialist, who has no spectal 
work to do which could not be done by the keepers acting j 
in turn as Dean, and who already has just double the salary 
of the most highly-paid keeper—it is far too modest. As 
the Daily News has well put it, a maximum of 500/. 
is "certainly not a too lavish position for a man who 
must be a scholar and linguist, an archaeologist, natu- 
alist, or chemist, and must in most cases be already in 
middle life." 

The men upon whose heads, hands, reputation, and 
work the success and fame of the Museum depend, are 
No. 194 —Yol. vin. 


th$ .keepers, whose pay, even as revised, is a mere pit¬ 
tance for such service as they render. 

Altogether, the eventual total increased annual expendi¬ 
ture would amount to 5,700/ a year—the pay of one 
political or legal placeman, who has properly employed 
his ‘f Freemasonry ” 

*9 Here is the Treasury "reply •— 

“ Treasury Chambers, March 28, 1873 
“My Lords and Gentlemen,—The Lords Commissioners 
of Her Majesty’s Treasury have had before them two 
letters from Mr. Winter Jones, dated the 4th instant, 
submitting recommendations for the grant of increase of 
salary to the principal Librarian and Secretary, and to 
various other officers of your establishment, and they 
desire me to say that, after giving their most careful 
consideration to all the statements put before them, they 
regret that they would not feel warranted in acceding 
to any alteration m the present scale of salaries. 

“ I have. &c 

(Signed) " Wit 11 am Law ’’ 

We trust that some determined stand will be made by 
the Trustees—among whom is the Right Hon. Robert 
Love—against this monstrous letter ; and we trust also 
that some general protest will be made by men of Science 
and Culture generally against this latest valuation of 
these acquirements by the Government 
The man of Science serves his country as well as the 
politician, the lawyer, the soldier, or the sailor, although 
peahaps his claims are not stated in so blatant a manner, 
nor are at present so generally acknowledged, whether they 
will be in the future must to .1 large extent depend upon 
men of Science themselves but whetherthis be conceded 
or not, surely in a country where the State remuneration 
for services performed is extraordinarily high in the upper 
appointments, our scientific chiefs in the public service 
should at all events receive the means of a decent liveli¬ 
hood, and such men as are employed in the British 
Museum, many of whom have world-wide reputations, 
should at least be treated as well as Government clerks. 

Surely this is not to ask too much ? Nay, it is already 
conceded by the Government in many departments 
where special scientific knowledge is required of no 
higher order than that which is so shabbily treated in the 
one Institution of which we have the greatest reason to be 

THE «POLARIS » ARCTIC EXPEDITION 
VU’E have just received the printed Report, pre¬ 
sented to the President of the United States 
by the naval authorities, of the result of their exa¬ 
mination of those of the crew of the Polaris , who, in 
October last, were severed from that ship, and drifted on 
an ice-floe from about 80” north latitude during the whole 
of the winter until, 600 miles south from their starting- 
point, they were picked up on April 30, of this year, by 
the Tigress off the coast of Labrador. The Report fur¬ 
nishes material for one more of those thrilling narratives 
of Arctic adventure, which will be the delight of the boy¬ 
hood of all generations, and which, commencing in the 
10th century with that of Bjorne the Norseman, have 
been accumulating m increasing proportion, and will 
never fail to be added to until not a shred of mystery re¬ 
mains to unravel within the Arctic circle. The advocates 
of Arctic exploration by way of Smith's Sound, needed 
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only the narrative furnished in this Report, to render their 
arguments invincible. 

The Polarts, an ordinary wooden vessel, left Nfif, 
London, Connecticut, on July 1. 1871, well furnished with 
provisions, but otherwise ill fitted for an Arctic expe¬ 
dition, under the command of Captain Hall, an en¬ 
thusiastic explorer, who firmly believed he was “ born t|t 
discover the pole,” but apparently deficient in the firmness 
and decision necessary to manage a crew amid the trials of 
an Arctic winter j the officers and crew, moreover, seem 
to have been collected at haph-rird, and were by no 
means well assorted. The second m command, Captain 
Buddington, who has now the command of the Polaris, 
ought never to have been taken on such an expedition, 
and, even though the most len'ent construction be put 
upon his conduct, is deserving of the severest reprehen¬ 
sion. After a delay of a w> ek at St John’s, Newfound¬ 
land, the Point is sailed for the West Coast of Greenland, 
and after calling at several places on that coast, arnvqfl 
at Disco, which she left on August 17. After calling at 
the settlements of Upcrnavik and Tessiusak, the latter in 
73° 24' north lat, the Polarn commenced her exploring 
work in earnest, leaving Tessiusak on the 24th August. 
Hitherto there had been no difficulty whatever m navi¬ 
gation, nor was the vessel destined to meet with any ob¬ 
struction until passing through Smith’s Sound and Ken¬ 
nedy Channel, she reached 82" 16' N lat, a point far 
Jgt^ond the limits of previous navigation. This she did 
on August 30, within a week after leaving Tessiusak. 
Albermakmg unsuccessful efforts to find a way through 
the dee, Captain Hall resolved to return and take up 
winter quarters, which he dal on September 3, in a 
small sheltered co\ e or ben i of the coast in what 
he called Polaris Day, the “ Open Polar Sea ” of Kine, 
where the ship was protected by a stranded iceberg— 
Providence Berg. This was in 8i° 38 N. lat, 6T 44' 
W. long Had the vessel been specially built for Arctic 
exploration, it appears to us that Captain Hall by good 
management could have pushed even farther north before 
requiring to return to winter-quarters • as it is this is one 
of the most wonderful and successful Arctic cruises on 
record, considering the di'tancc accomplished in less 
than a week so far within the ice-bound region. It affords 
the strongest ground for hope that with a vessel specially 
fitted for ice-navigation, a skilful captain may ere long 
complete the 8° that remain to be traversed before the 
North Pole be brought within the sphere of the known. 

From Polaris Bay on October 10 Captain Hall left the 
Polarts, accompanied by Mr Chester, first mate, and Hans 
the Esquimaux with two sledges and fourteen dogs. In the 
progress of the journey he discovered, as appears by his 
despatch, a river, a lake, and a large inlet. The latter, 
in latitude 8t° 57' north, he named “Newman’s Bay,” 
calling its northern point “ Cape Brevoort,” and the 
southern one “ Sumner Headland.” 

Captain Hall, it appears, had hoped, when he left the 
*"Pplaris on this journey, to advance northward at least a 
• hundred miles; but after having gone about fifty he was 
compelled, by the condition of the shore and of the ice, 
and by the state of the climate, to return and await the 
approach of spring for another attempt. He reached the 
ship on October 24, apparently in his usual fine health, 
l»ut was attacked the same day with sickness, and, taking 


to his bed, the next day was found to be seriously llL 
Aftei rallying once or twice he died on November 8, and 
was buried on the shore. The commissioners who ex¬ 
amined the crew reach the unanimous conclusion that the 
death of Captain Hall resulted naturally from disease, 
without fault on the part of anyone. After this sad 
event, the command of the expedition devolved upon 
Captan Buddington, who expressly dectared, according 
to the evidence, that he had no inclination and no in¬ 
tention to pursue discovery further , he determined to 
make his way south to the United States as soon as the 
ice would permit During the winter little was done, and 
on August 12, 1872, the Polaris began to move south¬ 
wards On the 16th of August the ship was made fast to a 
laige floe of ice in the latitude of Ro° 2' north, and longi¬ 
tude about 68° west, and while still fast to this floe drifted 
south through Smith’s Sound nearly to Northumberland 
Island. On the night of the 15th of October, 1872, in 
about latitude 79° 35' north, during .1 violent gale of wind 
and snow, the ship was suddenly beset by a tremendous 
pressure of ice, which was driven against her from the 
southward and forced under her, pressing her up out of 
the water, and by successive and violent shocks finally 
throwing her over on her beam-ends In the words of 
the Report,— 

Captain Buddington directed the provisions, stores, and 
materials which had been put in readiness on deck, to be 
thrown over on the ice, and ordered half the crew upon the 
ice to carry them upon a thicker part to the I um- 
morks, where they would be comparatively sie He 
also sent all the Esquimaux, with then kyaks, out of the 
ship, and lowered the two remaining boats upon the floe. 
While so engaged, in the darkness of an Arctic night, in 
the midst of a fierce gale and driving snow-storm, the 
hawsers of the Point is failed to hold her, and she broke 
adrift from the floe, and m a few minutes was out of sight 
of the party who were at that moment busily at work on 
the ice. 

I From October 15, 1872, until April 20, 1873, when 
they were picked up in latitude about 59° north, these 
nineteen men, women, and children remained through the 
whole of the dark and dreary winter upon the ice In 
their first endeavours to reach the land, they occupied for 
a time different pieces of floating ice, but, forced finally 
to abandon all hope in this direction, they rested at last 
upon the floe upon which the Polaris had made fast. 

At the time of their separation from the Polaris every 
one belonging to the expedition was in good health. She 
had plenty of provisions, but not much coal—probably 
about enough to last through the winter. She was last 
seen, apparently at anchor, under Northumberland Island, 
where it is most likely she remained for winter-quarters. 

Mr. Robeson has already given preparatory orders to 
the United States steamer Juntala, now at New York, to 
proceed, at the earliest practicable moment, to Disco, and 
if possible to Upernavik, for the purpose of carrying for¬ 
ward the necessary coal and supplies, communicating 
with the authorities of Greenland, obtaining information, 
and, if practicable, sending forward some word of en¬ 
couragement to those on board the Polaris This last 
will most likely be impossible, but an attempt will be 
made. 

It is also proposed to fit out at once an expedition of 
1 relief, to be sent to Northumberland Island, where the 
Polaris was last seen, in the Tigrtss, about 200 tom 
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burden, built and fitted to contend with the ice, and the 
same ship by which the nineteen persons were rescued. 

The following, in the wgrds of the Report are a brief 
summary of some of the scientific results of the ill- 
managed expedition — 

While the records of the astronomical, meteorolo¬ 
gical, magnetic, tidal, and other physical depart¬ 
ments of the exploration appear to have been ex¬ 
tremely full, and the observations m each appear to 
have been conducted accotding to approved methods, 
the col'ections 'of natural history arc shown to 
have been not less extensive, the store-rooms of the 
Point it being filled with skin, and skeletons of mu^k- 
oxtn, bears, and other mammals , different species of 
buds and their eggs numerous marine imertebinta , 
plants, both recent and fossil, mmcials, &c Not the 
least interesting of these collcct.ons are specimens ol 
driftwood picked upon or near the shores of Newman’s 
and Polaris Bajs, among which Mr Meyei thought he 
recognised distinctly the walnut, the ash, and the pine 
Among the numerous facts that appear to be shown by 
the testimony elicited on the examination, we may men¬ 
tion as one of much intcK't that the dip of the needle 
amounted to 45", and its deviation to 96“, being los» than 
at Port Foulke and Rensselaer Harbour, as given by Hr 
Kane and I)r Hays Auroras were fiequent, but by no 
means brilliant, genet ally quite light, and consisting some- 
times of one art h and sometimes of several Streamers 
were quite rare Shooting-stars were so constantly seen that, 
although no special shower was observed, it was scarcely 
possible evet to look at the star-lit sky without noticing 
them in one duection or another. The rise and fall of 
the tides wrre carefully obsetvrd, the average being about 
five and a half leet. The greatest depth of water noticed 
was about 100 fathoms. T he existence of a constant cur¬ 
rent southward was noted by the expedition, its rapidity 
varying with the season and locality The winter tempe¬ 
rature was found to be much milder than was expected, 
the minimum being 58“ m January, although Mai eh 
proved to be the coldest montn. 

The prevailing winds were from the north-east, although 
there were occasionally violent tempests from the south¬ 
west. Light winds were noticed, however, from all points 
of the compass. Rain was occasionally observed, only on 
the land, however, the precipitation presenting itself our 
the ice in the form of snow During the summer the 
entue extent of both low lands and elevations are bare of 
both snow and ice, excepting patches here and there in 
the shape of the rocks. I he soil, duung this pcuod, was 
covered wuh a more or less dense vegetation of moss, 
with which several arctic plants were interspersed, some 
of them of considerable beauty, but entirely without 
scent, and many small willows scarcely reaching the 
dignity of shrubs. The rocks noticed were of a schistose 
or slaty nature, and in some instances contained fossil 
plants, specimens of which were collected. Distinct 
evidence of former glaciers were seen in localities now 
baie of ice, these indications consisting in the occurience 
of terminal ai d lateral moraines 

Animal life was found to abound, musk-oxen being 
shot at intervals throughout the winter. 

Wolves, also bears, foxes, lemmings, and other mam¬ 
mals, were repeatedly observed. Geese, ducks, and other 
water-fowls, including plover and other wading-birds. 
abounded during the summer, although the species of 
land-birds were comparatively few, including, however, 
as might have been expected, large numbers of ptarmigan 
or snow-partridge. No fish were seen, although the net 
and line were frequently callpd into play pi the attempt 
to obtain them. The waters, however, were found filled 
to an extraordinary degree with marine invertebrata, in¬ 
cluding jelly-fish and shrimps. Seals are very abundant. 
Numerous insects were observed, also, especially several 


species of butterflies, specimens of which were collected ; 
also, flics and bees and insects of like character. 

The geographical results of the expedition, of which 
the accompanying map will give a good idea, so far as 
they can now be ascertained from the testimony of Messrs. 



Piagram of the Exploration, of the Polar,s (Drawn by F. Meyer, 
Signal Service, USA) 


Tystja, Meyer, and their comrades, may be summed up 
briefly a* follows 

The open polar sea laid down by Kane and Hayes is 
found to be in reality a sound of considerable extent 
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formed b/ the some vhat abrupt expansion of Kennedy’s of popular treatises on the art of fishing But m all the 
Ch innel to the uerthward, and broken by Lady Franklin’s books we have seen, including the one whose title is at 
B .y on the west, and on the east by a large inlet or fiord, th< head q( th ther e a strik absence of a 

twenty-two miles wide at the opening, and certainly ex- _ , , , , , t ’ 

tending far inland to the south-east. Its length was not principles to go by, and notwithstanding the 

ascertained, and Mr. Meyer thinks that it maybe, m fact, marked improvement m the mechanical apphances 
a strait extending till it communicates with the Francis referred to, and the increase! number and activity of 
Joseph Sound of the Germania and Hansa expedition, an4, anglers, we repeat that it may be .fairly doubted whether 
with it defining the northern limits of Greenland. This the latter are more successful fisher, than their representa- 
ofthe shore caUel^Xts ™ ^o ; The cause of this ts probably owing 

Bxy by Captain Hall. the * ,iCt attentioi has b?en almost exclu- 

From Cape Lupton the land trends to the north-east, s'vcly duected to the mere practice of the art, and that 
and forms theeastern shore of a newchannel from twenty- angling as a science has been all but completely ignored 
five to thirty miles wide, opening out of the sound above Wc have ail nauseam, empiric and dogmatic rules for the 
mentioned, to which Captain Hall gave the name of Robe- guldance of the tyr0; but fe „ of these are based on sufifi- 

a°dee P Tnlli, which CaptamfFalt cafied Newman ’* 5 Bay, «« nt data > and most of them arc quite untrustworthy, 
naming its northern point Cape Brevoort, and its southern There is no statement for example, more frequently made 


a deep inlet, which Captain Hall called Newman’s Bay, _ 1 aat ’ anu osc lnem rc 

naming its northern point Cape Brevoort, and its southern t here is no statement for example, t 
blufif Sumner Headland. From Cape Brevoort the north- m books on angling than that if the wind be from the 
east trend of the land continues to Repulse Harbour, m east trout will not rise to the fly , and yet there are lakes 
lat. 8s° 9' north—the highest northern position reached (notably Loch Leven, Kinross-shire, probably the best 
by land during this expedition trouting lake in Great Britain), in which the fish take best 

From an elevation of 1,700 ft. at Repulse Harbour, on ,r ... . \ . . ,, 

the cast coast of Robeson Straits, the land continues north- wbcn thc w,nd blows from , that „ c l uarter , Another f ne ' 
east to the end of those straits, and thence east and south- rally accepted canon is that fish will not rise freely 
east till lost in the distance, its vanishing point bearing during a thunderstorm, or when “ there is thunder in the 
south of east from the place of observation. air, ” but m our own not very large experience, 

No other land was visible to the north-east, but land we have again and again proved the falsity of this 

^V/evifrnutfr^ch "and’ rU,C - 11 W ° ald bc CaS X » mult.ply examples of the 
as the eye could reach, and apparently terminating in a . , - , , r ,,,, . 

headland and near latitude 84* north. worthlessness of such empiric directions. What is 

Mr. Meyer also states that directly to the north he wanted is a scientific treatise on angling A principle in 
observed, on a bright day, from the elevation mentioned, Science, some one has said, is a rule in art, and it is 
a line of light apparently circular in form, which was such rules that are desiderated The object of this paper 
thought by other observers to bc land, but which he u rather to indicate thu want than to supply it, and we 

* U Of°course'the fulf sc^entific'results of the Polar,s expe- |j aVe , , . ,ttlc * opes ,° f much pr0 ( S ™ a b * m * ^ ^ 

dition cannot be known until that vessel shall have been * en,1 f untd 11 18 carefully studied and treated 
found and brought back with the treasures she has scientifically Until this is done there are many difficult 
gathered, and the records and details of her Arctic problems connected with angling which must, we fear, re- 
explorations. But enough is told by the witnesses whom mam unsolved. One day, for example, fish will take 
we have examined to excite expectation and encourage gre ed,ly any fly that is offtud them, for an hour or two , 
of e hum P a e n°Lo a Xdge °" S l ° d ° mam and before or after thts, their feeding time, the most 

, skilful angler will practise all his wiles in vain. Another 

Lnough has been said to show that the way to the day, only flies of a particular colour or shape have any 
North Pole is clear and practicable: it remains for cha ncc of taking. Again, it does happen occasionally 
Britain to consummate the glory she has already ac- that a veteran Waltonian will return from his favourite 
quired by sending out an expedition so equipped that it stream or lake, under the most auspicious influences of 
ennnot fail to return with the solution of the Arctic sky, wind, and water, with a,very light basket, or it may 
mystery, whose bourne is being pushed further and further be, an empty one. It is also a fact that the most 
back every year. We would recommend the Report to successful day’s fishing is sometimes achieved by going 
tae Joint Committee of the Royal and Geographical dead against all recognised rules and imitations of 
hocieties now considering the subject of an Arctic Naturc These are only a few of the things that require 
xpe ition. to be explained, and in the explanation of which a careful 

- — ...--- ; -— __ —study of the nature and habits of fishes—how they are 

SCIENCE AND ANGITNC affected by atmospheric influences, &.C-would probably 

At/AACA AND ANGLING greatly assist. Of course, there are scientific anglers 

Flats and Fly Fishing, with Hints on Minnow and who have picked up their science under difficulties, and 
Grasshopper Pishing. By Capt. St. John Dick, as they best could, and their number might be indefinitely 
(Hardwicke.) increased if greater facilities were afforded for acquiring 

T T is doubtful whether much real progress has been scientific knowledge. Such anglers will be sure to have 
A made m the art of angling since the time of the indispensable qualities of panence and perseverance; 
Walton, whose “Complete Angler” was published in but they must also be careful observers of Nature, of the 
i6 S 3 - a g rca t improvement has taken place in fishing- conditions of the water, of the appearance ofthe sky, and 
tackle and implements, and we have much better rods, of meteorological phenomena in general; and in addition 
reels, lines, and lures now, than could have been got in to all these they will be found to possess an intimate 
old Isaac’s time. Of late years the number of rod-fishers acquaintance with some special branch of Natural 
has enormously increased, and there is quite a plethora History. 
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There is a point connected with angling which is raised 
by Captain Dick, but not for the first time, and which de¬ 
mands investigation. It seems to be beyond question 
that, over the whole of Great Britain, trout are every year 
becoming scarcer. It is very seldom that the angler 
now-a-days makes a basket equal to what would have 
been called a very common take a score of years ago 
So alarming has been this decrease that district associa¬ 
tions are being formed for the purpose of watching and 
protecting the spawning grounds in their neighbourhood, 
The falling off is probably due to a variety of causes, 
such as over-fishing, pollution of streams, want of protec¬ 
tion of spawning fish and spawning beds, the prevalence 
of pike, &c. It is certain that many streams and lakes, 
easy of access to populous districts, suffer from being 
over-fished ; but the example of Loch Leven, already re¬ 
ferred to, shows what may be done if proper precautions 
be taken This lake is only 3^ miles by 2J, and 9 miles 
in circuit, and is open to anglers from all quarters (by 
paying aceiUin sum per hour) during the four months 
May, June, July, and August. The rest of the year the 
1 ike is closed, and the spawning grounds are carefully 
watched There are both pike and perch in the lake, but 
nets are freely used to keep down these marauders The 
results of these measures are worthy of notice For the 
last fifteen ) cars the takes have been gradually increasing, 
and last year upwaids of 17,000 trout weie taken by the 
rod. During the months of May and June this year 
nearly 9,1x10 have been taken, and it may be added that 
the average weight of Loch Leven trout is a little under 
1 lb What has been done by private enterprise for this 
lake might and should be done by Government for all the 
likes and rivers m the country. There is no leason, 
that we know of, why there should not be a close time 
for trout as well as for salmon The pollution of rivers 
by public works is a more chlhcult question to deal with ; 
but surely something could be done to prevent such whole¬ 
sale destruction as that, for example, which took place in 
the first week of July this year in the rivers Teviot and 
Kibble In the former of these rivers tens of thousands 
of fish, including troat, smelt, grayling, and even 
salmon, were poisoned in one da>. Unless some action 
be taken by Goveinment strictly prohibiting manufac¬ 
turers from sending their poisonous refuse into our rivers, 
not only will the fish in these soon become extinct, but 
the rivers themselves thus impregnated will act as open 
sewers generating and propagating disease in every 
direction. With a little judicious legislation, the quantity 
of fish obtained m fresh water might be so largely in¬ 
creased as to become important as an item of food for the 
people. We have indicated how this might be done with 
regard to trout, &c. With regard to salmon, all that is 
necessary to do is to blast the rocks at the Falls of the 
Tummel, the Gary, and the Spean, in Scotland, and of 
the Axe, and other rivers in England, and the area of 
the spawning grounds of this monarch of our rivers would 
at once be doubled. This could be done at little expense, 
due allowance being of course made for vested rights 
and any interests involved 

A single glance at any page of Captain Dick’s book 
is sufficient to show that he is more accustomed to 
wield the rod than the pen j indeed we fail to see 
the raison dttre of the gallant captain's woik. He 


has, it is true, mentioned one*or two things worth 
setting down in an article or essay, but not worth 
writing a book about. His list of artificial flics is very 
full and may be of service. The only contribution to 
Natural History we can find is his statement—which 
we are inclined to accept as fact—that “although fish 
generally lie with their heads poin'ing up stream, they 
never, by any chance, take a fly in that position, but always 
make a decided turn in the act of rising, and take the fly 
with their heads pointing down stream ” He adduces 
this as a reason for fishing down stream, of which prac¬ 
tice, m opposition to the best anglers, he is a strenuous 
advocate. As to fishing with mipnows, he prefers the 
ordinary metal kill-devils to natural minnows and to all 
other imitations In this, also, experienced anglers wi 1 
generally disagree with him. Ihere is no lure more 
deadly for large trout, in certain seasons, than the natural 
minnow, and next after that, we should sav, is the phan¬ 
tom minnow I n his remarks on pike fishing, the author 
does not refer to the spoon-bait, which nevertheless, in 
lakes, especially in dull weather, may safely be backed 
against any other lure Whv docs the author almost 
always use the word “fisherman," and only once the much 
more precise term “ angler ” ? Strictly speaking, “ fisher¬ 
man ” is a generic term, and applies equally to net and 
rod-fishers, but by common usage is generally employed 
to denote the former, whereas “angler” is a distinctive 
term which can be applied only to the rod fisher. 


Ml VART’S “ ELEMENT A R Y ANA TO MY” 

Lessons in Elemeniaty Anatomy By St George Mnart, 
FILS. Pp 533. (Macmillan, 1873) 

"'HIS modest volume is one of the series to which 
Huxley’s “Physiology, 1 ’ Ohvei’s “Botany,” and 
Roscoe’s “Chemistry” belong Like them it has the 
indispensable merit of being an elementary manual 
written by a m.ister of tlic subject, for while special 
investigations may be often well performed by advanced 
students, primers and text-books can only be properly 
written by experienced teachers. 

The plan of the book is to describe in a popular 
manner the various bones and other parts of human 
anatomy, excepting the reproductive organs, and then to 
point out the chief variations among other vertebrata. 
It would perhaps have been better to have called it 
“ Elementary Lessons in the Comparative Anatomy of 
Vertebrate Animals for as all the organs are used to 
illustrate those of man, consideration of non-vertebrate 
classes is very reasonably omitted. Moreover, for reasons 
given in the preface, with which every teacher of the 
subject will probably agree, the largest space is given to 
the account of the endoskeleton The whole forms a col¬ 
lection of facts, accurate in detail, carefully arranged, and 
clearly described. One would think there must be slips 
among so many isolated statements, but we have failed 
to detect one in a careful perusal of about 300 pages. 
The sixth chapter contains a review of the general mor¬ 
phology of the vertebrate skeleton, and here Mr, Mivart’s 
well-known views, communicated to the Linneean and 
Zoological Societies, are expounded fully but simply. 
Without admitting all his positions, as for example the 
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homology of the trabecula cranti, most of what is stated 
in this chapter is well enough established to form part of 
a manual for students of comparative anatomy 
But who arc these students > No one could follow the 
closely printed pages of description here given, without a 
good general acquaintance with hitman anatomy and a 
thorough knowledge of the human skeleton For this 
reason wc think it would have been better to have cur¬ 
tailed or even omitted the preliminary accounts of each 
organ in man, because they arc not sufficient alone, and 
there are many excellent treatises on this subject already. 
If it is answered that the book is really intended foi boys 
and girls at school, then the details given, especially in 
osteology, arc far too numerous in fact they would be 
unintelligible without a good museum, and learning 
zygosphenes and hypapophyses without seeing them is far 
worse mental training than Barbara Celarent, or the 
verbs in yi. For the second class of readers mentioned 
in the preface, teachers, medical students, and others 
acquainted with human anatomy, this little treatise will 
b; found ju3t what they want in order to learn “its more 
significant relations to the structure of other animals.” 
The only defect they will find is the omission of the 
organs of repioduction and the structure of the ovum 
The woodcuts are generally sufficient, and so ne of the 
diagrams arc lemarkably ingenious and useful Some 
are, however, much too small, eg the diagram of the 
skull, Fig 197, and all the figuics of entire skeletons, as 
200, while others, as 137, representing the shoulder- 
girdle of Hemtdactylus, after Parker, greatly need the 
shading and tinting of the original drawing The plan 
of repeating an illustration whenever it is referred to is 
not often adopted in English books, but on the whole it 
13, we think, the most convenient. 

Experience will show what class of students will 
really make most use of Mr Mivart’s Lessons We 
heartily recommend them to all medical students and 
zoologists who have access to a good museum P. i> 


OUR BOOK SHELF 

Die Robbe und tin Otter (Phoca vitulina ct I.utia vul¬ 
garis) in Ihrmt Knochen-uml Mu sit l ekelet Erne 

anatomisch zoologicgische Stuchc von IJr J C G 
Lucae 102 pp. 15 plates (I- rankfort-on the-Main, 
iS73) 

Under this title the distinguished anatomist. Prof. Lucae, 
ha?contributed to the “Transactions of the Sencken- 
bergian Society of Naturalists,” an elaborate treatise upon 
the anatomy of the Common Seal (Phoia vitulina). The 
osteology of Phoca is minutely described, and every part of 
its skeleton compared with the corresponding portions of 
that of the Otter—one of its nearest allies among the 
terrestrial Carnivora Comparisons with other mammals 
are ajso given 

'Fifteen well-executed plates illustrate this excellent 
. jJiemoir, which, when completed (the first part bang only 
now before us) will leave little to be added to our infor¬ 
mation as to the osteology of the true Seals ( Phoada) 
To our knowledge of the structure of the two other 
families of the marine Carnivora (the Tnchecidte and 
Otarndae) we have lately received a valuable contribution 
in the shape of Dr Murie’s Memoirs on the Walrus and 
Sea-lion, published in the Zoological Society’s “Trans¬ 
actions,” so that great progress has lately been made 
towards a perfect understanding of the osseous structure 
of the marine Carnivora- 


LETTERS TO THE EDITOR 

[Tht Editor does not hold htmselj responsible for opinion: txpreised 
by hi: correspondent:. No nolle: v taken of anonymous 
communications. ] 

Agassiz and Forbes 

Ma George Forbes has, in Nature of May 22, given his 
version of the controversy between Agatsiz and Forbes. I had 
no intention, 111 a former note, of reviving, for the benefit of the 
readers of Nature, this unpleasant subject, but simply wished 
to protest against the <-1 cathedra statements of the reviewer of 
Tyndall The materials for an impartial discussion of the 
history of glac.er work are accessible to all investigators, and 
when it comes to be written, Agasstz and Forbea will obtain due 
credit for their share of the work. One of the points at itsue 
between Forbes and Agassiz is not a matter “of facts to be 
proved or disproved by facts " The conversation between 
Agassiz and Forties (Meath as witness for Forbes) held on the 
first day ot their sojourn on the Aar Gla-ier, refers simply to a 
difference ofopinion on the t rp/anation of ceitain lands (observed 
previously by several persons, and well known to Agassiz) The 
nature of these binds has to this day remained problematical 
and why Agassiz, when wru ng to Humboldt that be had ob¬ 
served t/nse bands at a dipth of 120ft in the body of the t>laaer, 
shoul 1 give any credit to Forbes passes all understanding This 
observation was made after Forbes’s departure, and Agassiz cer¬ 
tainly needed no “ reconciliation with bis conscience ” to describe 
this as “le fait le plus nouveau quc/oiobscive ” The testimony of 
Mr. Ilea'h is of no value, for it certainly would be the height of 
presumption, in a man without any previous acquaintance with 
glaciers, to undertake to decide in a few lines, a point to this day 
a subject of con'roversy among investigators of glaciers, hts 
endorsement of the claims of Forbes is as ridiculous as the 
attempt made by a prominent Swiss geologist (who gives his 
testimony in favour of Forbes), to ign ire the claims of Agassiz, 
bypassing his name over in silence when writing the history of 
geological science m Switzerland 

I would also remind Mr. George Forbes and the editors of 
the “ Life and Letters of Forbes," that Agassiz’s sffiimatlon 
carries as great weight as that of horbes or Mr Heath Forbes 
is entitled to whatever credit there is 111 his explanation of there 
bands and no more, an explanation which has not been 
alopted by Agassiz for the very good reason that he did not 
deem it a satisfactory one, and did not attach to it the came 
importance which Forbes did. Agassiz expressed to Forbes 
considerable surprise at the appeaiance of the ban Is which 
presented that morning peculiar conditions, not usually seen 
except after a hard ram, and on the strength of this surprise 
Forbes lays claim to the discovery of the bands, and boldly 
accuses Agassi/ of knowing nothing about them at the time of 
his visit In investigations carried »n for several years, as those 
of the glacier of the Aar under Agassi it wa3 most natural that 
special points should not always be uppermost in the mind of the 
investigator, however interesting they might appear to a visitor j 
this will fully account for any want of interest shown by Agassiz 
on first meeting Forbes and discussing the veined structure of the 
Ice 

Agassiz certainly owed nothing to Forbes, who was an invited 
guest on the glacier of the Aar, a novice in glacial work. No 
attack was made upon Porbes, as is stated by Mr. George 
Forbes, it originated with him I n a letter addressed to Forbes 
by Aga'siz when he first discovered that Forbes had published, 
independently as his own, observations made upon the glacier 
of the Aar, during his stay With the Swiss party, he says 1 “the 
idea that in thought you conceived the project of an independent 
publication did not come to me for an instant I should have 
thought I did you injustice by such a supposition ” Agassiz felt 
he “had been deeply wronged ’’ by the course taken by Forbes ; 
he made no answer to Forbes and paid no further attention 
to the subject, not because there was “no room for discus- 
sion," but because the tone adopted by Forbes was so insulting and 
overbearing as to render all further discussion impossible with¬ 
out Us degenerating into the personalities afterwards indulged 
in by Forbes m his letters to his friends, which the editors of 
hi-Life and Letters have taken special pleasure in reproducing 

Forbes did not hesitate to bring Mr. Heath uninvited to the 
glacier of the Aar, probably to act as his witness and swel 
the party, yet both he and his son regard the presence o 
friends of Agassiz, to assist him in his work, a most monstrous 
circumstance. Pioneers usually find it difficult to explore the 
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way, but when the track is once blazed it is easy enough to 
follow and find the path. 

As I do not wish to fill the pages of this journal with per¬ 
sonal explanations, my contributions in Narukt to this subject 
must cease with this note. It is not my purpose at present to 
refute the imputation! cast upon Agassiz by the editors of 
Forbes’s Life and Letter* , he can well afford to pass them 
over as he has done thus far, in silent con empt, the more so 
since, fortunately for Agiwiz, the editor - have given us from 
Furhes\ own letters all that was necessary to show a course 
of duplicity, on Forb“s’s part, towards the man with whom “ he 
served his apprenticeship in glacier observa'i in,” which is happily 
rare among scientific men Ai.txsNDtR Aotssi/, 

Proboscea capable of sucking the Nectar of Anagrsecum 
sesquipedale 

Mr W. A. Forbes, m the number for June 12 started 
the question, whether moths are known to inhabit Madagascar 
with probosres capable of such an expansion, as to obtain the 
last drops of the nec'ar secreted in the lower part of the whip- 
like nectaries of Anii’nmim \esquipedale 

As long as a direct answer to this question has not been given, 
it may be of some inteiest to sta’c in gmeral the existence of 
moths provided with probosccs sufficiently long for the honey- 
spurs in question 

home days ago I received a letter from my brother, Fritz 
Mllller (ftajahy, Prov St Lathanna, Brazil), in which he sajs 
“ I recently caught a Sphinx (not de'erminable by Burmeister's 
“ Biazllian Splmigidre”), the proboscis of which has a length of 
about o 25 metres—a length not approached by any honey tube 
of this country known to me I enclose the proboscis ” Being 
unable to get the name of tins species of Sphinx, I append the 
illustration of its proboscis, magnified in the proportion 7 1 



This proboscis, in its contorted condition forming a roll of io-ii 
millimetres m diameter, and showing at least 10 elegant wind¬ 
ings, in its expanded condition attains a length of between 10 
and it inches, and would consequently be adapted to the necta¬ 
ries of Anagracum sesquipedale, which have been found by 
Darwin 1 ij inches long, with only the lower inch and a half 
filled with nectar. Darwin indeed says, with regard to the fer¬ 
tilisation of Anagritatm sesquipedale (p 19$ of his work on 
Orchids) ; “ there must be moths with probosccs capable of 
extension to a length of between 10 and 1 r inches " 

Lippstadt, July 1 Hermann Mullkr 

An Order of Merit 

Your leading article in the last number of Nature on the 
subject of a proposed “Order of Merit for Scientific Men,” re¬ 
calls the views (in exact correspondence with your own) enter¬ 
tained by my brother-in-law, the late J. Beete Jukes. These 
wire expressed by him in no uncertain terms on the Occasion of 


publishing an address on tlie Ceological Survey, delivered in 
Dublin in 1865 

I take the liberty of sending j»u a print for your perusal, and 
to refer to note B, at p 21 I was glad to see the subject so well 
dealt with in your article Ale 11. Brown r 

5, West IliII, ll.ghga’e 

“ Men of science have of late years pandered too much to the 
utilitarian quackery of the age, and it is time that some one 
should stand up to protest against it Government and the House 
of Commons shoul 1 lie told that Science must be supported and 
encouraged for her own purely abstract purposes, independently 
of all utilitaiian applications The necessary preliminary, in¬ 
deed, to these utilitaiian applications is the discovery and 
establishment of abstract scientific truth by men who look to 
(hat alone, and whose whole faculties and lives are devoted to it 
1 he men who afterwards make the practical applications of it 
often attain, indeed, far wider reputations than the real men of 
science, and become to the p pul ir gaze the representatives of 
Science itself The higher elas, are rarely much known to the 
public (luring their lives, and are not usually men who would 
experience any satisfaction if they were nick-named Kmght3 or 
labelled with C 15 , or would feel inclined to accept any other 
crumbs that might fall from the table of the politically great and 
powerful Nor would they uunmonly care much for pecuniary 
rewards, unless as a me.ns to enable them to do their work 
without drudging for the support of themselves or their families 
They are the men, however, who in the end rule the world, and 
doubtl as they are often sustained in their labours by a con¬ 
sciousness of this fact 

“ It would manifestly conduce to the public good and the na¬ 
tional honour if such men, when they do arise amongst us, 
should be sojght out, recognised as public beneiactors, anil 
allowed means to do that work which their faculties, anil theirs 
only, enable them to perform” (“Her Majesty’s Geological 
Survey ot the Unite! Kingdom," Sic , by J Beete Jukes, F R.S 

iS67) - 

Geological Sub idence and Upheaval 

Sir J Hfrsuii.l thought that the earth’* crust floats upon an 
ocean of molten matter, and that the washing of detritus from 
the land into the s;a, by altcung the relative weight of different 
portions of the shell, occasions a subsidence of the ocean’s bed 
and an upheaval of the land, which may be either gradual and 
insensible, like the process of dmudation, or spasmodic and by 
fits and starts produr ng earthquakes and sometimes volcanic 

T^bix theo-y was at one time adopted, at least partially, by Sir 
C I.yell, but is not mentionel in the latest iJiuon of his 
“ Principles," and is generally rejected by geologists as at 
variance with the opinion held by Sir W Thomson and others 
in regard to the internal solidity of the earth Put this objec¬ 
tion may be avoided by modifying Sir J Hcrschel’s theory We 
may repudiate his hypothesis that a great fiery ocean exists below 
the outer crust We may arrive at many of the important con¬ 
clusions which he drew from this hypothesis, and which he de¬ 
scribed as all that a geologist could require, by admitting either 
that solid rocks ate phi die, or that some of the lower and warmer 
stmta oj the earth me mote pliable than the upper. 

As to the plasticity of solid bodies, it may be sufficient to 
refer to the experiments of M Tresca (Comp. Rend de l’Acad , 
1864-65, and Annales du Conservatoire, No 21). Dr Tyndall 
(Glaciers of the Alps, p 9) suggestsjthe possibility that the con¬ 
tortions of the strata in the valley of Lauterbrunnen may have 
been produced by pressuie acting throughout long ages^on the 
rocks m their present hard and solid condition 

Again, the lower strata of our globe may be rendered more 
pliable than the superincumbent rocks by the great internal heat, 
although it may be insufficient to fuse them or even to maintain 
them in a viscous condition Many of the geological effects of 
a molten ocean may thus be produced. 

The theory that volcanic eruptions arc caused by water perco¬ 
lating through superficial cracks may, perhaps gi v = a clue to the 
reason why volcanoes often occur 111 a great circle round the 
globe and in diametrically antipodal positions. When other 
causes concur to modify the form of the earth, the tidal strain 
occasioned by the sun and moon may often be required to over¬ 
come thews inertue, this strain being greatest m the great circles 
of the globe perpendicular to the direction in which the sun and 
moon happen to be, cracks would probably occur most readily 
in these circles. ... . 

It teemi at least a curious coincidence that soma areas of recent 



NA TURE 


\July i7, 1873 


subsidence, eg. coral reef* and island*, are parti of the earth’* 
surface which have lately increased rapidly in weight , and u 
may be worthy of consideration whether coial and volcanic 
islands have contributed to deepen the bed of the ocean 

J. F. Andukson 

CautcreU, Hautes Pyrenees, July 12 


An unusual atmospherical effect was witnessed here to day, 
which I had a good opportunity cf observing. The sun was 
about 8“ from the horizon, shining brightly upon a heavy shower 
which had a background of dark clouds. The result was, of 
course, a double rainbow of remarkable brilliancy In nddition, 
however, to the ordinary circular and concentnc bows, there 
was a third of an elliptical form, the two ends of which respec. 
tnely sprang from the two ends of the inner arc, while the 
elliptical curie cut the outer arc at each extremity of a chord, 
which was parallel to, and which intersected the normal radius 
at a point about two-thirds of its length above, the diameter 
that formed the common base, l'hc top of llie elliptical bow 
was thus the outermost of the three, but the space between its 
inner margin and the outer margin of the second bow, although 
quite distinct, was not large 

The appearance of the third bow was due to light reflected 
fiom the sea The sun being low, the resulting line of reflection 
was long, and it was the linear character of the source of light 
winch gave the elliptical form to the how it occasioned 

Dunskaith, Ross-shire, July jo GtGRtit J Romanes 

CHLOROPHYLL COLOURINGS A TTERS * 

II. 

T THINK there cun be no doubt that the spectra 
of the various yellow substances given in PI. 11 ( 
Figs- 3i 4, and 6 of Dr. Kraus’s work, are due to a 
variable mixture of xanthophyll, yellow xanthophyll, 
and Iichnoxanthinc. These can be separated, and 
do occur in different kinds of plants, either alone or 
mixed m such variable proportions that the spectra of 
the solutions show the absorption bands, not only in 
vat iab!e positions, but also much less distinctly in some 
cases than m others. This difference is ascubed by the 
author, not to a variation in the relative proportion of 
two or more substances, each having defintte and unvary¬ 
ing characters, but to the modification of one single sub¬ 
stance, due to some unknown cause, assigning as a reason 
for this supposition that the chemical reactions are the 
same, and that the positions of the absorption-bands vary 
so gradually from one extreme to the other that no dis¬ 
tinct demarcation can be detected. Now tins is so very 
fundamental a question in such studies, and, according 
as tt is decided, would modify the conclusions so much, 
that it is requisite to d.scuss it somewhat fully. No 
doubt the posttion of the absorption-bands seen in the 
spectra of solutions in different liquids does differ very 
considerably, but I feel persuaded that the spectrum of 
the same chemical compound, dissolved in the same 
liquid, is the same in all cases ; and that, tf there is any 
difference between the spectra of two similar solutions 
It is due to a difference in the substances themselves. I 
would restrict the term modification to those changes 
sometimes produced by the action of weak alkalis or 
acids, or by deoxidizing reagents, which are only of a 
temporary nature, so that when the solution is restored to 
its original state, the spectrum is seen to be just as at 
first. We really do require such a term, and I have my¬ 
self constantly used it in this sense. There is, however, 
no such relation between the different colouring-matters 
belonging to what 1 have called the xanthophyll group; 
and, though the presence or absence of oily substances 
may, and sometimes does, materially influence the post- 
tlon of the absorption-bands seen in the spectra of plants 
themselves, yet, when dissolved in a relatively large 
quantity of a solvent, this effect is altogether overcome, 
Al I have shown in my iate paper the position of the 


absorption-bands in the different members of the xantho- 
phyll group is vety different, and yet it would be easy so 
to mix them as to have a perfect series of connecting 
links, and in my opinion the variations from what appear 
to be independent compounds may be explained in an 
extremely simple and satisfactory manner, without sup¬ 
posing that the optical characters are subject to any 
such variations as arc ascribed to them by the author. 
Whenever I have met with these variations I have 
looked upon them as presumptive evidence of there 
being a mixture, and have always been able to prove 
the truth of this principle by subsequent conclusive 
experiments The following example will serve very 
well to explain my views. Many yellow floucis are 
coloured by a variable mixture of what I have called 
xanthophyll, yellow xanthophyll, and lichnoxanthine. 
The former occurs separately in the Alga, Porphyra 
vulgaris, the second in such pale yellow flowers as the 
yellow Clityunil/ientum, and the last m the yellow fungus, 
C/avana juujormti. l'hc absorption-bands of these two 
kinds of xinthophyll are in a very different position, and 
the lichnoxanthtne gives no bands, only an uniform ab¬ 
sorption, extending over about one half of the spectrum 
from the blue end. 'I he chemical reactions are also 
equally distinct. On dissolving each in absolute alcohol, 
and adding a little hydrochloric acid, the 1 first fades 
slowly, without being first changed into another yellow 
substance, and without turning blue or green , the second 
is first alteied into another yellow substance, giving a 
spectium with two absorption bands in a different posi¬ 
tion, and then turns to a deep blue, whilst the last 
remains unchanged for a much longer time, and fades 
very slowly Now, of course, if all these weie mixed 
together in variable quantities, we should get results 
varying according to the relative amount of each. The 
absorption-bands due to the two kinds of xanthophyll 
would he in an intermediate position, according to the 
relative amount of each constituent, and would be mote 
or less indistinct, according as there was more or less of 
the lichnoxanthtne , and on adding a little hydrochloric 
acid to the solution in alcohol the colour would turn to a 
more or less blue green, and subsequently fade to a pale 
or deeper yellow, accoruing to the relative quantity ol 
each constituent. 

In order to make my meaning more clear, let us sup¬ 
pose that we were to take a mixture of (ciiul quantities 
of xanthophyll and yellow xanthophyll. Using the nota¬ 
tion I have so often explained in former papeis, the 
centres of the absorption bands of the spectra of a 
solution in bisulphide of carbon would then be— 

Xanthophyll.61 8 

The above mixture.6$ 8^ 

Yellow xanthophyll.7 

Now on exposing solutions of xanthophyll or yellow 
xanthophyll to the sun both fade, and if examined when 
very little colour was left undecomposed, the bands would 
be seen to be in the same position as at first, the solution 
being in fact just as if a large part of the colour had been 
removed, or as if it had been much diluted. In the ca«e 
of the mixture this would not be the case. Xanthophyll 
is more rapidly decomposed than yellow xanthophyll, so 
that when very little colour was left the bands would be 
no longer in the original position, but in the same place 
as those of yellow xanthophyll, showing that a small 
quantity of this is left, when all the other has been 
destroyed. If some lichnoxanthine had been mixed with 
the solution, after longer exposure to the sun no absorp¬ 
tion-bands would be seen, only the general absorption 
due to that substance. Moreover if we took equally 
deep coloured solutions in absolute alcohol of the same 
three different specimens, and added a little hydrochloric 
acid to each, the xanthophyll would fade till it was colour¬ 
less, the yellow xanthophyll would turn to a fine blue. 
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and the mixture would also turn blue, but of only about 
half the depth of colour. If llchnoxanthinc had been 
present it would have caused the colour to be green , and, 
after the blue product had faded, it would remain as a 
residual yellow. By experimenting with such known 
mixtures we therefore see that, independent!) of being 
able to partially separate the constituents, the evidence of 
the solution being a mixture consists in the difference in 
the position of the absorption-bands, in the change in 
their position, or disappearance, when partially decom¬ 
posed by light, and in the relative quantity of blue 
substance formed by the action of hydrochloric acid, and 
of the residual yellow Such, then, being the case, we 
know what kind of methods to employ in studying 
natural coloured solutions, suspected to be mixtures , and 
on applying them to the investigation of the solutions ob¬ 
tained from leaves and flowers, I find that they behave 
exactly like such artificial mixtures, and not only so, but 
there is generally no difficulty in more or less perfectly 
separating the constituents, so as to correspond more or 
less closely with the different substances in their more 
pure state. The evidence of their being mixtures is there¬ 
fore as good as could be expected. Kraus seems 
never to have made such experiments, and yet he strongly 
criticises what I had said about the existence of several 
distinct kinds of xanthophyll; but I contend that by 
adopting the principles 1 nave described, we can com¬ 
pletely explain the various facts on perfectly simple 
principles, without supposing that the optical characters 
of any single substance are subject to variations from 
some unknown, and, as I believe, altogether imaginary 
cause. 

The flowers of different varieties of Esihscholtzta call- 
forntca are also a good illustration of my views. The 
very yellow petals are coloured by yellow xanthophyll, 
with a very little xanthophyll and lichnoxanthine, and 
thus correspond with many other similar flowers, 
but the more orange-coloured petals, and the orange- 
coloured portions of the yellower petals, contain in addi¬ 
tion, another colouring matter, giving the absorption-band 
in the green shown m Plate II Fig 7, at 1 a, of Kraus’s work 
which, however, he did not look upon as evidence of a 
mixture—merely of what he calls a modification. Now, 
on exposing such a solution in bisulphide of carbon to the 
sun, this orange-coloured substance is mofe rapidly de¬ 
composed than the others, and in a while a yellower 
solution is left, which gives exactly the same spectrum 
as that due to the colouring-matter from the yellow petals 
According to this view of the subject we therefore see 
that the yellow flowers are of the usual type, and that 
the more orange-coloured portions of the petals, and the 
whole of the orange-colourul varieties differ only in theie 
being developed an unusual and independent substance, 
which in this case is of orange colour, whereas in the 
flowers of some other plants, such additional colouring- 
matters are red or blue, as the case may be, and instead of 
being allied to xanthophyll, diffei in almost every particular. 

In conclusion I would say that the yellow colouring- 
matters, soluble m bisulphide of carbon, which exist m 
green leaves, aie the above-named xanthophyll, yellow 
xanthophyll, and lichnoxanthine. This is probably the 
reason why this is also the normal type of yellow flowers, 
and why only in particular cases one or both of these sub¬ 
stances are absent. To this I attribute the statement of 
the author that the chemical reactions are the same, for 
he has apparently never examined those plants which 
yield them in an approximately pure state. 

In PI, III. Fig. 2, Kraus gives a representation of 
the spectrum of a coloured solution obtained from 
certain species of OscillaUma . This he has named 
phycoxanthme ; but I am persuaded that the solution 
must have contained three perfectly distinct colouring- 
matters, which can be separated by chemical and 
photo-chemical methods, and do occur almost, or 


quite, separately in other plants For one of these 
substances I have adopted the author's name phyco- 
xanthme. It may be obtained m the most pure state 
from the lichen Peltigeia canitta , when growing in 
such a damp and shady situation, that very little orange 
lichnoxanthine is developed. When dissolved in absolute 
alcohol and hydrochloric acid is added, it fades 
without turning blue. Another constituent of the mixture 
is what I have called fucoxanthine , which occurs quite 
free from phycoxanthme m Fucus and other olive Alga, 
and even in the same species of Osctllalot ur, growing 
where theie is very little light, as those which 
contain phycoxanthme, if growing well exposed to 
the sun. When dissolved in absolute alcohol and 
hydrochloric acid is added, it turns to a splendid 
blue. The third constituent of the mixed solution 
is what I have named orange lichnoxanthine, which can 
be obtained by itself from lichens, and is left when such 
a mixed solution as described by the author, in bisulphide 
of carbon, is exposed to the sun under green glass, until 
the phycoxanthme and fucoxanthine have been destroyed. 
When dissolved in absolute alcohol and trea'ed with 
hydrochloric acid it fades very slowly The relative 
amount of this is greatest in those specimens of Osctlla- 
tona which grow very much exposed to the sun and air, 
and I have found by careful comparative quantitative 
analyses that the relative quantity of these various sub¬ 
stances, which together constituted the author’s pliyco- 
xanthine, varies m such a manner that, as far as the 
fundamental colouring-matters are concerned, the same 
or closely allied species of Oscillatorur , growing exposed 
to a varying amount of light, furnish a most interesting 
senes of connecting links between olive AIga and lichens. 
When their vitality and constructive energy are very 
much reduced by want of light, their type of colouring 
closely approaches to that of olive Alga, whereas when 
they are exposed to much air and light, the type ap¬ 
proaches to that of such lichens as Ptlltgeta camna I 
nave met with other analogous cases, and if more ex¬ 
tended research should still further confirm the existence 
of this analogy between the results due to abnormally 
reduced or increased vitality m the same kind of plants, 
and the normal characters of lower and higher classes of 
plants, it would ceitainly be remarkable, as showing that 
the vegetative energy of the lower classes is in some way 
or other of a lower type than that of the higher classes, 
and would present a striking analogy to the 1 elation 
between the structure of animals whose development has 
been arrested, and that of those of lower organisation. 

The fact of being able to prove that a coloured solution 
obtained from a plant is really a mixture of a number of 
diflerent substances, may at first sight appear to be of 
very little consequence, but I tiust that some of the con¬ 
clusions deduced from this method of study will justify 
me in looking upon it as very well worthy of attention. 
When we come to study the various classes of plants 
glowing under various conditions, with the view of con¬ 
structing such a general science as that I have named 
comparative vegetable chromatology, these details become 
not only of the very greatest importance, but absolutely 
essential. By making qualitative and comparative quan¬ 
titative analyses of the colouring-matters, carefully dis¬ 
tinguishing the fundamental from the accidental, there 
seems every reason to believe that the petals and the 
foliage of plants can be brought into morphological 
agreement, and many of the leading classes of plants 
distinguished, and at the same time connected together, 
so as to form a continuous series, advancing from the 
lowest classes of animals to the highest classes of plants i 
whereas, if we were to look upon mixtures as independent 
colounng-matters, and were not to distinguish well-marked 
species, the whole vegetable kingdom would appear 
broken up and disjointed, without any chromatologtcal 
continuity. H C. Sorby 
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THE NEW LA BORA TORIES OF THE 
NATURAL HISTORY MUSUEM, PARIS* 

N order to provide every facility for the higher scientific 
education, and induce young men to devote them¬ 
selves to scientific research, the French Government have 
established a school of advanced study, in the form of 
a suite of laboratories in which young men receive a 
practical education par excellent , they are trained there 
in manipulations and dissections, and initiated in all those 
delicacies of touch, those turns of the wrist, which are 
traditional in the green rooms (coulisses) of science, but 
which cannot be taught in the theatre. 

Without noticing at present the zoological laboratories 
under the zealous management of M. A. Milne-Edwards, 
and through which have already passed several students 
desirous of taking the degree of licentiate in natural 
science ; or the physiological laboratory, at the head of 
waicll is the eminent M. Claude Hcrna-d, or the libora- 


tories of comparative anatomy and geology, we shall take 
the reader through the Rue de Buflfon, into the new 
buildings which contain the chemical laboratory of M. 
Fremy, the botanical laboratory of M. Brongniart, and 
the laboratory of vegetable physiology and anatomy of 
M Decaisne. 

M Fremy had already, for many years, assembled his 
pupils in the old Museum buildings, badly lighted, 
small, confined, where they were very uncomfortable; 
now, on the contrary, they are installed in a new building 
where they are.furmshed with every convenience for their 
work. 

As soon as we enter the court, we find on the right and 
left, platforms (paillasses) in the open air with a glass 
roof, where all experiments can be made, of a nature 
to taint the atmosphere of the laboratories. On each 
side are ranged buildings, one specially intended for 
beginners, the other for more advanced students. The 
laitci is provided with fu'mees, by means of which the 
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highest temperatures may be obtained. Each pupil h/M 
his place marked out, his name inscribed upon the frame 
above his work-table, which is furnished with a set of 
drawers and a rack for holding the matlnel appropriate 
lor his special work. The laboratory of the assistant 
naturalist, M. Terreil, and the preparatory laboratory, are 
Situated in a line with the pupils’ laboratory. 

The bottom of the court opens into a lobby which 
communicates with the two wings of the building ; here 
are conveniences for depositing the clothes which the 
students exchange for their working garb on entering the 
laboratory. A door in this corridor gives access to an 
antechamber into which open the laboratories of M. 
Fremy, and that of his special assistant, placed side by 
side. 

1 he first and second stories of the buildings on2 the 
right and m the centre are intended for the botanists of 
Mi Brongniart, who have not yet obtained complete pos- 

* from « artide in 4* Rulure, Nt. 1. 


session •, the left wmg belongs as yet to chemistry • on 
the first story is the lecture-hall, on the second the 
; library. 

M Fremy has realised the foundation of a true school 
of chemistry; not only does he lavish on his pupils his 
instructions, but he sees that thetr education is com¬ 
plete. Every day at three o’clock work m the laboratory 
ceases, and oral instruction begins, the lecture-hall, more- 
over, being open to the public M. Fremy gives instruc¬ 
tion in general chemistry, with a well-known power of ex- 
position ; M. Terreil has charge of analysis; M. Ed. 
Becquerel, of the Institute, initiates the students in 
the management of physical apparatus ; Jannetaz, as¬ 
sistant in mineralogy, gives instruction in that branch j 
and lastly, M. Stanislas Meunier, already known by his 
researches upon meteorites, treats of all the parts of 
geology which are connected with chemistry. Examina- 
tions are held by the lecturers for the purpose of 
testing the work of. the [pupils, who are rewarded at 
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the dole of their studies with certificates testifying to 
their diligence and their acquirements. 

All this instruction is absolutely gratuitous. M Fremy 
wishes to remain faithful to the old motto of the museum, 
“ Tout est gratuit dans l’dtablissement,” though this ex¬ 
cessive liberality is perhaps open to criticism. 

Behind the magnificent chemical rooms we found the 
modest laboratory of M. Decaisnc. Descending a few 
steps we reach a garden set apart to experiments in 
culture, having 011 the left a glazed gallery this is the 
laboratory of vegetable anatomy and physiology. M 
Decaisne superintends and advises the anatomists during 
his daily visits ; M Dehtfrain, who is well known for Ins 
researches in agricultural chemistry and vegetable phy 
siology, directs the work of the laboratory represented in 
our illustration It is a long apartment, perfectly lighted 
into which stream the rays of the sun, that plays so 
important a part in all the phenomena of vegetable life , 
on the right, ventilators carry off alt the strong-smelling 
gases which the chemist is obliged to employ , long tables, 
furnished with earthenware vessels, extend along the 
middle of the apartments as well as underneath the 
windows. Everything is scrupulously tidy. 

This laboratory of agricultural chemistry will no doubt 
yield to agricultural chemistry important results The 
man of science will have here the means of preparing at 
pleasure true artificial soils ; he will see plants of various 
kinds grow under his eyes; he will nourish them with 
organic and mineral substances whose composition is 
known to him. He will follow step by step the various 
phases of vegetable life , he will study the yet mysterious 
laws of vegetable life. Indeed it is difficult to state all 
the powerful resources that are in the hands of the experi¬ 
menter. 


AERIAL SPECTRES 

TN an article on the above subject m La Nature, No 4, 
A M. G. Tissandier gives the following account of what 
he saw from a balloon on February 16, last. 

At mid-day we quitted the earth wrapped in a thick 
mantle of fog ; after travers ng the mass of the clouds, 
we w.re suddenly dazzled by torrents of light which shot 



Fw. z.—Shadow 0! a balloon iurround«d by three aureoles. 


rom a tropical sun, a stream of fire, in the midst of an 
^uresky. Neither the mer <ie glace nor the snowy fields of 
the Alps, give an idea of the plateau of mist which 
stretched under the car like a glassy circle, m which 
valleys of silver appeared in the midst of flakes "of gold. 
Neither the sea at sunset nor the ocean waves when 
lighted up by the orb of day at noon, approach in 
splendour this array of circular cumulus, but which 


have, in addition, “ the light that ncvei was on sea or 
land.” 

When our balloon had passed about 50 metres beyond 
the plain of clouds, its shadow was projected with re¬ 
markable precision, and a magnificent circular rambow 
appeared round the shadow of the car. Fig 2 gives a 
very exact idea of the phenomenon. 1 he shadow of the 
car formed the centre oi rainbow-coloured concentric 
circles, in which were distinctly seen the seven colours of 
the spectrum, violet, indigo, blue, green, yellow, orange, 
and red. The violet was inside, and the red on the out¬ 
side, these two colours being at the same time those 
which were s.cn w.th the great :s' did’nctn ss. We wcie, 



at the time the observation was made, at a height of 
1,350 metres above the level of the sea. 

The balloon, the gas in which exp nded undf r th; heat 
of the sun, continued to rise rapidly in the air, its shadow 
visibly diminishing , soon, at a height of 1,700 metres, the 
rainbow-circle enveloped itentire'y, anddisippcaied horn 
around the car. A little later, at about l h 35™ we 
approached the bed of clouds, and the shadow was girt 
this lime by three silver-coloured auriolc», elliptical and 
concentric, as shown in Fig 1. 

Nothing can give an idea of the purity of these 
shadows, which are cut out in an opaline mist, or of the 
delicacy of tone of the rainbow which surrounds them. 
The complete silence which reigns in the aiirul regions, 
where this play of light is seen, the absolute calm which 
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exists there, above clouds transformed by the sun into 
flakes of light, adds to the beauty of the spectacle, and 
fills the soul with inexpressible admiration. 

We do not yet know exactly to what cause to attribute 
the production of a luminous contour around the shadow 
projected upon vapours or mists. Some observers have 
thought that these phenomena are due to the diffraction of 
light, but it is possible that they have a common origin 
with the rainbow. What tends to confirm this opinion is 
the necessity for the presence of the vapour of water as a 
necessary condition of the phenomenon if it is the 
result of diffraction, it ought to appear as well upon a 
white wall, or any kind of screen, as upon a cloud. It 
is possible, moreover, to study these curious phenomena 
by means of experiments upon the eaith, by suitably 
arranging screens of silk or muslin saturated with water, 
which resemble a cloud, we may expect to be able to pro¬ 
duce the phenomenon. M. Leterne points out another 
excellent method of studying it. On a spring morning, 
when the sun, about 15 or 20 degrees above the horizon, 
has warmed the atmosphere a little, and has produced a 
light condensation of vapour upon the grassy borders of 
the roads, one may see hts silhouette projected upon 
the humid verdure, surrounded by a luminous con¬ 
tour, in which is seen the colours of the spectrum, the 
red, however, being strongest.* 


THE GEOLOGICAL SURVEY OF INDIANA 
E' EOLOGY is a branch of Science which specially 
* commends itself to the fostering care of Govern¬ 
ments, paternal or othciwisc. More particularly is this 
true of a new country, where, in the imagination of the 
settlers, untold wealth has yet to he dug out of the earth, 
if only they could discover in what quarter best to look for 
it. Accordingly, in not a few of our colonies and in a 
number of the States of the Union, geological and mine- 
ralogical surveys have long been at work, originated and 
continued at the public expense. In most cases, of 
course, the first aim of such surveys, and in fact the very 
justification of their existence m the eyes of practical and 
by no means scientific lcgislatois, is the finding of mineral 
wealth. If they were begun from the lofty scientific point 
of view they would fail, and deservedly. But when a really 
able scientific man gets the charge of one of them, and 
has at the same time that tnother-wit and knowledge of 
the world which scientific men so often lack, he may not 
only attend to the rigid economics of his paymasters, but 
do great service to geology His aim is to show the 
public that a strictly scientific basis is the only one on 
which a mineral survey to be of any value can be con¬ 
ducted. And this is so obvious that if it is simply and 
clearly stated, it for the most part commends itself to the 
common-sense of public men. In laying this necessary 
basis and then in carrying out the survey for economic 
minerals the geologist may both pave the way for an 
enormous increase to his country’s industry and wealth, 
and add much of permanent interest and importance to 
the common stock of geological knowledge. 

Perhaps the most notable illustration of the successful 
accomplishment of this double mission is furnished by 
the career of Sir William Logan, whose practical kindly 
ways enabled him to triumph over the shortsightedness 
of colonial obstructionists, and whose patient and saga¬ 
cious labours among the rocks of Canada have made his 
name honoured and familiar all over the world, and have 
conferred distinction also upon his country In the United 
States, too, fostered by the liberality of the Legislatures, 
a number of admirable State surveys have been made, or 
are still in progress. Under the auspices of such men as 
James Hall, Owen, the Hitchcocks, the brothers Rogers, 
Hayden, Whitney, Blake, Cook, and others, 1 not only 
have maps been constructed, but elaborate reports have 

* Comptts Rtndnt, t lxxvi p 786 


been published, embracing, in addition to the paramount 
economics, much valuable m’ormation in geology, mine¬ 
ralogy, and palaeontology 

One of the latest of these State surveys is that of In¬ 
diana, which was started some four years ago under the 
direction of Prof E. T Cox. Like those already referred 
to, it was organised by the authorities “ for the purpose 
of collecting information designed to promote the inte¬ 
rests of agriculture, arts, manufactures^ and mining ” 
But it was furnished at the same time with an analytical 
laboratory “ for analysing such ores and substances as 
may be deemed useful to the State,” and with space “ to 
build up a geological and natural history cabinet,” while 
in order to render its labours as speedily serviceable as 
possible, an annual report of progress was required to be 
issued 

Prof Cox has evidently a hard task before him. He 
has been invited to become a kind of depository of all 
the mining information in the State. He is to see that 
trustworthy mineral surveys are made, and at the same 
time he is expected to look after the laboratory and infant 
museum at lndianopolis and—perhaps most laborious 
but not least useful of all—to receive everybody who 
wants to know about coal, iron, or other mineral produce, 
and to collect and furnish to such inquirers all the infor¬ 
mation procurable. He generously says in one of his 
reports that this latter part of his duties “ has always 
given him pleasure,” though he confesses that it has con¬ 
sumed a considerable poition of his time. Fortunately 
he can count on the help of a small but apparently able 
staff of assistants, and notwithstanding all the obstacles 
in his way he has succeeded in getting through a large 
amount of woik which, though not yet of high scientific 
value, must bear most importantly upon the future deve¬ 
lopment of Indiana 

Three volumes of reports with maps have been 
published, bringing the account of the progress of the 
Survey up to the end of last year. Each of these neatly 
printed and not too bulky octavos describes several 
counties of the State with reference chiefly to the dis¬ 
tribution of economic minerals , and the maps which ac¬ 
company it, though loughly and cheaply executed, are 
clear and must be of infinite service to the many specula- 
1 tors and otheis who every >ear come in increasing 
numbeis into the state m search of mineral investments. 
The coal-field of Indiana, though only a part of the larger 
basin of Illinois, is estimated to equal more than half of 
the area of the whole of the coal-fields of Great Britain 
and Ireland. Some of the coal-seams are of excellent 
quality, specially that known locally as “block-coal,” 
which is said to be unrivalled for iron-furnaces. Abun¬ 
dant iron ore likewise occurs. Hence not only coal-pits 
but iron-works are springing up in rapidly increasing 
numbers Not a little of this wonderful rapidity of growth 
is attributed by Prof. Cox, and no doubt justly, to 
the extended and more accurate knowledge of the 
minerals which the Survey has been able to publish. In 
the course of two or three years tracts of “ primeval forest ” 
have vanished, and in their place the visitor would now 
see clanking engines and mining villages, crowded with a 
population as busy and begrimed as any to be met with 
in Staffordshire or Lanarkshire. And yet vast though 
this change is, it may be said to have only just begun. 
Before many years are over the coal bearing part of the 
formerly quiet agricultural state of Indiana will become 
one of the most active centres of industry m the Union, 
with railways diverging m all directions to cany away 
its mineral produce 

Prof. Cox and his assistants have not only been success¬ 
ful in pointing out the mineral resources of the various 
counties. In looking through his reports one can see 
that he continues from year to year to slip in more of 
general scientific interest. This is notably the case with 
the volume lately published. In addition to a series of 
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elaborate analyses of coals, we find that in the coal-pit 
sections the names of characteristic fossils have found 
their way into the text, that notices are given, not merely 
of the econom cally useful minerals, but of the 
geological formations which have no special indus¬ 
trial value,—Silurian, Drift, River-terraces, &c. The 
volume contains also meteorological tables and 
notices of recent geological changes. But by far the 
most interesting 'contribution to science in its pages is 
a “ Report on the Wyandotte Cave and its Fauna,” con¬ 
tributed by Prof. E I) Cope, with an account of the 
geology of the cave, by Prof Cox himself This remark¬ 
able cavern runs through the “ sub-carboniferous ” lime¬ 
stone in numerous branches which are said to have a 
total length of twenty-two miles, and greatly to excel 
the more famous Mammoth cave of Kentucky in the 
number and beauty of their stalactites. It contains a pecu¬ 
liar fauna, numbering at least sixteen species, which show 
a general resemblance to those of the latter cave, and in¬ 
clude one species of blind fish {Amblvop\n sptliein) which 
lives in the subterranean waters of Kentucky 

In these Reports each county is described separately, 
so that the same geological facts require to be frequently 
repeated This is, doubtless, the most useful airange- 
ment for those for whom the volumes are primarily in¬ 
tended. But it would be a service to other readers if a 
good table of contents were given, and if the index were 
made much fuller, especially in matters of general geo¬ 
logical interest The volumes are eminently praiseworthy, 
and we hope to see them followed, before long, by a good 
m ip and a general geological Report of the whole State 
of Indiana. A G. 


INTELLECT 01- PORPOISES 
A SINGLE visit to the Brighton Aquarium would 
-**■ suffice to convince a recent coirespondent, Mr. 
Mattieu Williams, that the intellect of the porpoise, as 
foreshadowed by its convoluted brain, exceeds, beyond 
comparison, that of the cod-fish or any other representa¬ 
tives of the piscine race. Of the two specimens now 
inhabiting the largest tank in the building, over one 
hundred feet long, the first-comer so readily accommo¬ 
dated itself to its altered conditions, that on the second day 
it took its food, smelts and sprats, from its keeper’s hand, 
and has continued to do so ever since. The later arrival 
was, at first, less sociably inclined ; but both have latterly 
become equally tame, and frequently, while receiving fish 
from my hand with the gentleness of pet dogs, have per¬ 
mitted me to pat and stroke their slippery mdia-rubber- 
like backs. 

During feeding-time it is amusing to watch the avidity 
with which these porpoises take their food ; one, the more 
active of the two, usually securing the lion’s share, and 
displaying marked sagacity by frequently snatching a 
second or third morsel before disposing of the first. 

The keeper in charge of these interesting animals is 
now in the habit of summoning them to their meals by 
the call of a whistle; his approaching footsteps, even, 
cause great excitement in their movements, and recent 
experiments have proved them to be acutely sensitive to 
the vibrations of sound. By the physiologist a more 
pleasing spectacle can scarcely be witnessed than the 
graceful actions of these cetacea, as they swiftly pursue 
their course up and down their spacious tank, ascending 
to the surface of the water at intervals of fifteen or twenty 
seconds, to breathe, each inspiration being accompanied 
by a spasmodic sob-like sound, produced oy the rush of 
air as a breath is rapidly liberated and inspired through 
the single central blow-hole. 

Onward progress is effected in these animals, as in all 
other cetacea, exclusively by the action of the horisontal 
caudal fin 1 the development of muscle at the “ wrist " of 
the toil on which this action depends being enormous and 


plainly visible externally ; the pectorals arc devoted prin¬ 
cipally to the purpose of steering the creature to the right 
or left, aiding it also in rising to the surface of the water. 

The fact alone of the porpoise suckling and evincing 
much maternal solicitude for the welfare of its young indi¬ 
cates the superiority of its position in the zoological scale 
above that of the other representatives of the finny tribe , 
and to this, in addition to the remarks just made upon 
their sagacity when feeding, many other facts may be 
cited, pointing in the same direction. The curiosity attri¬ 
buted to these creatures, as illustrated by the experiences 
of Mr. Mattieu Williams, receives ample confirmation 
from their habits in confinement. A new arrival is at 
once subjected to the most importunate attention, and, 
advancing from familiarity to contempt, if disapproved of, 
soon becomes the object of attack and persecution A 
few dog-fish, Acanthtas and Mustelus , three or four feet 
long, placed in the same tank, soon fell victims to their 
tyranny, the porpoises seizing them by their tails, and 
swimming off with and shaking them in a manner scai cely 
conducive to their comfort or dignified appearance, re¬ 
minding the spectator of a large dog worrying a rat The 
fine sturgeon, six feet long, now sharing an adjoining 
tank with the cod, was first placed with these animals, but 
in a short time was so persecuted that for safety it had to 
be removed , while to this day the lacerated condition of 
its tail bears witness to the pertinacious attention of its 
former comrades. Some lmge skate {Ra/a riavata and 
maculata ), while they maintained their usual habit of 
lung sluggishly on the floor of the tank, escaped moles¬ 
tation ; but no sooner did these fish display any unwonted 
activity than the porpoises were upon them, and, making 
a convenient handle of their characteristic attenuated 
tails, worried them incessantly. On one occasion I wit¬ 
nessed the two Cettuea acting evidently in concert against 
one of these unwieldy fish, the latter swimming close to 
the top of the water, and seeking momentary respite from 
us relentless enemies, by lifting its unfortunate caudal 
appendage high above ns surface. It need scarcely be 
remarked that the skate were removed before further 
mischief could be done, leaving the porpoises, with the 
exception of a few conger, which during the day-time 
mostly lie hidden in the crevices of the rock work, turtles, 
and a huge monk-fish (R/una squatina ) sole occupants 
of this colossal tank. 

While far behind the porpoises in display of intellect, it 
may be hereafter shown that the representatives of the 
Gatiuitf, or cod-family, are by no means the least intelli¬ 
gent of fish. W. SAVIU.k, Kk.Nl 


AN INTERNATIONAL COINAGE 

A PROPOSITION has been made for holding a 
private conference for an International Coinage at 
Vienna in the course of next September, and to consider 
more particularly the following points • 

1. The question of Valuation. 

2. The principal Corns. 

3. The Unit of Value, and its Sub-divisinns. 

4. The charge for Coming, the rate of alloy, and other 
technical questions 

5. The preservation of the full value of the principal 
Coins in circulation, and the coming of others. 

6. The different modes of introducing a new money, 
system. 

The prime mover and most active agent in the promo¬ 
tion of this conference is Mr, A. Eggers, Consul in Bremen, 
1 he declared object is to bring together a limited number 
ot semi-official or private representatives of the various 
countries, with a view of a full discussion of the subject 1 
and a committee ha* been commuted comiiting of 
several French and German gentlemen who are intereited 
in the question of the International Coinage. 
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Mr. Eggers has recently paid a visit to this country 
with a view of inducing some of the English advocates of 
an International Coinage to take part m the proposed 
conference. It was suggested by Mr. J fl Smith, M.P., 
that a private meeting should be held to enable Mr. 
Eggers to explain his views, and this meeting was 
accordingly held on the 25th ult. at the Standards Office, 
7, Old Palace Yard But few persons, however, attended ; 
amongst them were Dr. Leone Levi and Mr. Hendricks ; 
Mr J. B Smith was himself absent from illness. 

The principal propositions of Mr. Eggers, which seem 
to be fully explained in his printed pamphlet, entitled 
“ Die Geldreform,” published at Berlin, were— 

1. That the International Coins should be of a round 

metric weight 

2. As common units of value, a dollar of fine gold 

A gramme, and a coin of 25 grammes of silver 
in fi ne 

3. As nearly corresponding'with the pound sterling, a 

com of 5 dollars, or a new sovereign of 7$ grammes 
of fine gold 

And he suggested that such a gold dollar and sovereign 
might be first introduced in Canada, as very nearly 
agreeing m value with the American gold coinage 

The objections raised against these propositions were, 
first, that if the fine gold in the dollar weighed ii grammes, 
the addition of J alloy would make the actual weight of 
the dollar 1} grammes, which is not a round metric 
weight. There would be the same result with the new 
sovereign of 7$ grammes fine gold, as J alloy would make 
the actual weight 8} grammes. 

A far more serious objection was that the difference 
between the 7J gramme fine gold in the proposed new 
sovereign, and*7 32238 grammes in the existing sovereign, 
equal to o 17762 grammes, would increase the value of 
the sovereign more than 5 \d. t which was quite inad¬ 
missible 

'I he question of a silver International Coin was not 
discussed, the general opinion being that the difficulties 
of agreeing upon a single gold unit were already suffi¬ 
ciently great, and that until they could be[overcome, it was 
almost hopeless to expect that any International Coinage 
could be established. The adoption in the German 
Empire of the 20-mark piece as the gold coin unit, and 
containing 5 041/. less in value of fine gold than the sove¬ 
reign, together with the very large amount of the new 
German gold coinage, appears to offer at the present 
time an insuperable obstacle to the common adoption of 
an International Coinage, however desirable it may be. 


NOTES 

At the meeting of the Pans Academy of Sciences on the 7th 
instant, three elections to the Section of Anatomy and Zoology 
took place. The places to be filled were those of Mr. Agassi*, 
elected a Foreign Associate, and MM. Pictet and Pouchet, 
deceased. In the first case M. Steenstrup [obtained 38 votes 
and Mr. Darwin 6 j in the second Mr. Dana obtained 35 and 
Mr. Darwin 12 ; in the third Dr. Carpenter obtained 35, Mr. 
Darwin 12, and Mr. Huxley l vote. Messrs. Steenstrup, Dana, 
and Carpenter were therefore declared duly elected. 

Tint Professorship of Anatomy at King's College, London, 
rendered vacant by the death of Mr Partridge, was refilled on 
Friday last by the appointment of Dr Cumow, a former student 
of the College, whose medical career at the University of London 
has been one of the most brilliant on record. After having ob¬ 
tained the scholarships and gold medals m Anatomy and Materia 
Medica at the first M 13., he was equally success'ul at the second 
M B , gaining the same honours in Medicine and Obstetric 
dedicine. At the M.D. examina'ion Prof Cut no or also obtained 
. is gold medal We eannet bat think that the Council of 


King’s College have made a judicious selection, and have grace* 
fully recognised talent in one of their most promising pupils. 

The Royal College of Science for Ireland, *m connection with 
the Science and Art Department, South Kensington, has con¬ 
ferred the diploma of associate on the following gentlemen : — 
Faculty of Engineering • G P. Culverwell, E. P. Culvcrwell, R. 
W. Frazer, and E Barrington Faculty of Manufactures • 
Thomas Abbott. The two Royal Scholarships were awarded 
to John O Hicks and James Patterson The silver medal to F. 
A. Caldwell 

" It never rains but it pours ” Prof. Agassi*, as repre¬ 
senting the Anderson Natural History School, of I’enikese 
Island, has been presented by Mr. C. W Galloupe, of Swamp- 
scott, with a handsome yacht of 80 tons, estimated to cost 20,000 
dollars. The! vessel will be used for dredging, temperature 
soundings, &c , along the [coast in the neighbourhood of the 
island ; its presentation makes perfectly complete the apparatus 
for practically training the students of the finest natural history 
school in the world. 

Among the ** Innocents ” slaughtered yesterday in the House 
of Commons we are sorry to notice the Weights and Measures 
(Metric System) Bill, which was withdrawn by Sir Thomas 
Bazley, in the absence of Mr. J B Smith No notice had 
been given of this step, which naturally drew forth some 
protests. 

The Report of the College of Physical Science of Newcastle- 
upon-Tyne, at the end of the second year of its existence, is 
altogether satisfactory The classes have been augmented from 
four to eleven, and the number of students shows a considerable 
increase over the previous session , the attendance at the evening 
classes is also satisfactory The number of students attending 
instruction in practical chtmistry has been so great as to render 
it necessary to make airangements for materially increasing the 
laboratory accommodation. The Council are very sanguine of 
the success of the college, though they feci the necessity of found¬ 
ing more piofessorshtps and obtaining more accommodation, and 
think that the wealthy manufacturers and merchants of New¬ 
castle and the North of England ought to render much more 
assistance than they do We hope the wealthy manufacturers of 
the North will see it to be theirduty, as it certainly is their interest 
to contnbute to the success of such an institution in their midst 
It would certainly be a disgrace to Newcastle if its Science College 
should, in the midst of enormous wealth, not attain the greatest 
possible measure of success There is no reason why this insti¬ 
tution should not be made as successful as Owens College, Man¬ 
chester, and we hope that ere long similar institutions will be 
established in all the large towns of England. It would be a 
pity that those who are concerned in the management of 
the Newcastle institution should mar its success by any 
antiquated restrictions as to a knowledge of ancient languages 
by those who have shown themselves deserving of a degree in 
science. 

W* regret to announce the death of the eminent engineer, 
Mr. J. R. McClean, M.P, F.R.S. 

Our readers have no doubt heard of the recent miserable thefts 
of living Italian coral from the Crystal Palace Aquarium. It is 
really difficult to find words to characterise the despicable mean¬ 
ness of the act Mr Lloyd says that these things are never taken 
when working people are present Meantime the public must 
suffer for the act of an individual, for it has been thought necessary 
so to secure the corals under lock and key, thaqthey cannot be so 
well seen as before, when in open tanks. We can only hope 
that the petty thief will be discovered i happily such acts are 
rare ia our places of public resert. 
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Society," just iuned, contains three paper* by Prof. Owen. The 
last of these is of special interest, as containing the first account 
of a new extinct Slruthions form from Australia, proposed to be 
called Dromorms austt alts, for the full description of which we 
must refer our readers to the paper in question. 

The post tertiary fauna of Australia is extremely rich in 
Macroptdultr, or Kangaroo, many of which greatly exceed any 
of the existing species in sire l’ro r essor Owen has lately de¬ 
scribed a large series of these in a memoir presented to the 
Royal Society, and has divided them into numerous genera, 
founded upon somewhat minute distinctions in the characters of 
the teeth, We have just received from Mr Gerard Krefft, 
Curator of the Sydney Museum, a photograph of the teeth of a 
giant of the race, the four molars together measuring from before 
backwards as much as three inches It is unaccompanied by 
any description, and pending the publ.eation of l’rof, Owen’s 
memoir, we aie unab'c to say whether it belongs to either of 
the species described therein. 

The tank containing the Spring Lobster or Sea Crayfish, 
rahnuius vulgaris, at the llughton Aquarium, No. 36, is 
invested with special interest at the present moment, on account 
of the appearance, during the last few day*, of innumerable 
young. Until within late years, the early condition of this, the 
largest of our British Crustacea, was regirded as a distinct species, 
allied to Si/utllt, representing tiie Stomapodous instead of the 
Podopthalmous older of their Class , it was thus described by 
Lurch under the nime of Phyllosvn j com 'nuts The celebrated 
Belgian naturalist, Prof Van Uenelen, was one of the first to 
establish the identity of these two forms, ami the result of his 
praisewor'liy investigations wai simply and amply confirmed by 
the receat arrivals at the Brighton tanks. I a this 11 PnyVosama " 
phase, the ovate body is so remarkably transparent and flattened 
out, that even when several inches in length they can scarcely 
be distinguished at the surface of the sea, where they often fioat 
in countless numbers So ne very fine examples of these Crustacea, 
illustrating this interesting stage of their development, arc 
exhibited in the typical invertebrate series m the Royal College 
of Surgeons The specimens at the Bnghtoa Aquarium just 
exc’uded from the egg are very minute, scarcely exceeding lull- 
an-iuch in total length, and although swarming in their tank are, 
on account of their extreme pcllucidness, only visible on the 
mo»t close inspection. The " berried hen” producing this large 
brood of youog, was added to the collection about a month ago 
An adjoining tank, No 28, is teeming in a similar manner with 
tnc young of the Common Lobster, Ifomarus vulgaris. 

The number of the “ Proceedings of the Asiatic Society of 
Bengal," containing a report of the annual meeting, has just 
been received. The chief feature of this meeting was the admir¬ 
able address of the president, Dr T Oldham, from which wc 
are glad to see that under the auspices of this Society, a very 
large amount of valuable work continues to be done to the 
literature, archaeology, ethnology, and natural history of India 
For years the Indian Government ignored the acknowledged 
claims which this Society had upon it, in return for the Society’s 
handing over to Government its invaluable collection. It is 
gratifying to be told by the president that the Government oj 
India have acceded in full to the claims of the Society This 
gives us some hope that the Government, who have, the presi¬ 
dent tells us, sanctioned the necessary expenditure for photo¬ 
graphic observations of the forthcoming Transit of Venus, will, 
as the Society desir**, maintain and render permanent the small 
establishment about tQ be fixed for this object on some elevated 
spot, for the special purpose of »olar observation in connection 
with meteorology. The British Association at its last meeting 
requested the Society to urge the Indian Government to establish 


and maintain an observatory for this purpose m India The 
direct value, both to science and to commerce, of the work of 
such an observatory would be incalculable, and we hope the 
Society will continue importunate until the Government accede 
to its wishes. We are moreover glad to see that a committee of 
the Society has been organised to supplement the work of the 
Challeitgtr by exploring the Indian seas, an almost virgin soil, 
the necessary fund* for the purchase of instiuments have been 
granted, and we hope the ship, which is all that is wanting, will 
be forthcoming when the instruments are reidy. Altogether the 
Society must be congratulated on the work it does amid many 
discouragements 

Tfukskaphic intelligence lias been received in Berlin an. 
noun-ing that the English steamer conveying the German 
African exploring expedilion to Congo has been wrecked off 
Sierra Leone. There was no loss of life, but all the effects 
and scientific instrument* of those on board were lost. 

Shocks of earthquake occurred on the morning of July 12 at 
Rime, Froslnone, Alatri, and several other places No damage 
wai done The shocks and subterranean roaring continue in 
the neighbourhood of Alpago A rather strong shock of earth¬ 
quake occurred on the game day In the Valley of Lira, at Isola 
I he workmen left the manufactories, and several houses were 
damaged. 

Mr. J L Hadden, C E., who was blinded by watching the 
electric light at Constantinople, is reported as having recovered 

On June 15, according to the official journal of the Viceroyalty 
of Konieb, in Asia Minor, snow fell heavily on the mountain 
called Bulgardagh, in the Kara of Lrkeli. In some places the 
snow was five feet deep 

Wl have already referredj to the U S exploring expedition 
10 Montana, in connection with the survey for the Northern 
Pacific Railroad. The correspondent of the Mw York 7i itmne, 
writing from Fort Rice in the Upper Missouri, near a newly- 
founded town called Bismarck, gives details concerning the 
organisation of the expedition, wh'th was expected to set out 
from hort Rice at the end of June There is a large military 
e.cort as a protection against the Indians, and the scientific party 
is aril equipped It is expected that the waggons which carry 
our supplies will return loaded with specimens of the natural 
products of the region, especially of the Yellowstone Basin, 
to lie arranged systematically, and deposted in the National 
Musuem cf the United States. The results of this expedition, 
so liberally fitted ont by the American Government, are likely 
to be of great service to science. 

The Times 0/ India contains an account of the death of a 
huge boa-constrictor which infested some marshy ground at the 
foot of the hills near Poodoocottah. The animal was regarded 
as sacred by the natives, who would not molest it, although only 
on the morning when Dr. Johnstone and Mr. Pennington, w.tli 
great danger to themselves, bravely hunted it up and shot it, it 
had swallowed a young child. The animal is about 21 feet long, 
and its stuffed skin is to be deposited in the Madras Museum. 

As might be expected, Mr G J Symons' “ British Rainfall 
for 1872," considering the unusual wetness of the year, is of 
great interest to meteorologists. The author deserves great 
credit for the immense trouble he has taken in putting together 
111 a handy and useful form such a multitude of statistics, and 
the great care he appears to have taken to secure accuracy. The 
greatest rainfall in the three kingdoms during 1872 occurred at 
The Stye in Cumberland, 1,077 ft above the sea-level, where it 
reached the extraordinary amount of 24J'9Sm. j the smallest 
amount was at Silsoe in Bedfordshire, where it was only 26 18 in., 
unusually small a* compared with most other places. The 
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volume, besidei rainfall statistics, contains much that is of in. 
terest to meteorologists, including some statements on the sup¬ 
posed connection between rainfall and sunspot frequency, that 
are worthy of attention. 

“Tttr U S, Sanitary Commission in the Valley of the Missis¬ 
sippi during the NVar of the Rebellion, 186r—1866,” is the title 
of a very interesting volume, giving a detailed account of the 
organisation and working of this benevolent commission during 
the American civil war. It seems to have been on the whole 
well organised and successful in carrying out its object, thus 
doing much to alleviate the miseries of that unfortunate war. 

Mr Frederick. Ayrton, barrister-at law, long resident at 
Cairo, who died tn London recently, has bequeathed to the 
British Museum a splendid library of catigraphic writings in 
Arabic, Persian, and Turkish, collected during many years’ 
residence in Egypt, and the market value of which probably 
exceeds 3,000/ Mr. FlAyrton was a perfect connoisseur in the 
Oriental science of caligraphy, of which so little is known, 
artistically, in Europe, and he devoted time and money, without 
stmt, to this his favourite study Ills collection 19, perhaps, 
unrivalled in Europe The gift is made on c mdition that the 
trustees set apart a room 111 the Museum for the exhibition of 
these specimens of Oriental caligraphy, and that Mr. Ayrton’s 
Arabic scribe, Asadd Lfftndy, be engaged for three or four 
years, at a salary of too/ per annum, to draw up a catalogue 
rationin' of the contents of each series. 

" Lis Uichesses Naturelles du Globe i l’Lxposition Univer- 
selle de Vienne,” by M, Bernardm, is the title ol a short pam¬ 
phlet called forth by the Vienna Exhibition, the author’s object 
bem ' to show that most of the industrial matcuala obtained from 
the animal, vegetable, and mineral kingdoms within the last 
forty years have been lighted upon by chance, and that if com¬ 
petent men were to make a thorough investigation of the 
subject, Nature might be made to contribute to industry a vastly 
greater amount of material than she at present does 

We learn from Tntbner’s Literary Record that M Alphonse 
Pinait has just published a catalogue containing a description of 
the different collections made during his stay in what was for¬ 
merly Russian America (Alaska), brought to Europe, ami is now 
exhibiting in one of the galleries of the Museum of Natural His¬ 
tory, Parts. The collection comprises objects of Natural His¬ 
tory In general, Paleontology, Concliology, and especially a nth 
collection of objects of high ethnographical interest, as costumes, 
tool', arms, &c., used by the aborigines of Alaska. 

We are indebted to Iron for the following .—During the 
recent building of a bridge m Holland one of the traverses, 465 
feet long, was misplaced on the supports. It was an inch out of 
line, and the problem was how to move it Experiment proved 
that the ironwork expanded a small fraction of an inch for every 
degree of heat it received It was noticed that the day and night 
temperature differed by about 25°, and it was thought this might 
be made to move the bridge. In the morning the end out of 
place was bolted down securely, and the other end left free In 
the heat of the sun the iron expanded, and towards night the 
free end was bolted down, and the opposite end was loosened. 
The contraction then dragged the whole thing the other way. 
For two days this experiment was repeated, till the desired place 
was reached. We find no record that the heat of the sun 
has ever been employed in this way before. 

The following is from Ocean Highways During the last 
three years a naval party, command* d by Lieutenant Simpson, 

1 as been employed by the Chilian Government to explore the 
western aide of Patagonia. In November and December 1871, 
Lieutenant Simpson, whose narrative has only just been pub-, 
Ushed, ascended the river Aysen, which falls into the sea in lati¬ 


tude 45° 20' S , opposite the Chinos Archipelago, to the south 
of Chiloe He soon came to rapids and waterfalls which stopped 
his boats, but he pressed on through the foiest m pouring run 
I on foot, and crossed the Cordillera at a point where it has never 
I before been visited The country had no inhabitants, but it is 
Well wooded, and signs of coal were found. 

| No. 5 of the “ Lecture Extras" of the Hew York 
Inbune, contains seven lectures with numerous woodcut 
| illustrations. The principal lectures are, “Sound and Hear¬ 
ing.” “ Voice and Speech,” and The Explanation of Musical 
| Harmony,” by Prof. Elsberg, of the University Medical College, 
New York, “ Deep Placer Mining in California,” by Prof. 
Benjamin Silliman,of Yale College, and “The Seven Senses,” 
by Dr S. W. Raymond, U.S. Mining Commissioner. 

Additions to the Brighton Aquarium during the past week — 

| 3 Green Turtle ( Cheloma virtdts), 4 Green Luards [lamia 
vitidis), 45 Mackerel (VornWr srombei), 3 Sea trout [Salma 
truth), 4 Bass (Labrax lupus), 8 Black Bream (Cantharus 
hma/w), 3 Shad (Clu/va A/oui) I Scad ( Trachnrus irachnrnr) 

2 Octopus (0. vulgar a), 2 bunches of spawn of Squid (Lo/go 
vu/ A ai n), a brood of young Lobsters (Ilomarits vu/gam), 
hatched in tank No. 28 

The additions to the Zoological Society's Gardens during the 
past week include a Mississippi Alligator [Alligator mnsissifft - 
emu) from New Orleans, presented by Mr John Hanley ; lour 
blossom-headed Parrakcetsf/Wow ms cyanic fhala) and an Alex¬ 
andrine Parrakeet (/ n/exandn) from India, presented by Mr. 
HughNcvill, six /.enatda Doves (Anaida nmabi/tt) from the 
West Indie-, picsented by the Right Rev I)r. Stirling, a 
Tabuan Parrakeet ( I’yi 1 An! >j>su labtwmi) from the Fecjee 
Islands, and a Wagler’s Conure ( Conuru t waglen) from Vene¬ 
zuela, both new to the collection , an Eland (Oteas can mi) from 
South Alnca, purchased, two Ctested Porcupine* (I/yshx 
enstata ) bom in the Gardens. 


ON I HE GERM THEORY OF PUTREFACTION 
AND OTHER PERMENTA TIVE CHANCES,* 
II, 

"THE author next proceeded to describe and illustrate, by dia- 
A grains enlarged from camera luclda sketches, some of the 
variations he had observed in organisms found in the milk glasses 
when introduced into other media Another unnamed species of 
Oidium closely allied to that before referred to, and like it 
operating as a putrefactive ferment upon urine, was seen to 
present strange varieties according to the fluid m which it grew 
and the length of lime it remained in it, yet, when placed in 
boiled milk, it returned to exactly the same character which it 
had when in the flask of unboiled milk in which it was first 
observed But still more remarkable modifications were seen 
among the Bacteria One spe-tes of very large size, but of ordi. 
nary form and movement-, as seen first in the milk, presented the 
following, among other varieties. In Pasteur’s solution it grew 
as motionless algotd threads with nucleated segments. In urine 
and turnip infusion it did not grow at all, nor did it in the albu¬ 
minous fluid till boiled and cooled solution of sugar of milk had 
been added, when it returned to tts original Bacteric form at 
first, but afterwards assumed the characters of a torulold organ¬ 
ism. In boiled milk it resumed the original Bacteric character, 
but, after seven weeks, the Uactena bad changed from very large 
to excessively minute ones 

Another species, seen tn the first instance in milk, as about the 
most minute form of Bacterium the author had ever observed, 
grew U1 Pasteur’s solution as an ordinary full-sized Bacterium ! 
but in urine it assumed the unjointed and cork-screw shape, and 
the spiral movements of a Spirillum. In turnip infusion it grew 
with extreme rapidity as au ordinary double-rod-ltke moving 
Bacterium, but after remaining some weeks in that medium ft 
assumed a remarkable fungoid character with greatly increased 
* Continued from p. 914 
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diameter, which on introduction into urine reproduced the mov¬ 
ing Sptrillum, now of very large size, and sometimes remarkably 
branched, but as time passed gradually growing a smaller and 
smaller progeny as the liquid became vitii'ed, till at length it 
lost in the urine its spiral shape, and returned to the appearance 
of the minute ordinary Bacterium first seen in the milk. These 
may serve as samples of this class of observations, which proved 
on the one hand how utterly fallacious are any descriptions 
hitherto given of Bacteria according to form, si/e or movement, 
yet, on the other hand, showing that the different Bacteria, like 
the different Otdia, retained amid all their variations their distinct 
specific characters 

The fermentative changes induced in the media by the intro¬ 
duction of the various organisms weie next alluded to The 
test tubes of the experiment with unboiled milk were shown, and 
it was pointed out that each different organism was accompanied 
by a different appearance of the milk, implying that each was 
associated with a special chemical change m the fluid in which it 
grew An enlarged sketch was also exhibited of the boiled milk 
glasses as they were seen some weeks after they had heen inocu¬ 
lated with the various Bactena, showing that no two of those 
glasses were alike In that containing the Bacteria derived from 
a drop of tap-water introduced into urine the milk had changed 
to a beautiful green colour, that with the kind which formed the 
Spirillum m urine was a pure white curdy mass, sharply acid to 
test-paper, while a third, inoculated with a curious irregular form 
of Bacterium from another of the milk-flasks, was of umber brown 
colour. This glass was brought to the meeting because it was of 
especial interest, not only on account of its peculiar tint, but be¬ 
cause it was an instance of a primary alkaline fermentation of 
milk. Another milk glass had been inoculated with the same 
organism, and had undergone the same change, assuming in a 
few days the same umber brown colour, accompanied by power¬ 
ful alkaline reaction. This particular Bacterium was in some 
forms undistinguuhable from pairs of granules of a form of 
“ Granuligera,” which occurred in one of the milk glasses asso¬ 
ciated with the large Bacteria above mentioned , but the Cranu- 
ligera having been obtained unmixed by introducing it succes¬ 
sively into liquids which permitted its growth, but not that of 
the Bacterium, it proved to be a feeble aud ferment of milk, not 
producing any effect upon its colour One of the glasses sketched 
was of peculiar interest, because it contained a large motionless 
Bacterium, which had been the sole product of exposure of a 
glass of the boiled milk for an hour in a sitting room, the fungus 
spores that tn all probability entered with it having been pre¬ 
vented k from developing by the growth of the Bacterium 
It happened that the Bacterium thus derived from the 
air refused to grow m Pasteur’s solution, urine, or turnip 
infusion, so that if the experiment had been performed 
with either of those fluids, it would have aflorded negative re¬ 
sults as regards the Bacterium, though fungi would probably 
have appeared , and this might have been quoted as a good illus¬ 
tration of absence of Dacteuc development after atmospheric 

l'he Oidium, which, as before mentioned, was a powerful pu¬ 
trefactive ferment of unne, produced scarcely any effect on milk, 
which had remained unchanged in flavour for seven weeks, al¬ 
though converted into a thick mass, not by coagulation of the 
casern, but simply by the dense jungle of the fungus filaments, 
while test paper indicated merely a very faint increase of alkaline 
reaction. The fluid remaining thus unimpaired in quality, ex¬ 
plained the luxuriant growth and healthy appearance of the 
fungus m it, contrasting strikingly with its characters m unne, in 
which it rapidly occasioned putrefaction, and then formed merely 
a scum of toruloid rounded cells. 

In describing these facts, the author did not affect the circum¬ 
locution that would be necessary in order to avoid using the lan¬ 
guage of the germ theory. As stated at the outset, his ongtnal 
object in the investigation had not been to prove that theory, but 
to throw light upon the nature and habits of the fermenting 
organisms, Nevertheless, for the sake of any who might stdl 
entertain doubt upon the question, it might be well to point out 
that the facts which had been adduced were irreconcilable with 
any other view. It was plain that they utterly disproved the 
oxygen theory, while they indicated with sufficient distinctness 
that all Instances of so-called spontaneous generation had 
been due simply to imperfect experimentation, dt re¬ 
mained to consider shortly the only other rival theory, 
the somewhat specious one of chemical ferments. After 
pointing out some of the inconsistencies of that theory 


with the facts obseived, and how its difficulties became in- 
cre ned with the discovery of every new organism with its 
corresponding chemical change, requiring the assumption of a 
new and purely hypothetical chemical ferment, the author 
reminded the Society that in truth there was not a fact in 
chemistry to favour the belief that any substance destitute of 
vitality possessed the one faculty which distinguished all true 
fermentation, viz the property of self propagation of the ferment 
Perhaps the most remarkable instance of a chemical ferment was 
the resolution of the amygdaltn of the bitter almond into the 
essential oil of bitter almonds, hydrocyanic acid, formic acd 
and glucose under the influence of emulsm. The amygdaltn nei'htr 
gained nor lost a single atom, but was simply broken up into 
new compounds under the influence of the peculiar albuminous 
principle emulsin But did the emulsm undergo multiplication 
as m the true fermentations? On the contrary, it had bten 
shown by Liebig and Wohler in their original paper * that a 
certain weight of emulsin would only break up a limited 
qu unity of amygdalin, and that the emulsin when afterwards 
sep iratcd no longer affected amygdalin So far from having the 
proputy of self-propagation, it lost its catalytic power m the act 
of catalysis Thus the chemical ferment theory was in truth 
utterly destitute of scientific basis as explaining true fermentation. 

Such being the case it was contended that the germ theory 
must now be regarded as demonstrated , viz that putrefaction 
and other true fermentations characterised by indefinite multipli¬ 
cation of the ferment are caused by the growth of living 
organisms, which, while capable of great variations according 
to ihe circumstances in which they arc placed, retain their 
specific characters like larger plants, and like them spring only 
from pre-existing similar organisms 

Nevertheless the so-called chemical ferments had a high 
degree of interest in this question, as very likely playing an im¬ 
portant part in bringing about the chemical change*, hor just 
a-, it was proved that a peculiar albuminous principle, emulsin, 
existing in the sweet as well as tn the bitter almond, but absent 
from the pea, or bean, or other leguminous plants examined by 
Lubig and Wohle, could break up as much as ten times us weight 
ol a stable crystalhsable substance like amygdalin, so it seemed 
probable that other peculiar albuminous principles might exist 
111 other plants, such as the fungi, and in like manner break tip 
larger or smaller quantities of other stable organic compounds 
In this sense, then, as intervening between the growth of the 
organisms and the resulting decompositions, the theory of 
chemical ferments might be welcomed as a valuable hypothesis 

I astly, the author showed some blood obtained from a horse 
between three and four weeks previously, in the hope that by 
expo-ting the carotid .artery antiseptically, and receiving the 
blood from it into a “healed” vessel, and protecting it from 
dust, he might, after the clot had contracted, decant off the 
clear serum, and inoculating or exposing the unconlamtnated 
fluid, observe organisms and fermentations corresponding to 
those which occur tn the practice of surgery. 

But to his great surprise day after day passed without the clot 
showing any sign of shrinking, and it remained still uncontracted. 
In the flask shown, the bufly cost was seen to be present on the 
upper part of the still tremulous jelly-like coagulum, but instead 
ol being powerfully pinched together into a comparatively small 
bulk bathed with scrum, that part like the rest of the clot was 
everywhere in coni act with the sides of the glass, and not a drop 
of serum was to be seen. At the same time there was no smell 
whatever about the cotton that covered the neck of the flask, 
showing that putrefaction had been avoided. Somehow or other 
the exclusion of living organisms, while it had not interfered 
with coagulation, had prevented the fibnne from acquiring a 
tendency to shrink. This fact, whde entirely new, and opening 
up a wide field of inquiry, was seen to tally with phenomena 
met with in surgical practice, such as the absence of shrinking of 
the plug of clot near a ligature placed upon an artery It was 
an illustration of how little we are often able to predict what may 
arise when even the most familiar objects are placed in new 
circumstances. 


SCIENTIFIC SERIAIS 
Tiie Journal oj Mtnlal July — We have heard or 

read of a rather impressionable gentleman who, as he perused 
Dr Buchan’s ‘•Domestic Medicine*” fancied himself afflicted with 
« S«4 “ Auml««de Chume ct de Ph>sique," *8*7. p 185 
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every disorder therein described, not even excepting the pain* of 
pregnancy. Bearing this in mind, we would recommend that 
none save those well assured of their own sanity should read the 
Journal of Mental Science Them is so much about morbid 
psychology, madness, and idiocy, that weak readers are in some 
real danger of being taken possession of by an uncomfortable 
suspicion that they may be a little touched themselves The 
place of honour is given to an a Idress on idiocy by Dr J. C. 
Bucknill This is a piece of special pleading (justified, perhaps, 
by its occasion) for the education of idiots Now, as these 
miserable abortions must be kept in life because of the indirect 
evil effects of any system of extinguishing them, we ce tainly de¬ 
sire that they should he kept m asylums and made tomlorlable. 
But we cannot even grant that they are “ more worthy of our 
efforts than those races of animals which men strive to bring to 
perfection.” Except tn *0 far as Science miy be advanced by 
such work. It seems very much of a was’e of lime for such a 
man as Seguin to la mar for four months to fix the eye of an 
idiot as the hrit step in the education of sight We cannot go 
into ecstasy on heiring that idio,s are a.tually taught to use 
knives and fork-, when so many rational beings around us have 
neither knives nor folks to use, nor any use lor them By all 
means let the charitable supp Ht a.ylums for idiots, but at the 
same time it should not be foigotu n that these poor creatures 
can never be educate 1 into anything useful nr lovely, ami that a 
point is soon reichel beyond which fuither cducautm is mis¬ 
spent labour — A valuable paper on “ 1 he Use of lhgitahe in 
Maniacal Excitement ” is contributed by Dr W I Mickle 
Next follows, under the title of “ Consciousne-s and Unconscious 
Cerebration," n rather muddled attrmpl, on the put of W (} 
Davies, B.D , to upset Dr. Carnen’er’s doctnne of “ unconscl )US 
cerebration ” l'ron thii article one might suppose tuat the 
views combated were pecu tar to Dr Carpen er and lus so-called 
disclpl* s Dr Bistian nnd Miss Cobbe, whereas in truth the 
writer has against him not these only, but also the most distin¬ 
guished of liv.ng psychologists Ills writing is a good deal in 
the bad old style, the language serving at timrs, as it seems to 
us, to obscure rather than express thought Dr Carpenter is 
accused of imagining a nervous anatomy to suu his thcoiy But 
Mr Davies do. s not himself seem to be up with the latest scien¬ 
tific surmises For example, in laying th<‘ groundwork of one of 1 
his own arguments, he says “ 1 he very Rame cells in ihe visual 
sense-centre candor, at one and the same moment, see biown and 
yellow ” fie does not seem to be aware that it is highly probable 
that the cells that see one colour never do see another There 
are over a dozen other papers, all of more or less, some of them 
of considerable interest. 

The Monthly Muroscopual Journal for thism inlh commences 
with an article by Mr J W Stephenson ontlic optical appearances 
presented by the inner and outer layers of C osetnodueux when ex¬ 
amined in bisulphide of cathon and in air, 111 which the impor¬ 
tance of considering the refractive index of the medium in which 
calcareous and mIicious structures arc examined, is fully dis¬ 
cussed 1 his is followed by a paper on some new diatoms from 
the hsibours ol Bern and Bolivia, by Mr. b Kitton, in which 
Auhuodisms formosu r and Omphaloptlta versicolor are the molt 
important, — Mr t Wuiham, 111 a very temper »tc manner, re¬ 
buffs the unjustifiable statements of the Ameucan microscopists, 
who, not realising the high scientific position lie holds in this 
country, accuse him ol acting unfairly to Air lolles, and in- 
sjnuaie that lie lias acted from mercenary motives. He end* by 
saying, “ I trust that Colonel Woodward, having affirmed that 
' the position taken by me is certainly true for objectives, a* 
ordinarily constructed,’ will allow that this additional lens em¬ 
bodies a deviation from the ordinary question, which was to the 
effect that there would be no loss of angle aperture of ordinary 
objectives by the immersion of the front surface m fluids,”—Dr. 
Breithwaile continues his observations on the bog mosse..—Ur. 
Koyston-Figgott considers the high-power definition ol minute 
organic particles, m which he divides Ins subject into five parts, 
including the nature of the least circle of confusion, the nature 
of mixed shadows, and the nature of perfect definition.—The 
preparation of the brain and spinal cord for microscopic exami¬ 
nation, forms the subject of a paper by Mr. H. b Atkinson, in 
which he explims m detail the methods employed by Pro¬ 
fessor Rutlierford, and the means of staining sections adopted by 

Petermann'e Geographtsche Mitlhetlungen, No. VI — An account 
of Dr. Nachttgal’s travels ui Northern Africa, which appears in 


this number, we have already noticed in the advanced sheets 
One of the longest and most valuable papers is by Dr. C. E. 
Memicke on Dr Bernstein’s explorations in the Northern 
Moluccas, accompanied by a map An important article is the 
second part of an account by Freiherr F. von Richthofen, of 
some of the results of his journey from Pekin sonthwestwards 
through China, embracing valuable details on the geology, topo¬ 
graphy, and natural history of the lutle known interior of that 
country Another important article is on the Aurora Borealis, by 
M E Pechuel Lo-sche, who for the purpose of ascertaining the 
real nature of the phenomenon, brings together the results of the 
observations o' tSose who have cvrrfully obs-rred it in the Polar 
regions Inis is lo fie followed by anothrr piper in the same 
direction—Dr II Wagner ifintriijutes an article on the Deve¬ 
lopment of the Gcimvn Rulway System, accompanied by a 
well-constructed map 

A very interestin' number of the JJnllilin Miitsiul de la 
Socutt (VAcclimutction <4 Pans lias been published for May 
One of the principal pap re is a long nrtul- by the A tjbc Des- 
goilins, missionary at Yer ka-lo, on the zoology of Thibet. 
The vaned temperatures of Us different levels are such that 
ihe country contains a great varu ly of ammils, the fauna of 
both tiopical and cold climates being found there A descrip¬ 
tion is given by \f Ro‘ ert of his pat nt artifuil incubators foi 
hatching eggs, winch seem to be more perfect in ad their derails 
than any ol tho e appliances we have seen A« a proof of 
the umlntncss of such a So.u ty, the tn retary calls attention 
to the increased price of certain animal and vegetable pro¬ 
ducts of foreign countries, which, if ihe principle of accli¬ 
matisation were more fully dcvc'oped, could lie produced 
much chiapcr in biance Experimcn's xm sericulture have 
shown that silk of viried colour can be produced by feed¬ 
ing the >ilkwo m on different leaves. Worms fed on vipe 
leaves produce a silk of a magnificent red colour I-cduce 
has beeu found ti pro luce an emerald-green coloured silk. 
During April, 51 animals an 1836 bud, were ri ceived at the Gar¬ 
dens ol the Society, while 51 aninuls, and 1,333 birds were distri¬ 
bute 1 Among interesting items of intelligence we may mention 
that the osti iches have begun to lay, and it Is hoped that kangaroo* 
may be s 1 fietlv bred in branee as to justify their being turned 
loose in suitable parts of ihe country Three Trumpeter Swan* 


SOCIETIES AMD ACADEMIES 

London 

Royal Society, June 19—"On a tendency observed In Sun¬ 
spots to change alternately from the one bolar Hemisphere to 
the other ” By Warren Ue La Rue, D C L , F 1< S , Bal our 
Stewarr, IX D , F R S , and Benjamin I.oewy, F 1< A S 

1 Hitherto in our leductions we have summed up the spotter! 
areas of the various groups occuirmg on the sun’s surface on any 
day, and have regarded their sum as a representation of the spot- 
activity for that Uay It has occurred to us to see what result 
we should obtain by taking instead for each day the excess of the 
spotted area m the one solar hemisphere above that in the 
other 

2 On adopting this method, it soon became evident that dur¬ 
ing periods of great disturbance there is a tendency in spot* to 
change alternately from the north or p vuiive to the south or nega¬ 
tive hemisphere, and vice vend, ihe period of *ucb charge being 
about 23 days. When, on the other hand, the solar disturbance 
is inconsiderable, the spots do not present any such systematic 
o .dilation. 

3 We have graphically represented on a diagram the result* 
derived from this method during three of the most considerable 
periods of so'ar disturbance. 

In this diagram the observed values of hemispherical excess 
are marked with an asterisk, and a curve is draw* so as *0 
equalise their smaller irregularities. The northern hemisphere 
is reckoned positive, and the southern negative. Thu unit of 
area is, as before, the one millionth of the sun’s visible hemi¬ 
sphere 

4 The first of there three periods extends from the beginning 
of August to the end of December, 1859. We derive from our 
diagram the following Table, exhibiting the maximum amount* 
of hemispherical excess, with their respective dates 1— 
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Aug 27 
Sept, u . 
Sept 17 
Oct 3 
Oct 16 
Nov 3 
Nov is 
Nov. 20 
Dec 7 
Dec. 22 


+ 1050 


-2920 

-1420 

-2480 

-1320 

-1400 


From these we derive the following values of a period of 
oscillation by taking the differences in dates between the positive 
extremes — 

27 days, 21 days, 29 days, 30 days, 22 days —mean, 25 8 days, 
while doing the same with the negative extremes, we obtain — 
24 days, 22 days, 31 day, 17 days, 32 days—mean, 25 2 days 
5 The second of the three periods extends from the end of 


Jun 


Treating this m the 


j“iy 3° 
Aug 9 
Aug 21 

Sept 16 
Oct I 
Oct. 9 
Oct 19 
Oct. 31 


(- 38o) 




From these we derive, by taking the differences ... —.w - 
the positive extremes, 

29 days, 22 days, 26 days, 23 days, 22 days—mean, 24 4 days 
while doing the same with negative extremes, we obtain — 

18 days, 27 days, 26 days, 18 days—mean, 22 25 days 
6 The third of these three periods extends from the beginning 
of May to the end of August 1862 Treating this in the 
—e obtain 1 — 



+ 460 

Taking, as before, the distances between the positive extremes, 
we obtain — 

25 days, 26 days, 27 days, 28 days—mean, 26 5 days , 
while from the negative extremes we obtain 

24 days, 3t days, 29 days—mean, 28 o days. 

From the whole three periods wc obtain, as the most probable 
mean value, 25 2 days. 

7 We do not profess to have discovered the cause of these 
oscillations, but we would nevertheless suggest that the obser¬ 
vational facts here brought to light may perhaps be connected 
with two other observational facts, the one of which was first 
brought to light by Carrington, and the other by ourselves. 
.The first of these is the fact that, generally speaking, spots in 
the north hemisphere have much about the same latitude as those 
ocoirring at the same or nearly the same period in the south, both 
Nt» widening or contracting together. We may perhaps, there- 
tore^suppose, by applying this law, that the latitude of the spots 
Winch cause the positive extremes in the above senes is not 
g«#Hy different from that of those which cause the corresponding 
negative extremes. 


The second observational law is that which tells ns that spots 
about the same period have a tendency to attain tb»i> muimnm 


at or near the same ecliptical longitude Now, if we suppose 
that in the foregoing three senes the greatest positive extremes 
were caused by the positive spots attaining their greatest sire, 
and the greatest negative extremes by the negative spots, 
attaining their greatest size, it would follow that the two sets, 
positive and negative, must have taken their nse at places on 
the sun’s surface 180* of longitude different from each other 
inasmuch as the one set about twelve or thirteen days before or 
after passed (let us say) the same ecliptical longitude as the 

But if the positive set have the same latitude as the negative, 
and if the one is 180° of solar longitude different from the other, 
it would mean that the two outheahs art at opposite ends 0/ the 
sam solar diameter 

1 his conclusion is an interesting one, but, of course, it 
requires to be verified by further ob-ervation before it be finally 
received. Meanwhile, we are engaged 111 mapping out syste¬ 
matically the positions of the various outbreaks of the sun's 
surface, and wc shall soon, therefore, be able to find whether 
or not there be any truth in this conjecture 

Geologists’ Association, July 4.—Mr. Henry Woodward, 
FHS, president, m the chair -1 “A sketch of the Geology 
of Northamptonshire,” by Samuel Sharp, ISA A general 
section of the county of Northampton shows the lias as a 
basal formation with the inferior oolite beds of the “ Northamp- 
ton sands ” above Fossils are abundant, and some species are 
not found in other localities 1 he upper division consists of a 
nearly white siliceous sand with bands of clay and a plant bed, 
the whole of these deposits being evidently of estuarine and 
littoral origin. Above these, but unconJormably, lies the 
bed classed as Great Oolite, and which consists of, firstly, 
a series of clay beds wnh a ferruginous base and containing 
a plant bed, then, secondly, a limestone series abounding with 
fossils and affording an ornamental stone called “ Alwalton 
marble ” The bed of clay reposing on these great oolite strata 
may be considered the equivalent of the “Bradford clay,” and 
still higher in a general section will be found the Forest marble, 
the ( urnbrash, and, highest of the secondaries, the Oxford clay. 
The high lands of the county are frequently capped by boulder 
clay and glacial gravels containing fragments from nearly the 
whole senes of the primary and secondary rocks A peaty 
fluvutde bed above the gravels contains at its base numerous 
remains of mammalia The lias extends throughout the county 
though appearing only in the valleys, the iron sands occupy the 
middle and the Lincolnshire limestone the northern portion of 
the county, while the other formations are patchy m extension. 
A high tableland about Naseby gives rise to the Avon, the 
Welland, and the Nene, which occupy the principal valleys of 
the county. In past times efforts were made at consider¬ 
able cost to find coal, and recently the question of whether 
coal can be obtained m tbe county has been discussed, 
but judging from what we know of the rocks of 
the nearest coal field of Warwickshire, and of the intervening 
district, as much as 4,500 ft of strata may lie above coal-seams 
of sufficient thickness to be worked. Moreover, Frof Hull, 
F R i> , concludes that “ Carboniferous ” coal will not be found at 
any depth in Northamptonshire.—2. “Onsome new Crag Fossil,” 
by Alfred Bell. The author’s observations since his former 
paper on the crags was read, confirm the views he then expressed 
as to the divisibility of the English crags into four divisions 
founded on palaeontological evidence. He had determined 145 
species (some new, some new to the crag, and some new 
to particular divisions) in addition to those given in his 
published lists.—3. “An account of the Eruption of Mount 
Vesuvius of April 1872,” by J. M. Black. In this paper 
the brief but violent and destructive eruption of last year wav 
described by the author, who has carefully noted the various 
phenomena that occurred dunng its continuance An ascent of 
ihe volcano was made by Mr Black, a few days after the 
eruption, and the form and condition of the crater obserred. 
The author had succeeded in photographing various parts of 
the mountain after the eruption, and the views so taken were 
exhibited. 

Philadelphia 

Academy of Natural Sciences, April 1 —Dr. Ruschen* 
berger, president, in the chair. The following paper was presented 
for publication 1—" On the Affinities of the Sirentans, by Theo. 
Gill Prot Leidy remarked that the rat presented this evening 
by Mr. L. Fuat el was a specimen of the Black Rat, or Afns rah 
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tus, which had been caught on board a ship m the vicinity of the 
city. This rat is exceedingly rare, but is said to have once been 
common enough, and is also said to have been nearly exter¬ 
minated by the common brown or Norway Rat. 

April 8 — Dr I.eConte announced the death, at Davldsburg, 
York Co., I*a ,on March io, of Freidrich Ernest Mclsheimer, 
M D , a correspondent of the Academy, aged nearly ninety-one 
years lie inherited great taste for entomology from his father, 
li R Melsheimcr, a clergyman, who cultivated natural science 
with much success, and not only was a highly esteemed corre¬ 
spondent of Knocli and other European entomologists of the end 
of the past and beginning of the present century, but an active 
collaborator with hay, the founder of descriptive entomology in 
the United 'state-. Entomology also owes to Dr Melshetmer 
the catalogue of the described Co'eoptera of the United States, 
which was pubhshel hy the Smithsonian Institution in 1853. It 
was the first woik of bibliographical importance m the modem 
history of that branch of science, and gave a powerful impetus to 
its development in the United States, and has greatly diminished 
the labour of those who have continued the study of that de¬ 
partment 

April 15—"Observations on a Change of Structure of a 
Larva of Dryocampa imptnahs,” by Thos G Gentry.—"Re¬ 
marks on Extinct Mammals from California Prof Leidy 
directed attentton to some fossils, which he had borrowed, 
through Prof E O Hovey, from the cabinet of Wabash Col¬ 
lege, Craw f ordsvtlle, Indiana. The most interesting specimens 
consist of an upper molar and a complete lower molar series of 
1 lama as large as the exiting camel Remains of a still 1 
larger species from California have been previously indicated | 
under the name of Auchrma cahfornwa. The present specimens 
were referred to a species with the name Auchtma htsUnta. 
Prof Owen has described some remains of an equally large lama 
from Mexico, which he refers to an allied genus with the name 
Palau'ktma magna, and which perhaps may be the same as the 
Auihtma hnttrnn An inspection of Prof Owen’s figures of a 
series of molar teeth leads to the susptctoti that he has inadver¬ 
tently mistaken the upper series for the tower ones, and has thus 
been led to tefer them to a genus different from hnhrma. 

April a* —“ Influence ot Nutrition upon Sex among the 
Lepidoptera,” by Thos G Gentry—“Fungus Parasite on a 
Mouse." Prof. Leidy exhibited a mouse with several whitish 
masses adherent to the ears, side of the face, and nose The 
mouse had been caught in the children’s department of Blockley 
Hospital The white matter examined beneath the microscope 
proved to be composed of sporular bodies, single, double, or m 
short chains of a dozen or more They measure about the dir 
of a line in a diameter '1 he fungus is a Torula or Oidium, and 
resembles that found in Aptha Perhaps the disease in the mouse 
is the result of feeding upon articles imbued with adherent por¬ 
tions of apthovu matter from the mouths of children. 

Bam in 

German Chemical Society, June 24 —C Rsmmelsberg, 
vice president, in the chair —F Romer has investigated the fol¬ 
lowing derivatives of normal propyhc alcohol -—The mercaptan 
and its mercury-compound, propyl-xanthogemc acid and its 
sodium salt, and the monamine By heating cyanate of potash 
with propyl-sulphate of potash no cyanurate of propyl was 
formed, but a well-crystallised biuret m which three awns of 

hydrogen are replaced by three molecules of propyl_R. Otto 

sent a well-crystallised specimen of phosphate of ammonium and 
magnesium from the cesspool of an old house in Brunswick, analo¬ 
gous to the crystals of “ Struvite ” found in Hamburg m 184a — 

C Scheibler showed a specimen of glass ground by a new 
method, which has come to us from America, and is now prac¬ 
tised in the glassworks of M. Hasenclever at Hollberg, near 
Aix-la-Chapelle By means of Gifford's injector a current-of fine 
hard sand is thrown with great force on the glass, which b thus 
ground, but any pattern cut in paper and pasted on the glass 
remains unaltered Even hard minerals, such as corundum, can 
be ground by this process.— C. Bottinget has studied the^ action 
of baryta on pyruvic acid. According to Finck two acids are 
thus produced, one crystalline, which ne called untmic, and one 
syrupy body, to which he gave the name of untomc acid. Mr. 
hottinger’s researches throw doubts on the existence of the latter 
body, which seems to be a mixture of untmic, acetic, and oxalic 
acids —C. Rammelsherg communicated new researches on the 
composition of vesuvians of different origin —W. H. Pike, of 
London, has treated sulfo-urea with chlonde of bentoyle, obtain* 
ing well crystallised benzoyle-sulfo-nrea (C 7 H,ONH)CS(NH)a 
of the melting-point 170*. 


Paris 

Academy of Sciences, July 7.—M. de Quatrefages, presi¬ 
dent, in the chair The following papers were read:—New 
clinical researches on the localisation, in the anterior lobes of 
! the brain, of the action by which the brain contributes to the 
psycho-physiological faculty of speech, by M. BouiIIaud. At 
the conclusion of this somewhat long paper, M. E Chevreul 
made some remarks on Dr Boutllaud’s conclusions.—On the ex¬ 
ponential function, by H Hermite.—On the heat of combina¬ 
tion referred to the solid state, a new expression for thermo¬ 
chemical reactions, by M Berlbelot —The election of Dr 
Carpenter, Mr Steenstrup, and Mr Dana, as recorded in 
our notes, then took place —On a system of optical tele¬ 
graphy, invented during the siege of Paris, by a commission ap¬ 
pointed by the Governor, by M. I.aussedat.—On the nutritive 
and mtlk-produeing properties of Gahga ojpcmalts, by M. 
Gillet-Damitte —On the constitution of the sun and the theory 
of the spots, by M h. Vtcaire The author vigorously sup¬ 
ported the scoriae theory of spots, which he regards as formed 
by the fall of heated products of combustion into a boiling 
liquid , lie considers that the prominences are formed at the same 
time and by the same agency.—Solar cyclones compared to those 
of our own atmosphere, by M. H Tarry - -On a new isomer of 
valenc acid, by MM. 1* riedel and Silva —On the transformation 
of succinic into malic acid, by M F Bourgoin The author 
has succeeded m effecting this by heating line and dry argenetic 
malate, mixed with fine sand, to 180’ —On the mode of decom¬ 
position of explosive bodies as compared with the phenomena 
of supersaturalion, by MM. Champion and Pellet—On the 
action of benzyl chloride on napthalaminc, by MM Ch Frotc 
and D Tummasi —1 xneumental researches on the action of 
nitrous oxide, by M M r Jolyet and T Blanche The authors 
believe that this gas is not a true anresthetic, but acts by pro¬ 
ducing asphyxia - Researches on the floral organogenesis of the 
hazels, by M II Haillon —Discovery of the makis and the 
horse in the fossil state in the phosphorites of Lot, by M. K 
Delfortrie —On the crystalline forms of Scotch I.anarkue, by 
M A Schrauf —Details of the earthquake of the 29th of June, 
by M W De Fonvielle 
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THE ENDOWMENT OF RESEARCH 
III 

T is probable that though the mam proposition here 
advocated, that original workers in the Sciences de¬ 
serve, on public grounds, a recognised position and pecu¬ 
niary support, will not meet with much opposition from 
any quarter, the means by which thts desirable end is 
chiefly proposed to be attained will not be acquiesced in 
with equal readiness Englishmen have been so long 
accustomed to regard their Universities as merely high 
schools of liberal education, and the independent growth 
of modern Science in this country has been so rapid and 
vigorous that to many worthy persons it will seem nothing 
better than a Utopian dream to attempt to re establish 
the genuine pursuit of scientific knowledge as an end in 
itself at our ancient seats of learning. Those, however, 
who know something about the system of a German 
University, and are acquainted with the former history of 
Oxford and Cambridge, will not consider the attempt to 
be of such a hopeless character. The present time also 
affords an admirable opportunity of urging upon public 
attention a fundamental reform in the direction above indi¬ 
cated, The Universities have of late years been losing 
many of the peculiarities which they once so warmly 
cherished, and at the same time their revenues have been 
increasing to an enormous extent. The same Govern¬ 
ment which passed a Bill to pronounce them national 
and not ecclesiastical establishments, has also issued a 
Royal Commi,sion to inquire into the extent and 
distribution of their endowments. Now that the nation 
has established its claim to remodel the Universities 
solely with a view to the public interest, and is taking 
stock, as it were, of the property which has fallen under 
its disposal, the very occasion has come when scientific 
men should formulate their demands on behalf of those 
public interests which the practical politician is likely to 
neglect. It must, moreover, be borne in mind that the 
impulse in this direction must come from without, for 
although it will not be difficult to prove that no less 
benefit would accrue to the Universities themselves than 
to the cause of Science from the scheme herein ad¬ 
vocated, yet the most advanced academical reformers 
do not seem to have got beyond the notion of extending 
and perfecting the professorial functions. 

We propose then to show at some length that the En¬ 
dowment of Research should naturally take a leading 
place in the reconstruction of the University system 
which appears to be close at hand, and to indicate in 
what manner such endowment may most readily be 
carried into effect. For this purpose it will not be neces¬ 
sary to reveal the many minor abuses which the reforms 
of twenty years ago failed to remove, but it will be neces¬ 
sary to adopt the more difficult task of sketching out the 
true conception of what a University should be, and of 
considering the comparative claims to endowment of 
teaching and of study. 

Without any attempt to prejudge the matter, or to 
awake the dormant controversy as to the original meaning 
of the word, it may be safely laid down that a University 
No. 195—Vol. vxtt. 


is an institution composed of the most competent teachers 
and the most promising students, on which the State, in 
consideration of its diligently promoting the higher edu¬ 
cation, confers a lofty portion and imp irtant privileges. 
That such an institution should enjoy large endowments 
is evidently not of the essence of its nature, for the Uni¬ 
versities of old were uniformly most famous when they 
were least rich it is, however, absolutely necess try for 
the healthy activity of its functions that it should not be 
so encumbered with wealth as to be disposed to lavish sine¬ 
cures upon its favourite members It is evident, also, that 
■t will forfeit its trust as the home of Culture and of 
Science, and will degenerate into a lyceum for the adult 
son. of the well-to-do classes, unless it continually main¬ 
tains itself on a level with the ever-advancing boundaries 
of human knowledge, and that ju,t so far as it lags be¬ 
hind it will exercise a mischievous influence on the simple 
public, who continue to rely upon its treacherous 
authority Further, it is of great importance that the 
original institution, on which alone the rank was bestowed, 
and which alone deserves the high privileges, should not be 
absorbed by the growth of a number of parasitic institu¬ 
tions, whose interests and aims may be not identical with or 
even analogous to its own. But above all other symptoms 
of decay that a University can show, is to be placed its 
rejection of the highest branches of knowledge which 
the progressive activity of human thought is ever compre¬ 
hending within the domain of Science To this danger 
the most ancient and the most wealthy Universities are 
naturally the most exposed. Their antiquity leads them 
to regard the erudition which they have inherited through 
many centuries as synonymous with real knowledge, and 
their wealth is used (where it is not misused) to afford 
encouragement only to those kinds of learning which their 
traditions have sanctified. In brief, a false University would 
be an institution which is content merely to satisfy the de¬ 
mand for teaching which custom approves, and which 
neglects as a hindrance to its tuittonal duties the higher 
knowledge which it was originally founded to promote. 

To recall such a University to the true conception of 
its duties no mere mechanical changes with reference to 
its internal organisation will be sufficient. It has lost 
the spirit of disinterested study which first gave it life, and 
the atmosphere of intellectual activity under which alone 
it can flourish. It requires that new vigour should be 
poured into it, and a new order of workers established 
within its limits. It requires to be relieved of the burden 
of part of its wealth, in order thqt it may receive back 
again greater advantages than it can give.- By endowing 
research in all those departments of knowledge to which 
the scientific method has been already extended, and by 
reserving the power of similar endowment for those other 
departments of knowledge which will, no doubt, before long 
besimilarly reduced to orderand law,Oxford and Cambridge 
may yet regain the proud position which was once theirs, 
as “ bodies of learned men devoting their lives to the cul¬ 
tivation of Science, and the direction of academical 
teaching." 

To point but more particularly the source from which 
the endowments of research should be drawn, it will be 
necessary to revive the original distinction between the 
Universities and the Colleges of which they may be said 
to be now composed. To raise the University proper at 
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the expense of the individual Colleges, has long been a 
favourite project with academical reformers, yet no one 
yet appears to propose any more radical scheme than an 
augmentation in the number of University Professors, and 
a diminution m the influence of College tutors Against 
any such scheme, however carefully elaborated, there arise 
the old objections that an improvement in the mechanism 
of teaching is not the main reform of which the Uni¬ 
versities stand in need, and that the endowment of more 
teachers will not remedy the crying evil which has so la¬ 
mentably hindered the advance of purely scientific investi¬ 
gation in this country. The circumstance that the Universi¬ 
ties are comparatively poor, while many of the Colleges arc 
very rich, and an awakening conviction that the Colleges 
exist for the Universities, and not the Universities for the 
Colleges, would seem to have suggested the above pro¬ 
posal whereas the smallest historical knowledge of the 
objects with which the Colleges were originally founded, 
would reveal the curious circumstance that the first bene¬ 
factors had a truer conception of the manner in which 
knowledge ought to be endowed, than have the modern 
recipients of their benefits. Nothing can be more certain, 
though nothing is more frequently den.ed by those whose 
duty it is to be better informed, than that the majority of the 
great Colleges were not founded to be boarding schools 
for teachers and students, subordinate to the University 
curriculum, but to be homes at the central seats of 
learning, where life-long students might be supported 
while acquiring all the knowledge of the age, and aug¬ 
menting the store of learning which they had there in¬ 
herited According to the old Oxford tradition, she 
could boast in the fifteenth century before there was ever 
a wealthy College that she had thousands of students 
living in hundreds of private halls. Many of the early 
Colleges did not include at all in their arrangements those 
whom we should now call Undergraduates, some of those 
which did do so allowed for a teaching staff independent of 
the body of Fellows, and it is within modern memory that 
many Colleges have had more Fellows than Under¬ 
graduates on their books. AH these facts, and there are 
many similar ones, go to prove decisively that, in the 
language of Mr. Mark Pattison, "the Colleges were in 
their origin endowments not for the element, of a general 
liberal education, but for the prolonged study of special and 
professional faculties by men of riper age and that so 
far from it being the intention of a Fellowship to support 
its holder as a teacher, it was rather its purpose to 
relieve him from the drudgery of teaching for a mainten¬ 
ance, and to set him free to give his whole time to the 
studies and exercises of his faculty.” 1 he wish of the 
Founders, that is to say, when harmonised with the wants 
of the present age, and interpreted into the language of 
modern science, was to afford the means of living and 
the instruments of work to those who pledge their lives to 
the unremunerative task of scientific investigation, and 
original research. 

Surely then, if the influential and wealthy members of 
our Universities have at heart the real interest of their 
Institutions, or retain any veneration for the express 
intentions of their benefactors, they should not be the last 
to join m the patriotic object of raising the scientific 
reputation of this country, and increasing w manifold 
unseen ways the elements of our national greatness. C. 


ALEXANDER VON HUMBOLDT 
Life of Air vender von Humboldt, compiled byF. Lowen- 
berg, Robert Ave-Lallcmant, and Alfred Dove. Edited 
by Professor Karl Bruhns. Translated by J. and C. 
Lassell 2 vols. (London Longmans, 1873) 

E cordially welcome this admirable translation of 
the only biography of A. v. Humboldt that 
has yet appeared possessing any authentic or scien¬ 
tific value Humboldt’s own definitely expressed aversion 
to biographical notices, whether in regard to himself or 
his friends, the fact of his having outlived nearly all his 
blood relations and the greater number of the contem¬ 
poraries of his earlier working years, together with other 
causes, combined, for a tune, to retard the appearance of 
a trustworthy life of this remarkable man. 

The want of such a work was, however, strongly felt, 
and at the Congress of Astronomers convened at Vienna 
on Sept 14, 1869, in honour of the centenary of A v. 
Humboldt’s birth, Dr Karl Bruhns, Director of the 
Observatory at Leipflg, laid before the meeting the 
prospectus of a Scientific Biography of their great 
countryman, for which he demanded their active co-ope¬ 
ration The result of this appeal and of his own editorial 
labours, was the appearance last year, in Germany, of 
the work of which the present excellent translation gives 
us two volumes The third volume of the original, which 
consists of critical teut/nfs by various writers of the 
state of different branches of the physical and natural 
sciences, with notices of Humboldt’s contributions to each, 
has been omitted by the translators, on the ground that 
the facts wete treated of with sufficient minuteness in the 
general biography. On less good grounds, as it appears 
to us, they have also omitted from the last section of the 
second volume, the comprehensive catalogue of his pub¬ 
lished writings, of which upwards of 600 are enumerated 
in tins- list. 

Humboldt’s life, like the work devoted to its exposition, 
resolves itself into two distinct parts or periods. The 
first of these is characterised by intense and incessant 
activity in the acquisition of knowledge, the second by 
the quiet mature elaboration of the results of earlier 
study and observation ending in a thirty years’ term of 
comparative stagnation under the depressing influences 
of honorary court servitude. 

Alexander v. Humboldt was born at Berlin, m 1769, 
and together with his elder brother Wilhelm, was pre¬ 
pared under excellent private tutors for his university 
career at Frankfort, A. O , where he matriculated in 1787. 
He had already then shown that craving for the accumu¬ 
lation of facts which he retained to his latest years, and 
from bis boyhood had been distinguished for his love of 
observing and collecting natural history objects, and his 
inaptitude for acquiring the exact classical scholarship 
for which his brother evinced such marked ability. 
Botany was Alexander's first love, and the earliest of his 
voluminous literary productions was a treatise in French 
which appeared anonymously at Berlin, in 1789, in the 
Gazette Literaire , entitled, “ Sur le Bohon-Upas, par un 
jeune Gentilhomme de Berlin." This composition wMi 
however, rapidly followed by papers on the -flora and 
geology of the Rhine lands, and other districts which fce 
visited in the course of the few short intervals of cessation 
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from study which mark his university career, and bi 
numerous essays on mathematical, physical, medical, 
physiological, and even classical subjects ; for by dint of 
hard work he had, during his attendance on Heyne’s 
Greek lectures at Gottingen, so thoroughly mastered his 
earlier deficiencies that he won from that learned pro 
fessor the distinction of being commended as “ a bettei 
philologer than any who had left the class for many years ’ 
The University of Gottingen to which the brothers had 
migrated in 1789, and which had already begun to attract 
students from all parts, as the best school of pure and 
practical science, afforded the advantages that Frankfort 
had failed to give the n , and here, under Lichtenberg, 
Gmeltn, Osiander and Blumenbach, Alexander laid tht 
solid foundations of those varied acquisitions in the d<. 
partments of physical and natural science, which justly 
entitle him to rank as the greatest pioneer in the cause of 
modern research. Others ruay have very far surpassed him 
in one or more domains of inquiry, but no one man in his 
time has done more than A v. Humboldt in accumulating 
materials, testing evidence, repeating experiments and 
carrying on observations in almost every section of 
knowledge by which the labours of subsequent inquirers 
have been lightened To his latest years, Humboldt did 
j'ustice to the benefit which he had derived from Gottin¬ 
gen, which he had entered with “ the unusual advantages,’’ 
as we arc told by his former tutor, the mathematician, 
Fischer, “ of having received an excellent education, and of 
possessing a proficiency in mathematics which might 
have secured him distinction had he been able to devote 
his attention exclusively, or even partially, to that science ” 
Political economy had, however, already become the 
principal object of his studies, in consequence of his hav¬ 
ing made choice of the public bureaucratic service of the 
State as his future career In 1790 his experiences of 
foreign travel were begun during a visit to England, made 
in company with George Forster, the friend whose adven¬ 
turous voyages and various books of travel had given 
Humboldt from his earliest boyhood the keenest desire to 
visit tropical lands, and see with his own eyes the exotic 
floras and faunas which he described m such glowing 
colours The journal which records the experiences of 
this tour gives evidence of the astonishing range of infor¬ 
mation possessed at this time by Humboldt, who, tiue to 
his destined vocation, set himself steadily to work to ob¬ 
serve everything bearing upon the politico-economical 
aspects of English life, although his scientific tastes are 
perpetually cropping out in remarks upon the geological 
features, of the country. To this first experience of 
English life and to the influence (exerted on his future 
pursuits by intercourse with George Forster and his 
friends, Humboldt long looked back with grateful 
pleasure. Soon after his return to Germany he went to 
Hamburg for the sake of attending lectures on currency, 
book-keeping, and other practical branches of commercial 
knowledge at the Academy of Commerce, which, under 
the management of its chief professors, the jurists Busch 
and Ebelmg, was attracting the attendance of young men 
preparing for a political career. 

From Hamburg A. von Humboldt passed to the Frei¬ 
berg School of Mines, where, under Werner, he prepared 
himself for the special duties of the post of Assessor and 
Superintendent of Mines to which he had for some time 


aspired, and which for a time after its attainment seemed 
to him the realisation of all his wishes No tmployi had 
ever been more zealous, and all his reports were expansive 
geognostic treatises on the districts he was called upon to 
survey. The charm of novelty soon, however, wore off, 
and then the complete stagnation, the systematised red- 
tapeism, and the absolute dearth of intellectual or rational 
interests belonging to Prussian Public Service in those 
times, proved as unbearable to JAlexander as they had 
already become to his elder brother, and both ceased 
their official connection with the State at the first moment 
I they could do so Society in Berlin was equally distaste- 
ul to them on account of the prejudice and etiquette by 
I which it was regulated, and after a prolonged and happy 
: sojourn at Jena and Weimar, the then active centres of 
I the true intellectual, .esthetic il, and literary life of Ger- 
' many, Alexander proceeded, on the death of his mother 
in 1796, to carry out his long cherished dream of visiting 
far distant tropical regions To prepare himself tho¬ 
roughly for this purpose had been for years the object of 
his studies, and few men were ever better fitted than him¬ 
self for the end he had in view. To his other qualifica¬ 
tions for becoming an efficient scientific ti aveller, he added 
the possession of an almost unparalleled range of know¬ 
ledge, including an intimate acquaintance with the cha¬ 
racter history, and resources of his own country, un¬ 
bounded love of nature, unflinching perseverance, nearly 
inexhaustible capacity for work, wide sympathies with his 
fellow-men, a ready gilt of pleasing and being pleased, 
and an ardent, almost ideal enthusiasm, which found ex¬ 
pression m his own favourite motto, “ Der Mensch muss 
das Grosse und Gute wollen” (Man mu.t strive after the 
Great and the Good). 

Aftei oft repeated disappointments and many shat- 
tcrcl plans, A v. Humboldt, in spite of the numerous 
obstacles arising from the disturbed political condi¬ 
tion of Europe at the time, achieved his long- 
chcnshed project of visiting the New World, and in the 
summer of 1799 he landed in South America. In the 
following year he and his companion and friend, 
Bonpland, plunged into the steaming forests of the 
Ounoco, and bidding farewell to civilisation, threw 
themselves into the work before them. An enormous 
mass of specimens collected from every kingdom of 
nature preceded A v. H.’s return to Europe in 1804, and 
gave the scientific world at home a faint foreshadowing 
of the gigantic dimensions of the labours accomplished by 
that indefatigable explorer Paris was at that time the 
only spot where a work such as he meditated could be 
produced, and accordingly thither he repaired, and after 
securing the co-operation of Cuvier, Latreille, and many 
of the other leaders of science, proceeded to elaborate his 
materials The result of these combined labours was the 
appearance, m 1807, of the magnificent work known as 
“Voyage aux Regions equmoxiales du Nouveau 
Continent fait dans les anndes 1799 h 1804, par A. de 
Humboldt et A. Boupland ” The cost of bringing out 
this colossal resuml of his American observations involved 
Humboldt in pecuniary embarrassments, from which he 
can scarcely be said ever to have fieed himself, and 
which had moreover the disastrous results of forcing him 
to accept help at a subsequent period from the King of 
Prussia ; and thus incur an obligation which he found 
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could only be redeemed by devoting himself to the 
perpetual restraints of a court-life. The times were in¬ 
auspicious to great literary or scientific undertakings, find 
hence we cannot wonder that the “ Voyages aux R^g, 
Equinox ” should have proved pecuniarily a failure. At 
that period of political inquietude and financial de¬ 
pression in every part of the Continent, 290 1 was a very 
large sum to pay for any work, although, perhaps, not in 
this case commensurate with the outlay, when we bear in 
mind that the printing and paper alone had cost 840,000 
francs, and that it contained more than 1,400 beautifully 
coloured illustrations, and consisted of twenty folio and 
ten quarto volumes, which were, moreover, divided mto 
five distinct parts, complete in themselves, and to be 
purchased separately Humboldt had started on his 
travels with property realising about 500/ a year, but the 
cost of his expedition and of publishing, added to the 
war requisitions by which the value of his private property 
had been materially injured, left him for a time on the 
brink of absolute poverty. These temporary anxieties | 
had, however, little effect on his mental energies; and 
after the completion of his American voyage, he continued 
for twenty years to reside at Parts, where lus life was 
passed in one incessant whirl of intellectual labour, 
scientific discussions and social intercourse. Thus at one 
time he would spend months together working with Guy 
Lussac in the laboratory of the F.cole Polytechnique, at 
another keeping watch day and night at the Observatory, 
while he was always preparing fresh papers to read 
before the Institute and other scientific associations, and 
carrying one or more works contemporaneously through 
the press Besides these labours he had early entered 
upon the study of the Oriental languages with the view 
of undertaking a scientific expedition into Asia for the 
purpose of collecting materials for a comparison between 
the eastern and the western continents This scheme 
after many abortive attempts was finally carried out in 
1829, when by the munificent aid of the Prussian King 
and the truly imperial liberality of the Emperor Nicholas j 
Humboldt found himself able to penetrate at the head of 
a carefully equipped scientific staff into the btrppes and the 
remotest parts of Asiatic Russia. The cost of his journey 
from Berlin to St. Petersburg and back was defrayed by 
the Prussian Government, whilst a sum of 20,000 roubles 
was placed at his disposal for his personal expenses by 
the Emperor, on his arrival in Russta. The results of 
this great expedition are of very inferior value to thtfte 
yielded by the American voyages of earlier years. 

This comparative failure may be in part referred to the 
short time—only nine months—devoted to the purpose, 
during which the veteran traveller passed over nearly 
12,000 miles of the Russian territory. The journey was 
moreover a princely procession rather than a scientific 
expedition. Wherever he went crowds of local digni¬ 
taries, soldiers and police officers surrounded him. Go¬ 
vernors of provinces, commandants of fortresses, super¬ 
intendents of mines welcomed him with speeches and 
reports whenever he appeared within the limits of their 
jurisdiction. Generals supplied him with minutes of the 
strength of the various brigades under their command, 
while officers and men in dress uniforms saluted him in 
military fashion as he passed their posts. At Miask 
these military marks of respect culminated in the pre¬ 


sentation, by the directors of the mines, of a grand 
cavalry sabre, in honour of his sixtieth birthday. The 
teamed bodies were equally on the alert to show him 
respect. At Kasan, after incessant feasting and speechi¬ 
fying, the Professors escorted him to his lodgings at 
1 a.m in gala costume, and reappeared in the same attire 
at 4.30 a M to speed his departure to the next station. 
After enduring a host of similarly oppressive social dis¬ 
tinctions, which included at Jekatharmenburg the obliga¬ 
tion of leading off a ball in a stately quadrille, and on the 
Steppes at Orenburg the necessity of presiding over a 
Kirghis festival at which the men ran races and the 
Tartar Sultanas warbled sweet songs in his praise, 
Humboldt had to encounter at Moscow one of the most 
absurd ordeals to which the fame of his greatness exposed 
him. On his arrival he was invited to attend a special 
meeting of the Physical Society, and duly made his 
appearance at the University, holding in his hand the 
paper he had prepared to read to the learned members 
“On the deviation of the Magnet in the Ural.” The 
court, passages, stairs, and halls were crowded with great 
people, gorgeous with stars and orders, amongst whom 
stood conspicuous the Professors, wearing long swords 
girded to their sides, and three-cornered hats tucked 
under their arms. Speeches of welcome in German, 
French, and Latin from the Governor-General, the chief 
clergy, and the deans of the various faculties had to be 
heard and replied to, and instead of engaging in scientific 
discussion on magnetic aberration, Humboldt had to 
listen to a Russtan poem in which he was hailed as 
Prometheus, and to examine a plait of Peter the Great’s 
hair, which was solemnly presented for inspection by the 
Rector of the University. The“Asie Centrale" and a 
few very fragmentary works were the immediate results 
of this most oppressively-honoured expedition, from 
which, satiated with ceremonials and respect, Humboldt 
had, in the winter of the same year, 1829, returned to 
Berlin, which thenceforth to the end of his long life in 
i 8$9 became his home. 

To fully understand the sacrifices to expediency and 
to the obligations of gratitude made by Humboldt in 
accepting the position of what may best be termed an 
honorary attache to his own Court and Sovereign, one re¬ 
quires to read with attention the pictures drawn in these 
volumes of society in the Prussian capital during the 
earlier half of this century. But it would scarcely, per¬ 
haps, be possible in the present changed position of 
Prussia to realise the deadness and stagnation that then 
hovered over every phase of social life. Humboldt, who 
from the year 1809, when he accompanied the Prince of 
Prussia to Paris m the capacity of friendly and official 
adviser, had repeatedly been entrusted with diplomatic 
and other honourable missions by the Sovereign, enter¬ 
tained a warm regard for the different members of the 
Royal family, while his relations to the Ute King Frede¬ 
rick William IV. were those of a long-tried, affectionate 
friendship. These feelings undoubtedly softened the 
hardships of the courtly bondage in which he spent his 
last thirty years, but though they may have gilded the 
bitter pill, they scarcely made it palatable ; and Hum¬ 
boldt’s voluminous correspondence at Berlin bears ample 
testimony to the struggle which was going on within 
himself to keep in check his contempt for Courts, his 
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natural proclivity to sarcasm, and his impatience of 
routine constraints. With the view of trying to leaven 
the dead mass around him, and to awaken some interests 
apart from everyday life, he gave popular lectures to the 
upper classes, which ultimately resolved themselves into 
that very attractive—if slightly prolix —rtsumi of his 
knowledge, observations, and speculations,which we know 
under the title of “ The Cosmos ” And while he laboured 
assiduously to exercise his influence for the endowment 
of scientific institutions of all kinds, and the encourage¬ 
ment of learning and learned men, not only in Germany, 
but in every country where his reputation made his 
recommendations authoritative, he set his scientific 
brethren a striking example of patient, persevering in¬ 
dustry in trying to keep pace with the rapid progress of 
inquiry,and of humble readiness in renouncing old opinions 
whenever he found that they had been superseded by 
more correct views. 

To the English reader interested in tracing the progress 
of scientific and social development m Germany and 
other parts of the Continent during the close of the last 
and the first half of the present century, the " Life of A. 
von Humboldt, by Hruhns and Lassell,’’ cannot fail to 
prove at once instructive and suggestive. 


STIRLING'S “PHILOSOPHY OF LAW ” 
Lectures on the Philosophy of Law. Together with 
Whewell and Hegel, and Hegel and Mr. W R Smith, 
a Vindication in a Physico-Mathematical regard. By 
James Hutchinson Stirling, F R.C.S. and LL D. Edin. 
(London Longmans, 1873) 

HIS volume contatns certain lectures on the Philo¬ 
sophy of Law, delivered to the Juridical Society of 
Edinburgh in November 1871, together with a discussion 
of Hegel’s opinions concerning gravitation and the differ¬ 
ential calculus. Of the lectures we may say, that if the 
members of the Juridical Society underwood them, they 
must be much more clever than we profess to be. The 
first lecture is an introduction to philosophy in general, 
that is, the philosophy of Hegel. It expounds the doc¬ 
trine of the notion, and discloses in the briefest possible 
space the “ secret of Hegel ’’ Mr. Stirling has already 
written a work of two substantial octavo volumes, entitled 
“ The Secret of Hegel.” A friend of the author being 
found reading it, and being asked what he thought of the 
“ Secret," answered, “ Why, I think the author has kept 
it." If then the secret cannot be disclosed in two volumes, 
how did Mr. Stirling hope to make it plain in a lecture 
occupying only fiiteen printed pages? In reading this 
lecture we did not enjoy for a swgle’moment the feeling 
of solid ground. We had an impression that we under¬ 
stood what logic was until we met with the following 
passage .— 

“ Hegel’s system, as is now pretty well known, is con¬ 
tained in three great spheres—the Science of Logic, the 
Philosohpy of Nature, and the Philosophy of Spirit 
Here we see at once that what we have before us is ihe 
Notion. Logic is the universal; Nature n the particular ; 
and Spirit is ihe singular. Logic, having developed into 
full Iika, passes into the particular as the particular, into 
ex'ernalisation as extemalisation, m Nature j and Nature, 
rising and collecting itself, through sphere after sphere, 
from externality itself in the form of space, up to natural 


intemality in the form of organic life,passes into the Soul, 
which is the first form of Spirit. The instrument of the 
evolution all along, we are to understand, is the Notion, 
m its three Moments " (p. 15). 

So long as Hegel and his satellite Stirling kept to the 
notion and its three moments in the abstract, they are 
impregnable and unapproachable, like those fishes which 
arc said to make the water muddy all around when an 
enemy is near. It was when Hegel ventured out of his 
own mists that he showed his extreme fallibility. Having 
applied his “ notion ” to the theory of gravitation, he dis¬ 
covered that Newton was wrong in asserting the curve of 
motion of a gravitating particle to be any conic section. 

“ Hegel’s idea certainly is that the ellipse is a necessary 
outcome of the notion on this the stage of free motion 
according to the relations of time and space as moments. 
If planets do move in circles, or even if planets might 
move in circles, Hegel would here have to confers a 
failure It would be his metaphysic that in that event 
would suffer, however, rather than his knowledge of 
physics. In the meantime, the fact is that the curve of 
movement still remains an ellipse, and Hegel so far is 
not in error” (p 99). 

Now, inasmuch as the circle is only the extreme case 
of an ellipse possessing no eccentricity, it is just as likely 
that a planet would move in a circle as m any one definite 
ellipse ; but astronomers could never discriminate with 
certainty between a circle and an ellipse of very slight 
eccentricity, and so far Hegel escapes absolute conflict 
with fact Unfortunately, however, it is known that cer¬ 
tain comets move in hyperbolic paths (see Chambers' 
“ Handbook of Descriptive and Practical Astronomy,” p. 
303, 1861), and as the ellipse is the necessary outcome of 
Hegel’s notion, we think he must suffer bath in his meta¬ 
physics and his physics. 

In Mr. Stirling’s controversy with Mr. W. R. Smith 
concerning Hegel’s notion of the differential calculus, we 
also think that Hegel suffers. The critical statement of 
the necessary outcome of Hegel’s philosophy is as follows 
(p ”3):— 

“ The limit of a qualitative relation is that in which it 
both is and is not, or, more accurately, that in which the 
quantum has disappeared, and there remains the relation 
only as qualitative relation of quantity ” 

Now the very essence of the differential calculus con¬ 
sists in the fact that quantities, although indefinitely 
decreasing, or vanishing, as the expression is, preserve all 
their quantitative relations. Mr. Stirling says (p 114).— 

“ What is called infinitely little is only qualitative, and 
is neither little nor great, nor quantitative at all.” 

On the contrary, the very principle of the calculus is 
that infinitely lutle magnitudes are still comparatively 
little or great, and preserve all their quantitative relations, 
so that differential co-efficients, or the ratios of such 
infinitesimals, are definite numbers. 

As Hegel’s “notion” here again comes into conflict 
with all that is best established in abstract mathematical 
science, we must decline to follow Mr. Stirling through 
his generally incomprehensible vindications of Hegel. 
When Heg l’s philosophy breaks down so sadly at the 
slightest touch of lact, can we waste our own time, or that 
of our readers, with endeavouring to attach a meaning to 
pages of this kjnd of philosophy ? — 

« The outside Aarshauun& being viewed as the con- 



H2 


NATURE 


{July 24,18 1% 


tMuutn , the regula may be regarded as the divert turn ; 
but it were a false conception, that of the continuum as 
made up of an infinite number of discreta (regula:) inn 
nitely small. Such continuum is but the exemplification , 
proexumbration , externalisation of the regula,” &c. (p. 

116) W. S J. 


OUR BOOK SHELF 
Junior Course of Practical Chemistry. By H E Roscoe, 
B A., F R.S , &c, and Francis Jones. (London Mac¬ 
millan and Co) 

The work now before us represents the course of practical 
chemistry carried out by students entering the Owens 
College Laboratory. It commences with the preparation 
of the ordinary gases, which are, if anything, too shortly 
described , and then proceeds to the subject of blowpipe 
analysis and the preliminary examination of simple sub¬ 
stances, and afterwards to the reactions of metals, 
&c., and qualitative analysis itself. The book docs not 
deal in any way with theoretical chemistry, but the student 
is referred to Prof. Roscoe’s “ Lessons in Elementary 
Chemistry ” for any explanation of this kind This, of 
course, necessitates a considerable amount of extra read¬ 
ing, more particularly in the earlier portions of the book. 
The course of qualitative analysis, and so forth, through 
which the student has to pass, seems to be very similar 
to that which is now in use in most of our laboratories 
1 he various experiments, reactions, &c, arc as a rule 
clearly described, but we notice one or two which would 
undoubtedly be better for some slight alteration and ad¬ 
dition , thus, on p 59, we find the following given as a 
method of testing for Baric sulphate —“ Barium sulphate 
fused with Na, Co, and HU added, yields Bad, (flame 
coloration green), precipitated by SrSo 4 solution.” Now 
we think that there is a strong probability that a student 
proceeding as directed in the book would again form the 
original Banc sulphate, and he would certainly not obtain 
any precipitate with Strontic sulphate solution, and 
probably would not obtain the green colouration The 
same method is also given for the detection of Strontic 
sulphate. Another instance in which we think that clear¬ 
ness has perhaps been sacrificed to brevity is in Table A, 
but with a teacher at hand there need be little fear but 
that the student will easily overcome such minor difficulties. 
In fact the book is written with the desire to aid the 
teacher in his work, and not to dispense with his ser¬ 
vices altogether , in the former we think the book is very 
successful, but we do not believe that a student could well 
work through the book without such aid 
A number of well-sclectcd questions is appended at the 
end of the book They seem well adapted to test the 
student’s knowledge of his work, and will in this way con¬ 
siderably lighten the teacher’s labours 
We must also not forget to mention in terms of high 
praise the three short rules for the guidance of students, 
which are appended by Prof Roscoe at the end of the 
preface, and we hope that every student who works by 
this ' olumc will lay them to heait, and practise them 
with all sincerity. 

The title of this book, "Junior Course,” &c scarcely 
conveyed to our minds exactly what we have found the 
book to be It is more advanced than we anticipated, 
and yet, perhaps, it is not a thoroughly complete manual 
of qualitative analysts, although nearly so , but we must 
still thank the authors for a clear and succinct little 
manual, which will no doubt prove very useful to both 
teachers and students. 

The Pfulosopky of Evolution An Actoman Prize 
Essay. By B. T Lowne (Van Voorst) 

The author of this short sketch of the theory of evolu¬ 
tion is already favourably known by his treatise on the 


anatomy of the Blow fly, a strictly anatomical work, 
abounding in detail, and not going beyond the region of 
fact. We can scarcely congratulate him, however, on 
the success of his theoretical attempts, as many of them 
are but weakly based, and others lead to very unreason¬ 
able deductions. 

In the discussion of the variations which, according to 
the Darwinian hypothesis, give rise to the development 
of new forms, Mr. Lowne terms the greater tendency 
possessed, as he states, by some animals, to vary, 
plasticity, and the less tendency among others,rigidity; and 
he considers that these characters, plasticity and rigidity, 
are capable of being transmitted from generation to 
generation like other hereditary characters. At first 
sight this may appear highly probable, but to any one 
who considers the subject, it will be evident that it is 
based on an erroneous conception of the nature of that 
so frequently employed, but still ill-understood expression, 
variation For the assumption of the existence of a 
struggle, together with the concomitant “ Survival of the 
Fittest,” means that the possible variation in a particular 
advantageous direction is tending to a limit, or in other 
words, that the continuation of the struggle is correlated 
with a tendency to the reduction to a minimum of the 
power to vary, for directly any advantageous tendency is 
developed, it is immediately run upon and exhausted. 

The chapter on nutrition contains more than one pro¬ 
position open to criticism , the function is incorrectly 
defined, and the ultimate destination of foods which is 
said to be in three directions, namely of nutrition, energy, 
and excretion, is very misleading But it is in the expla¬ 
nation of the formation of the antlers of the Deer that a 
theory is given, which is not exceeded in rashness and 
lack of foundation by any lately put before the scientific 
world, the following is a sketch of the aigument 
Herbivorous animals, specially ruminants, take into their 
system a superabundance of salines, the excess of which 
the kidney is not sufficiently developed to eliminate, 
consequently, on an axiom laid down by Sir J Paget 
(who would be one of the first to object to this abuse 
of his words) that every part of the body may be looked 
upon as an excretion to every other part in highly 
complex organisms, this excess is got rid of by the 
development of the antlers, which contain a large amount 
of calcium salt, and are shed every year the females 
have no horns, because in them the excess of salts is 
employed in the formation of the bones of their progeny. 
Such being the case, we do not know how Mr. Lowne 
explains the elimination of the salts in the Cavicom 
ruminants, and their non-development in the males of 
all other herbivorous animals. 

We cannot agree with our author in his attempt to 
derive all the higher forms of animal life from aquatic 
ancestors Upon this supposition he attempts to prove 
that the Penguins and Auks belong to the early type of 
birds, and that they show marked reptilian affinities, but 
as they do nothing of the kmd, his endeavour is worse than 
feeble. We are quite unable to see how the view “ that the 
aquatic penguins belong to an early type of birds has 
been materially strengthened of late by Professor Marsh’s 
remarkable discovery of an Ichthyormd type of birds m 
the Cretaceous shales of Kansas.” 

The elaborate markings of the flint shields of the 
Radiolana and Diatomace.e being somewhat like the 
curves which are produced on the surface of a vibrating 
metal plate, on which sand has been scattered, we are 
told that “nothing appears more probable than that 
similar points of vibration and rest exist upon the surface 
of these shield forming organisms, and that the excreted 
silica which forms their shields comes to rest at the nodal 
points.” This explanation ts bold, to say the least, con¬ 
sidering the very different circumstances under which the 
results are produced. Mr. Lowne should try to produce 
the curves or the vibrating metal plate under water. 
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Natural Theology being the subject for which this 
essay obtained a prize, some of its dogmas are shortly 
discussed. In answer to the statement that the hypo¬ 
thesis of a soul is objectionable “ on the ground that it is 
not known to exist in nature, and cannot, therefore, be 
known to be capable of producing the effects ascribed to 
it,” it is shown “ that when the effects are such that they 
cannot be produced by any known cause, they must re¬ 
sult from an unknown cause or causes capable of produc¬ 
ing the effects ascribed to them.” However, in an earlier 
part of the work it is remarked that Mr Darwin has 
done injustice to his theory by comparing it to the undu- 
latory theory of light, because the latter assumes the 
existence of an ether, which is an unknown agent It is 
therefore to be inferred that the Darwinian hypothesis 
is on a better basis than that of the existence ot a soul, 
from the perusal of an Actoman Prize essay I 
Light Science jor Leisure Hours Second Series. Fami¬ 
liar Essays on Scientific Subjects, Natural Phenomena, 
&c, with a Sketch of the Life of Mary Somerville. By 
Richard A Proctor, B A. Camb., Honorary Secretary 
of the Royal Astronomical Society, author of “ The 
Sun,” “ Other Worlds,” “ Saturn,” “ Essays on Astro¬ 
nomy,” 11 The Orbs around Us," &c. (Longmans, 1873 ) 
The essays in this volume have already appeared in 
various journals Besides the life of Mrs. Somerville, the 
volume contains the following —“The coming Transit 
of Venus, and British Preparations for observing it 
“ The Ever-widening World of the Stars “ Movements 
in the Star-depths“ The great Nebula in Orion,” “The 
Sun’3 True Atmosphere,” “ Something Wrong with the 
Sun , ” an article occasioned by the intense heat of July 
last year , “ News from Herschel’s Planet ,” “The two 
Comets of the Year 1868 ,” “ Comets of Short Period , ” 
“ The Gulf Stream,” “ Oceanic Circulation,” “ Addendum 
m Reply to Dr Caraenter ,” “Climate of Great Britain 
“ Low Barometer of the Antarctic Temperate Zone ” 


LETTERS TO THE EDITOR 

t The Editor does not hold Himself responsible for opinions expres 1 ed 
by hu correspondents. No notice «j taken of anonymous 
communications .] 

The Pay of Scientific Men 

It is unfortunately too true, as staled in your last week’s leading 
article, that whether the claims of men of Science m serving 
their country are generally acknowledged in the future must to 
a large extent depend upon the men of Science themselves I 
say unfortunately because, as a general rule, such claims, at least 
as far as pecuniary rewards go, could not be left in worse hands 
I know so well how utterly repugnant it is to the feelings of all 
true and earnest workers in Science even to speak of such 
matters, however much they may be compelled to feel them 
sometimes, that they will be the last to force public attention to 
the question 'I hough this may be^ a natural and honourable 
feeling as far as each individual is concerned, I cannot help 
thinking that it is one which foi the sake of the Science they 
love, it is a duty to place, for the time at least, m abeyance 
Veiy much has been said and written of la'e about the “ En¬ 
dowment of Scientific Research.” I, for one, hold what you 
would probably consider rather heretical views on the subject, 
believing that the “protesters ” against the report of the Com¬ 
mittee on the Organisation of Academical Study, as well as the 
writer of your recent articles on the subject, are rather tunning 
the risk of losing a very substantial and comparatively easily 
attainable method of reaching the end we all have in view, 
whilst so keenly pursuing a very shadowy ideal I think that 
Scientific Research can be endowed indirectly , so effectually and 
at comparatively so little trouble in overcoming old prejudices, 
sad all the various obstacles to radical changes of organisation 
■*Mch I need not specify, that this should be the first object of all, 


who have its promotion at heart The far more dilhcult question of 
direct endowment will follow more appropriately and be carried out 
moro efficiently when the body of educated scientific men m the 
country to larger than it is now, and the public generally, espe¬ 
cially those in high places, have more appreciation of the claims 
of Science for its own sake. 

1 he educated men of Science in this country are still but a 
handful, we want more, and there is but one way of obtaining 
them Pay them better for iheir work, that it may be worth 
while for patents to allow their sons of promise to take up a 
scientific calling What our Universities and to a certain extent 
our Government are now beginning to do to encourage scientific 
education, viz. offering prizes, scholarships, and even fellowships 
is a delusion and a snare, unless followed up by something more 
substantial 

1 here will never be wanting young minds ardent enough to 
commence the pursuit of Science for its own attractions, but it 
is positive cruelty to lure them on by bribes further in a path 
winch will only lead them to the edge of a precipice or into a 
morass of hopeless difficulties To be supported in a scientific 
pursuit when young, is of very doubtful advantage, if you are to 
find yourself landed in middle or old age, encompassed by all 
the stern realities of life and all the needs engendered by our 
complicated social system, with only the miserable and preca¬ 
rious pittance now accorded even to some of the most able 
vi tcrans of Science. It is this which naturally and rightly dis¬ 
courages scientific research in this country , and it is this which 
could to a large extent be so easily remedied. 

The urgent want is better paid appointments which can be 
held by men of high scientific attainments, more especially pro¬ 
fessorships at the Universities I must confess that I am not 
one of those who think that a moderate amount of teaching work 
or even official duties of a scientific nature is any hmdiance to a 
life of healthy and genuine advancement of .science by original 
research. On the contrary, they may be (if not overdone, as 
usually is the case in this country) lather an assistance , but that 
is a long question which I need not discuss on the present occa. 

As such appointments would probably only be given to those 
who had already shown evidence of their ability by their contri¬ 
butions to knowledge (and this will be more and mure the case 
as the number of available candidates increases, and public 
opinion forms itself in such matters) the prospect of attaining one 
would be the greatest possible stimulus to scientific research in 
joung men Scholarships and Fellowships are valuable adjuncts 
to the training of such men, but nothing more What I contend 
for is that if Science, as a profession, is to compete in its attrac¬ 
tion with other callings, as law, medicine, the uvil services, to 
say nothing of trade, we must provide far more liberally than at 
picsent for the endowment of tile lat er half of the lives of those 
that follow it That a man should be able to grow wealthy by 
Science is not asked for, probably not to be de.ired 1 'he ad¬ 
vantages and pleasures of a life devoted to scientific pursuits are 
sueli that for myself (and probably most others -would say the 
same) I would prefer them with a simple competency—by which 
I mean sufficient to join freely in intellectual society and to give 
one’s chddren a good education --to the wealth ol a millionaire 
acquired ui any other way. 

But in the present condition of things ‘science docs not even 
do this, at least for the branches with which I am best ac. 
quamted. Some pursuits, such as chemistry, which bear more 
directly on the arts and commerce, stand on a different footing , 
but in biological Science I do not know of a position 111 the 
kingdom to which a man, however distinguished he may be in 
Ins subject, can aspire, in which he can live as I have described, 
unless aided by independent means 

To remedy this we want no new organisations , nothing, w 
act, but the simplest and moat intelligible change in the present 




state of things. In the first place the Government ought at once 
to increase the pay of all its scientific officers, such as the As- 
tronomei Royal, the Director of Kew Gardens, and especially 
the Curators of the British Museum referred to in your 
article. 

Secondly, the Universities, as bodies specially interested in 
the advancement of learning, and having (at least in the revenues 
of the Colleges) immen>e resources at their disposal which could 
legitimately lie devoted to such purposes, ought to lose no time 
in largely increasing the number and the emoluments of their 
scientific professors, as has been so long and ably urged by the 
Rector of Lincoln College. 

Lastly, certain still more strictly scientific bodies, who have 
in their own hands the appointment and pay of their fellow- 
workers, are especially concerned in showing their appreciation 
of their services, as it rmy fair y be taken as a standard by which 
the other cases may be judged It u gratifying to find that in 
some of these bodies a liberal spirit is spontaneously showing 
itself, as 111 the case of the one wuh which 1 have the advantage 
of being associated. The Council of the Zoological Society is 
another example, although even here it takes tunc to shake off 
the narrow spirit of illibcrality or economy which has so loag 
prevailed in such matters We think nothing (and very pro¬ 
perly) of paying a judge or a bishop 5,000/ a year, but a fifth 
part of that sum for a first-class scientific man still seems to many 
a preposterous extravagance There are many societies which, 
being mainly supported by scientific men themselves are unfortu¬ 
nately without the means of doing justice to tlicir officers, how¬ 
ever much it might be their wish j but I cannot conclude with¬ 
out referring to one body which I think really might be expected 
to set a better example—a body composed solely of scientific 
men ol the highest character, who have the nearly uncontrolled 
nse of a large sum of public money to spend in carrjing out a 
great scientific object, l mean the Meteorological (committee of 
the Royal Society Whatever the committee may do personally 
in the way of suggestion and guidance, the real efficiency of the 
operations carried out under their care must depend upon the 
chief executive scientific officers The committee, in fixing the 
proportion of the 10,000/ annually placed at their dispo-al by 
Parliament, which 1* devoted to the remuneration of these 
officers, afford, I am afraid, an illustration of what I stated m 
the beginning of this letter, that scientific men are not me best 
fitted to take care ol their interests or those of their class. 
Eight hundred and four hundred a year respectively for the Land 
and Marine Superintendents of the dejmrtm.nts, are considered 
by the committee as sufficient remuneration tor such responsible 
posts If a body of the first scientific men 111 the land think it 
is so, who can wonder that very unscientific Lards of the Trea¬ 
sury should be of the same mind Doubtless it was wuh some 
fear of the same Lords in their eyes, that the committee fixed the 
lowest po silile standard at winch they thought they could get 
the work done Happily for themselves and the country, they 
found competent amaterns willing to undertake u; but from such 
a body a utfferenl line of action might be expected , they should 
lead, not follow, the instincts of Chancellors of the 1« vchequer io 
such matters. If scientific men ere reluctant to 8j eak on such 
topics for themselves, the loven of Science among men of in¬ 
fluence, wealth, and position, are the more bound to speak for 
them. 

}aly2t _ W II 1‘lowbx 

Habits of Ants 

SoMt months ago (vol. vit. p 443) I sent you an extract from 
a letter from Mr.Higue, a geologist re tJuig m Cali oruia, who 
gave me a very curious account of the terrifying «ff cu on the 
Other ants of the sight of a few which he had killed on one of 
their paths. Mr. Traherne Moggndgc saw this account in 


Nature, and wrote to me that he had heard from a gentleman 
who had lived la Australis that merely drawing a finger 
across the path deters ants from crossing the line. 

Mr. Moggridge tried this experiment with some ants a 
Mentone witi simdir effects I therefore sent the letter to Mr. 
Hague, and asked him to observe whether his ants were alarmed 
by the smell left by the finger, or were really terrified by the 
sight of their dead and dying comrades The case appears 
curious, as I bel.eve no one has ever observed an invertebrate 
animal realising danger by seeing the corpses of a fellow species. 
It is indeed very doubtful whether the higher amends can draw 
any such inferences from the sight, but I believe that everyone 
who has had experience in trapping animals is convinced that 
individuals who have never been caught learn that a trap is 
dangerous by seeing others caught. 

Here follows Mr Hague’s letter, fully confirming his former 
statement. Charles Darwin 

" By a somewhat singular coincidence the first reappearance, 
since last winter, of any ants in the room where I then observed 
them occurred on the day when your last note arrived,—that is, 
after an interval of several months. Then a few were observed 
about the tumbler at the mtudle of the shelf and the vase at the 
other end irom that whence they were first driven, although they 
all came from a hole near the base of the mantel, directly 
beneath the vase which they avoided. 

14 Acting on Mr M’s suggestion, I first tried making simple 
finget marks on their path (the mantel is of marble) and found 
just the resuhs which he describes m his note, as observed by 
himself at Mentune, that is, no marked symptoms of fear, hut a 
dislike to the spot and an effort to avoid it by going around it, 
or by turning back and only ciossrng it again after an interval of 
time 

“ I then killed several ants on the path, using a smooth stone 
or a piece of ivory, instead of my finger, to crush them In this 
case the ants approaching all turned back as before and with 
much greater exhibition ol fear than when the simple finger¬ 
marks was made, 1 his 1 did repeatedly Die final result was 
the same as obtained last winter. Tney persist! d in coming for 
a week or two, curing which I continued to kill them, and then 
they disappeared and we have seen none since It would appear 
from this that while ihe taint of the hand is sufficient to turn 
them back, the killing of their fellows, with a stone or other 
material, produces the effects described in my first note. This 
was made clear to me at that time from the behaviour of the 
ants the first day that 1 killed any, for on that occasion some of 
them approaching the vase Irom below, on reaching the upper 
edge of the mantel, peeped over and diew back on seeing what 
had happened about the vase, then turned away a little and after 
a moment tried again at another and another point along the 
edge with the same resu t in the end Moreover, those that 
found themselves among the dead and dying, went from one 
writhing ant to another in great haste and excitement, exhibiting 
the signs of fright w hich I de-enbed. 

"I hardly hope that any will reium again, but if they do, and 
give me an opportunity, I shall endeavour to act further on 
Mr M’s suggestion "James D Hague” 

San Francisco, June 26 


Fertilisation of Viola tricolor and V. comuta 
Allow me to thunk M r Kitchener for his correction of my 
spelling. What I object to in toe word " tie-pollen ” is the harsh 
combinalion of syllables, which I should have thought would be 
offensive to any ears, whether scientific or not The word 
“ poljen, ’ used as a verb, would be free from this fault, and 
would be objectionable chiefly from the possibility of contusion 
arising from the novelty of us use tn this sense Neither of these 
objections could apply to Mr Kitchener’s term "be dust,” but 
why com a new word when a simpler one exists ready-made t 
Does not tbfc ordinary English verb “ to dust ” equally give the 
exact meaning of bestauben f I cannot, however, agteeWrth Mr. 
Kitchener that u would be more expressive than " pollinate,’’ a*, 
unlike the Germans, we do not habitually use the word "dust” as 
a synonym for “pollen.” I have no wish to dispute Mr. 
Benne t’s conclusion that Viola tricolor is very commonly fer¬ 
tilised by " very minute insects of the Thrips kind,” but Only to 
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point ont that in its whole structure the flower seems rather 
adapted for cross-impregnation by larger insects, and that at 
least some varieties are attractive to humble-bees On this view, 
the opening between the two lower anthers, described by Mr 
Kitchener, is necessary /or the escape of the pollen, which falls, 
according to Hildebrand, without the help of insects, into the 
groove beneath, where it is held by the lining hairs until removed 
by insects Besides humble-bees, I have seen the small cabbage 
butterfly (fherts raped) sucking the flowers of a cultivated pansy 
With regard to V cornuta, besides the absence of the black 
mark on the style, mentioned by Mr Kitchener, which is not 
universally present in V truolor , it differs from the latter in the 
uniform size of the unvariegated, pale blue, or white flowers, the 
somewhat looser disposition of the petals, the great length of the 
spur, and the sweetness of the flowers at night, all characters 
leading to the belief that it is, in fact, a pinsy (if I may use the 
word m a sub generic sense), adapted to uniform conditions of life, 
and to fertilisation by Noctuidce A comparison of the present 
condition of two beds of this species in our garden, in connection 
with their surroundings, helps to strengthen this belief, of the 
practical truth of which I have been able to satisfy myself by 
the capture of Cufu/Ua untbralua in the act of sucking the 
flowers One of these beds, in an exposed part of the garden 
little frequented by moths (as I can testify from long experience), 
still displays a profusion of blossoms in all their virgin beauty, 
with only a few small capsules among them , in the other, in a 
sheltered rook, an old favourite “ mothmg-ground,” the flowers 
are mostly past their prime, and a great number of well-filled 
capsules arejalready formed By day I have seen the flowers 
visited by a few humble-bees, which seemed to have difficulty 
in reaching the neuar, and by the meadow-butterfly (I/ippan/na 
Jatwa) Hosts of small flies run over the petals m bright sun¬ 
shine, but rarely attempt to euter the nectary, and I have neur 
seen such an attempt succeed A remarkably long beaked fly 
wlueh I watched feeding on the pollen, as it repeatedly inserted 
and withdrew its proboscis, must probably have left some of the 
flower s own pollen on the stigma W H Haul 

Kilderry, Co Donegal, June 22 


Spots on the Cherry-laurel 
Can any of your readers tell me of what use to the plants arc 
the small spots—glands I suppose—on the back of the laurel- 
leaf near the bottom of the rib ? Sometimes there are two pans, 
sometimes one, but no leaves seem to be without them They 
are most apparent in the young leaves. 1 hey evidi ntly contain 
something delectable to the bees, which frequent the laurels vety 
much this year, and always fly to these spot* upon the haves , 
and the microscope shows a drop of liquid 'J M II 

Sid mouth 

Your correspondent means, I suppose, the cherry-laurel 
His observation is quite correct j such glands are to be found m 
similar situations on other leaves I know of no explanation of 
their purpose or oiigm. W T. Thiseuon Dyer 

Tumliam Green, July 10 


Halomitra 

There is a singular morphological coincidence between the 
specimen of Orbdolites knutmmui Carpenter, figured on p 91 
of “The Depths of the Sea,” and several specimens which I 
have seen of the corallum of a species of the Furtgia group, 
genus Hcdomtlra Dana The Orbitolitfi has the appearance of 
having been developed on a nucleus formed by a frustum of a 
former specimen The outer rings are altogether unconforroable 
with those of the truncated segment composing the nucleus, and 
it is somewhat interesting to notice, as illustrated by the figure 
in Prof Wyville Thomson’s work, how the growth of the 
Foratninifer, oppressed at the comers and advancing per saltum 
at the excavated sides, has shaped itself towards the completion 
of its normal disc like form. 

An appearance precisely similar has come under my notice in 
the corallum ol Halomitra Two specimens m the Free Public 
Museum, Liverpool, frem the Solomon Islands, exhibit this 
peculiarity, and of about eight or ten other specimens seen by 
mystlf, I cannot recollect more than one in which the large 
frustum of a former corallum, constituting an unconformable 
nucleus, did not distinctly appear, 
la a single case the presumption would be altogether in favour 


of attributing the peculiarity to an accidental fracture of a former 
corallum ; but its frequent occurrence suggests tint It may be 
worth while to inquire into the possibility of spontaneous fission 
taking place in the adult Halomttra, Some of the Fungidee are 
said to possess powers of limited locomotion. It is quite con¬ 
ceivable that a great extension of size in the coral might interfere 
with its mobility and render division advantageous 1 hat the 
/oanthanan Actmozoa are able to re-absorb solid portions of 
their coralla is variously illustrated, no example being more 
familiar than that of the young of several species of Fungia, 
which are attached to the under aide of the parent polype by a 
strong neck of coenenchyme, which is subsequently absorbed 
and the young are liberated 

Rainhill Henry II Higgins 


Periodicity of Rainfall 

I have observed in recent numbers of NaiURE a discussion 
upon the subject of the Periodicity of Rainfall, and Its connection 
with sun-spots and I hoped by an examination of the Rainfall 
Returns of this island (Barbados), which I have collected for 
30 years, 1843 to 1872, to have been able to confirm the theory 
broached by Mr. Meldrum and Mr. N I.ockyer, which is so 
interesting in itself, and might lead to such important results. 
But assuming that sun-spots affect all parts of the globe equally, 
and that periodicity prevails in a'l alike, the experience of Bar¬ 
bados is opposed to the theory, and I am led to the conclusion 
hat it was “chance alone” that led to the coincidences noticed 
>y Mr Symons in his letter published 111 vol vm p 143 

In the following calculation I state the years separately in 
order to show that not only the triennial and quinquennial 

rentges, but the individual years, contradict the theory, 1 am 
able to furnish six periods—three of maximum and three of 
minimum sun-spots Of the triennial averages two of each show 
an absolute equality , ut the thud the rainfall is m an opponte 
proportion to the suu-spots lhe quinquennial averages do not 
materially disturb those lesults As regards individual years, 
lhe rainfall was much above lhe average in two of the minimum 
sun spot years , and was aliovc it only in one of the maximum 
sun-spot years, in the second it was an average , in the third 
it was excessively below it The average of the island lor 25 
years, from 1847 to 1871, is 57 74 inches, bised upon the mean 
of 3 stations in 1843, and tnueasing to 141 in 1871 


46 

47 

Maximum 1838 
50 

54 

55 

Minimum 1856 
57 
5» 
5 s 

. 59 

Maximum i860 


1867 
68 
69 
69 
• 7° 
1871 


65 82 
48 10 
<*3 77 


77 it 
48 49 

45 22 


59 27 

68-64 


4S52 

41 46 


I have ventured to estimate the rainfall of the present year 
with much confidence upon tl e -lata given in the accompanying 
notice, with which 1 need not trouble your readers. 

Barbados Raw son W. Rawson 
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NOTES FROM THE “ CHALLENGER * 


O N Saturday, the 15th of March, before going into the 
harbour of St. Thomas, a sounding was taken in 450 
fathoms off the island of Sombrero. The bottonf 
brought up by the sounding machine was globi- 
gerina mud largely mixed with broken shells, chiefly 
those of pteropods. The dredge was put over early, and 
veered to 1000 fathoms. At noon it was hauled up half 



Thomas. The careful examination of this zone, between . 
300 and 1,200 fathoms among the West Indian Islands, 
will undoubtedly add enormously to zoological knowledge. 
The objects of the present expedition do not, of course, 
include a detailed investigation of this kind, which must 
be done quietly in a small steamer, by some one on the 
spot, and will require the patient work of several years. 
Even the few hauls of the dredge which we had it in our 
power to make, brought to light a number of new and 
highly interesting forma, representing nearlv all the in¬ 
vertebrate groups. A thorough investigation of the belt 
must yield a wonderful harvest. 

In those dredgings on the 15th we got several sponges 
belonging to the Hexactinellidae, very closely allied to 



those which we had previously met with in moderately 
deep water oft the coast of Portugal, showing that the 
distribution of this remarkable order in deep water is 
very wide. Several stony corals occurred, but of all 
■’ :se, with the exception of a species of Stylaster, which 
s very abundant at this station, we got better examples 
a subsequent occasion. The Stylasttr agrees very 
closely with the description and figure given by Pourtalds 
of -S’, complanatus. The only marked difference is that 
the primary and secondary septa do not unite to the same 
extent as shown in the figure. 

In this dredging two very interesting crustaceans 
occurred, both belonging to the decapod family Astacida, 
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and both participating in a singular deficiency, the total 
absence of eyes. One of these has been referred by Dr. 
v. Willemoes-Suhm to his genus Deidamia. It agrees 
with the species described in my former report in all its 
leidtng characters, although certain marked differences 
must l»ad to a slight modification of the characters of the 
genus as formerly defined. In Detdamia lef>todictyla 
all the fire purs of ambulatory legs betr chela:, while it 
is a character of the typical Astacidae that chelae are 
present on three pairs only. In the new species there are 
chelae on four pairs of the ambulatory legs, the fifth pair 
ending in simple curved claws. The two species agree 
with one another, and with Astacus , m possessing a 
lamellar appendage at the base of the outer antennae, 
and with this they have the flattened carapace of 
[Palinurut These characters have not been hitherto 
observed in combination, and their so occurring seems 
to be a more valuable generic character than the variable 
one of the form of the limbs. The character of this 
genus will now stand thus — 

1 Detdamia .—Cephalothorax flattened, with a com¬ 
pressed free lateral margin. A lamellar appendage at 



Fig. 3 —Hyalontma Toxetcs, WyviUe Thomson (Upper surface of 


base of each of the outer antenna:. Swimmerets, consist¬ 
ing of three joints with two palpi. No trace of eyes or of 
eyestalks. 

D, leptoriactyla v W.-S.—All the ambulatory feet 
bearing chelae. 

D crucifer v. W.-S —Four pairs of the ambulatory 
feet bearing chela:. 

As in D. leptodactyla, not only are the eyes and eye- 
stalks absent, but there is no indication of a space for 
their accommodation in the position in which eyes are 
normally developed. 

Detdamia ctucifer certainly differs widely in general 
appearance from the recent Astacidae, at the end of which 
family we should, however, be inclined to place it for the 
present. It has a very close resemblance to some fossil 
forms, particularly the varying species of the genus Eryon 
It has been already remarked that Deidamia, in its flat¬ 
tened cephalothorax, approaches the Palinundae, in all 
the living members of that family, however, the first pair 
of legs are monodactylous, while in Detdamia they are 


didactylous. The fossil genus Eryon forms an exception 
in this particular among Palmunds, with which it has 
hitherto been arranged, and has the first pair of limbs 
didactylous, as in Detdamia, It has not yet been ascerc 
tamed whether Eryon has a lamellar appendage at the 
base of the outer antenn® If this appendage be absent, 
there is probably scarcely sufficient ground for separating 
Detdamia genetically from Eryon. It is very likely that 
when the recent deep-sea forms near the A.tacid® and 
Palinundae come to be carefully correlated with the cre¬ 
taceous and Jurassic species, it may be necessary to 
establish an additional family. 

The second crustacean, although having little of the 
facies of the typical Astaei, presents apparently no charac¬ 
ters of sufficient value to warrant its separation from that 
genus. 

Astacus zaleucus, v. W -S. (Fig. 2), with its long com- 
pressed cephalothorax, flattened abdomen and unequal 
chel®, has at first sight somewhat the appearance of a 
Cahanassa. 

The total length of the animal is 120 mm.; the 
cephalothorax, 50, and the abdomen, (60 mm. The 



iFig. 4.—Hyaloncma (Low#r surface). 


carapace is hard, and firm, though only slightly calcified. 
It is greatly compressed laterally, rising into a high arch. 
It terminates in front in a slender spiny roxtrum, 8 
mm, in length. The rostrum is covered with a thick 
felting of hair, which extends backwards, forming two 
hairv triangles on the anterior part of the cephalothorax 
In front of the carapace, between its anterior and upper 
edge and the insertions of the antenn®, in the position of 
the eyes in such forms as Astacus ftuviatilis, there are 
two round vacant spaces which look as if the eyestalks 
and eyes had been carefully extirpated and the space 
they occupied closed with a chitinous m-mbr me The 
lamellar appendage of the outer antennae h is teeth along 
its inner border. It extends to the m d de of the second 
basal segm* it of the antenna, which is remarkably long. 
The flagella of the outer antennx are 130 mm. in length. 
The inner antennae originate in a line with the outer. 
The fumculds is shorter, and the flagella, which are equal 
m length, are much shorter than thase of the outer 
antenh®. 


NATURE 


[July 24 . 1873 


248 


The parts of the mouth are normal. The three first 
pairs of ambulatory legs are terminated by chela;, the 
fourth pair bear recurved claws, and the fifth abortive 
Stump-like claws. The chel* of the first pair of 

legs are strangely developed, particularly the right 
chelee, which is double the length of the left, 
hud with its formidable ranges of long spines along 
the inner border of each claw reproduces on a small 
scale the jaws of the Gangctic gavial. Jhc last 
segment of the pereion is not covered by the carapace 
but is in moveable connection with it The first segment 
of the abdomen is very small, and the segments gradually 
increase up to the fourth, which the fifth and sixth equal 
in size. The abdominal segments are flattened irom 
above downwards. 'Ihe tclson is quadrate, and coni- 
bines with the two pairs of caudal appendages, which 
are widely expanded laterally to form the caudal 
fin. The dorsal surfaces of the second, third, and fourth 
abdominal segments, and the margin of the tail, are 
thickly covered with woolly hair. The individual bung a 
male, the first pair of swimmerets consist oflong slender ap¬ 
pendages, and the four succeeding pairs have one stiong, 
round, basal joint, to which are attached two palpi fringed 
with hair. There is some resemblance between this 
form and Caiiamssa, but in this genus the lamellar 
appendage to the outer antenna is absent 'I here are 
four pairs of limbs with chela; instead of three, and the 
carapace is soft 

To the genus As/arur, thei cfore, with which it has all cha¬ 
racters in common except the great development of the 
right chela and the total absence of eyes—neithei charac¬ 
ters of generic value—the present species must be refer- A 

A. Zalcucur, n sp (fig 1) 

Rostrum spmy, elongated. Lamellar appendage of 
the outer antennae reaching to the middle of the second 
joint of the funiculus Chelae on three pans of ambulatory 
feet, those on the first pair strongly but unequally deve¬ 
loped. Cephalothorax very much compressed laterally, 
eyestalks and eyes entirely wanting. 

On Sunday, March 16, we anchored in the (hegaria 
Channel, at the entrance of the harbour of Charlotte 
Amalia We spent a few very pleasant days at St 
Thomas, some of the civilians of our parly enjoying 
greatly their first experience of life and scenery within 
the tropics. M Gardd, the Danish Governor, received 
us with the most friendly hospitality He is a naval 
man, and was greatly interested in our investigations, and 
hts Aide-de-Camp, Baron Eggers,had collected and worked 
out the plants of the Island with care, and was other¬ 
wise well acquainted with its natural history 

The natural history of the island of St Thomas is 
tolerably well known, and large collections of its fauna 
and flora have been sent home from time to time by very 
competent naturalists to the Museum at Copenhagen 
On the present occasion our time was much too limited 
to attempt to make collections, so the naturalists 
contented themselves with a little shallow water dredging, 
and such a general survey of the island and shores as 
might familiarise them with the more characteristic forms 
of animal and vegetable life ; for while the Atlantic Islands 
Madeira, and the Canaries, although gradually assuming 
a more tropical character, maintain the most intimate 
relations in natural products with the south of Europe, in 
Tropical America everything is changed, and it takes a 
little time to become familiar with new acquaintances 
Whom one has hitherto known, if he has known them at 
all, Only from descriptions or figures, or at best mummied 
or pickled, or otherwise jn inadequate effigy Ophiundeas 
are particularly plentiful at St Thomas, and we made 
large collections of these, particularly of the many large 
and characteristic West Indian species of the genus 
Opktedtrma 

On the 24th of March we left the harbour of Charlotte 
Amalia and proceeded with a light north-easterly breeze 


towards the Culebra passage. The next morning we 
sounded in 625 fathoms. The ooze was closer and more 
free from shells and coial than m the former haul, but 
otherwise much of the same character. This time the 
dredge came up about half full, and on sifting its con¬ 
tents many interesting additions were made to our collec¬ 
tions. Here we met for the first time with the curious 
little ermotd, Rhtzocrtnus lofotensis, for which we had 
been on the outlook since the beginning of the cruise, 
and Salenia vansptna, which we now recognise as a 
very widely distributed inhabitant of the deeper water. > 

This elegant little urchin (Fig 2) is about 10 mm. m 
diameter of the test. It resembles in general appearance 
young specimens of Ctdans hyrtrtx. The ambulacral 
zones are narrow, the interambulacral correspondingly 
wide, and both are furnished with double rows of flat, 
paddle-shaped, secondary spines beautifully striated in 
purple and white, ranged along the middle line, from 
which they shed outwards on either side The primary 
tubercles are large, imperforate, and distinctly crenated. 
Some of the larger of the primary spines are 50 mm. tn 
length, 8 mm in diameter, and cylindrical, gradually 
tapering towards the point They are fluted and serrated 
along the ridges with sharp prickles The spines in all 
the specimens we have dredged are very uniform ; some 
are slightly curved, but they scarcely agree with the de¬ 
scription given by Prof. A Agassiz, from a young speci¬ 
men, of bung “of all shapes” The spines round the 
mouth are short, some of them slightly, flattened and 
sharply denticulated. .... 

The corals which were abundant in individuals were 
all deep-waicr forms. '1 hey have been examined by Mr, 
Moseley, who refers the majority to species which have 
been described by M de Pouitalds* from the Straits of 
Florida. 

Two examples of the sponge-body of a very handsome > 
Hyalonema were sifted out of the coral mud Unfortu- I 
nately in both cases the sponge had been torn from the 
central coil, and the absence of the coil might have thrown 
some little doubt upon the form and mode of finish of the 
complete animal, so that it was extremely fortunate that a 
young specimen of the same species about 40 mm. in 
length was caught in the tangles quite perfect 

Hyalonema foxeres, new species, resembles closely the 1 
other known species H. lustfamcum and // siebolth in 
general appearance and in the arrangement of its parts 
A more or less funnel-shaped sponge presents two sur- ! 
faces covered with a network of different patterns formed ' 
by varying arrangements of large fine rayed spicules. 1 
The upper concave surface shows a number of oscular 
openings irregularly arranged, and the lower surface a 
more uniform network of pores, some of which seem to 
be inh.ilent and others exhalent 

The central axis of the sponge is closely warped into 
the upper part of a coil of long and strong glassy spicules 
which, as in the other species, serve to anchor the sponge l 
in the soft mud. Both of the species dredged have the 1 
sponge more flattened and expanded than it is in H. last- , 
tanicum. In one of them it is nearly flat (Fig. 3), forming : 
a reniformcake-like expansion 80 mm. in length by 70 mm. 
in width, and about 8 mm. m thickness The upper or 
oscular surface is covered by an exceedingly close net¬ 
work with groups of large openings at nearly equal inter¬ 
vals It is slightly raised in the centre. The central 
elevation is followed by a slight depression, and the upper 
wall then passes out nearly horizontally to a sharp peri¬ 
pheral edge fringed with long delicate spicules, each 
consisting of a slender central shaft with a cross of four 
short transverse processes in the centre. The outer half 
of the central axis is delicately feathered. The lower 
surface of the sponge (Fig. 4) is protected by a singularly 


* Illontratod Cetelogue 
H.rvmrd College, No 4— 
bridge (Mw), 1871 
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elegant net-work of sarcode with wide oval and round 
meshes radiating irregularly from a central point. The 
membrane is traversed by irregularly radiating ridges 
of firmer subsiar.ee, which unite in the centre in a 
projecting boss at the point where, in this specimen, the 
" glass-rope ” has unfortunately been torn out. 

Wyville Thomson 
(7<> be continued') 


THE ANCESTRY OF INSECTS 
\17TTHIN a very few days after my last article on the 
VV ** Origin and Metamorphoses of Insects” appeared 
li Nature, I received from Mr. Packard a memoir* 
under the above title, in which he developes his latest 
views on the same subject j and I am happy to find 
that his views do not differ so much from mine as 
1 had supposed. He lays great stress, as is natural, 
on the larval forms “ If we compare,” he says, “ these 
early stages of mites and mynopods, and those of the 
true six-looted insects, as in the larval Meloe, Cicada, 
Thrips, and L)i agon fly, we shall see quite plainly that 
they all share a common form. What does this mean > 
To the systematic who concerns himself with the classi¬ 
fication of the myriads of different insects now living, it 
is a relief to find that all can be reduced to the compara¬ 
tively simple forms sketched above. It is to him a proof 
of the unity of organisation pervading the world of insects 
He sees how Nature, seizing upon this archetypal form 
has, by simple modihcaiions ot parts here and there, bv 
the addition of wings and other organs wanting in these 
simple creatures, rung numberless changes in this elemen¬ 
tal form ” And again (p. 151),“ Going back to the 1 irval 
period, and studying the insect in the egg, we find that 
nearly all the insects yet observed agree most strikingly 
in their mode of growth, so that, for instance, the earlur 
Stages of the germ of a bee, fly, or beetle, bear a rrnnrk- 
able resemblance to eich o her, and suggest again, more 
forcibly than when we examine the larval condition, that 
a common design or pattern pervades all ” 

He distinguishes, as in his previous writings (p 175), 
two principal types of larva; — 

“ there are two forms of mxcctean larvae which are 
pretty constant One we call leptiform, from its general 
resemblance to the larva; of the mites (Leptus) The larva; 
of all the Neuroptera, except those of the Phryganeid.c 
and Panorpida; (which are cylindrical, and resemble cater¬ 
pillars), are more or less leptiform, t,e , have a flattened 
or oval body, with long thoracic legs. Such are the larva: 
of the Orthoptera and Hemiptera, and the Coleoptera 
(except the Curculiomdie ; possibly the Cerambycid.e and 
Buprestiria;, which approach the maggot-like form of the 
larvte of weevils). On the other hand, taking the cater¬ 
pillar or bee larva, with their cylindrical fleshy bodie-, in 
most respects typical of larval forms of the Hymenoptera, 
Lcpidoptera, ana Diptera, as the type of the eruciform 
larva,” &c. 

At first sight it would appear that Mr. Packard’s con¬ 
clusions differ widely from those which I have advocated. 
He rejects, indeed, the suggestion made by Haeckel that 
the “ common stem form ol all Tracheata ” may be found 
in “Zoeaform Crustacea.” It is evident, he says (p 159), 
that “ the Leptus lundamentally differs from the Nauplius 
and begins life on a higher plane. We reject, therefore, 
the crustacean origin of the insects.” And elsewhere 
“ we find through the researches of Messrs. Hartt and 
Scudder that there were highly-developed insects, such as 
may-flies, grasshoppers, &c., in the Devonian rocks of 
New Brunswick, leading us to expect the discovery of 
low insects even in the Upper Silurian rocks. At any 
rate this discovery pushes back the origin of insects 
beyond a time when there were true Zoeae, as the shrimps 

* Beinj a chapter from " Our Common Imecu," by A. S. Packard, jun. 
(Printed m advance ) 


and other allies are not actually known to exist so far 
back as the Silurian, not having as yet been found below 
the coal-measures," 

But then he observes that the “ larvae of the earliest 
insects were probably leptiform, and the eruciform con¬ 
dition is consequently an acquired one, as suggested by 
Frttz MufflerAgain, “ for reasons which wc will not 
pause here to discuss, we have always regarded the eruci¬ 
form type of larva as the highest. That it is the result 
of degradation from the Leptus or Campodea form, we 
should be unwilling to admit” And once more, “ The 
Caterpillar is a later production than the young, wingless 
Cockroach.” 

Mr. Packard had already expressed these opinions else¬ 
where, and as I have on the contrary suggested that the 
grubhke, or Lindia-forms were the first to come into exist¬ 
ence, then the Tardigrade-form, and lastly, the Campodea- 
form, I had supposed that our views were in direct opposi¬ 
tion to one another but I am glad to find from other pass¬ 
ages that after all there is not so much dfference as these 
passages would seem to indicate. I cannot, indeed, agree 
with him in his classification of Insect larva:, he ranks 
the Caterpillars with the grubs and maggots of Bees and 
Flits, as a class for which he proposes the term “eruci¬ 
form” in opposition to the “ leptiform ” larva: of Orthop- 
ttra, Hemipiera, and most Co eoptera. It seems to me, 
on the contrary, that the two great groups are the 
Hexapod or Campodea-form, and the apod, grublike 
type, which I have proposed to call the Lindia form At 
the hrst glance, no doubt, the heavy sluggish Caterpillar 
seems to have more in common with the grub of a 
Bee than with the active larva: of Coleoptera. The dif¬ 
ference, however, is one of habit, not of type. 

As regards the ancestral forms of Insects, Mr. Packard 
considers that “while the Poduras (p. 154) may be said to 
form a specialised type, the Bristle-tails (. Lepuma , Ma¬ 
ch tits, Aicolttea, and Campodea ) are, as we hate seen, 
much more highly organised, and form a genciahstd or 
comprehensive type They resemble, m than general 
form, the larva: of Ephemerids, and perhaps more closely 
the immature Perla, and also the wingless Cockroaches. 
Now such forms as these Thysanura, together with the 
mites and singular Pauropus, we cannot avoid suspecting 
to have been among the earliest to appear upon the 
earth , and putting together the facts, first, of their low 
organisation, secondly, of their comprehensive structure, 
resembling the lartse of other insects, and thirdly, of 
their probable great antiquity, we naturally look to them 
as being related in form to what we may conceive to have 
been the ancestor of the class of insects N ot that the 
animals mentioned above were the actual ancestors, but 
that certain insects bearing a greater resemblance to 
them than any others with which wc are acquainted, and 
belonging possibly to families and orders now extinct were 
the prototypes and progenitors of the insects now known.” 

As regards the probable origin of this Leptus form, 
Mr. Packard’s views are expressed in the following pas¬ 
sage (p. 169)“ While the Crustacea may have resulted 
from a series of prototypes leading up from the Rotifers, 
it is barely possible that one of these^creatures may have 
given rise to a form resulting in two series of beings, one 
leading to the Leptus form, the other to the Nauplius. 
For the true Annelides (Cluctopods) are too circumscribed 
and homogeneous a group to allow us to look to them for 
the ancestral forms of insects. But that the insects may 
have descended from some low worms is not improbable, 
when we reflect that the Syllts and allied genera of Anne-i 
lides bear appendages consisting of numerous joints ; 
indeed, the strange Dujardtnui toltfni, bg ur j-“ by 
Quatrefages, in its general form is remarkably like the 
larva of Chlofion.” , ,, 

Moreot cr, though Mr. Packard says that the caterpillar 
is a later produetton than the young wingless, cock¬ 
roach,” he elsewhere (p. 182) says, it ts evtdent that in the 
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young grasshoppers the metamorphoses have been passed 
through, so to speak, m the egg, while the bee larva is 
almost embryonic m its build ” Mr. Packard admits then 
that theoretically the Orthoptera do pass through trans¬ 
formations similar to those of mctamorphic insects; 
though, while bees are hatched in an early larval, “al¬ 
most embyonic” condition, Orthoptera pass through 
these early stages rapidly, and within the egg. 

Mr. Packard then derives the various groups of Insccta 
as I do from ancestors more or less resembling the hexa¬ 
pod larvae of Neuroptera, &c.; these from a more acari- 
form type ; and these again from lower, more vermiform 
ancestors. 

That the Lindia-type larva- of Diplera are of more 
recent origin than the Campodea-form larva; of Neuiop- 
tera of course I admit, because the palaeontological evi¬ 
dence seems to show that the Neuroptera are a more 
ancient group than the Diptera , but 1 am not the less of 
opinion that the Lindia type itself is more ancient than 
the Neuropterous. 

How far the foun of any given existing larva is adap¬ 
tive and how far it is hereditary, is a comparatively minor, 
though interesting question, and I am glad to find that 
there is less difference of opinion than I had supposed 
between Mr. Packard and myself as to the various stages 
through which m the long lapse of geological ages the 
existing types of insects have gradually been evolved. 

John Lubbock. 

A OIES ON THE HONEY-MAKING ANT OF 
TEXAS AND NEIV MEXICO * 

'T'HE natural history of this very curious species {Myr- 
//ncocyifus /in’neon us Westwood) is so little known, 
that the preservation of every fact connected with its 
economy becomes a matter of considerable scientific im¬ 
portance, and the following observations, gleaned fiom 
Capt. W B Fleeson of this city, who has recently had 
an opportunity of studying the ants in their native haunts, 
may, It is hoped, be not without interest 

The community appears to consist of three distinct 
kinds of ants, probably of two separate genera, whose 
offices in the general order of the nest would seem to be 
entirely apart from each othei, and who perfoim the 
labour allotted to them without the least encroachment 
upon the duties of their fellows The larger numbet of 
individuals consist of yellow worker ants of two kinds, 
one of which, of a pale golden yellow colour, about one- 
third of an inch in length, acts as nurses and feeders of 
the honey-making kind, who do not quit the interior of the 
nest, “ their solo purpose being, apparently, to elaborate a 
kind of honey, which they are said to discharge into pre¬ 
pared receptacles, and which constitutes the food of the 
entire population In these honey-seeking workers the 
abdomen is distended into a large, globose, bladder-like 
form, about the si/e of a pci ” J'hc third variety of ant 
is much larger, black in colour, and with very formidable 
mandibles Foi the purpose of better understanding the 
doings of (his strange community, we will designate them 
as follows - 

No 1 - -Yellow workers , nuise and feeders 

I*fo 2 —Yellow workers , honey-makers 

No 3 —Black workers ; guards and purveyors 

The site chosen for the nest is usually some sandy soil 
m the neighbourhood of shrubs and flowers, and the space 
occupied is about from four to five feet square. Unlike 
the nests of most other ants, however, the surface of the 
soil is usually undisturbed, and but for the presence of the 
insects themselves, piesents "a very different appearance 
from the ordinary communities, the ground having been 
subjected to no disturbance, and not pulverised and ren¬ 
dered loose as is the case with the majority of species. 

The black workers (No. 3) surround the nest as guard 

v Ednardi, Californian Academy of Science* Communicated 

by Mr Charles Darwin, F R S 


or sentinels, and are always in a state of great activity- 
They form two lines of defence, moving different ways, 
their march alwaj s being along three sides of a square, 
one column moving from the south-east to the south-west 
comers of the fortification, while the other proceeds in the 
opposite direction. In most of the nests examined by 
Captain Fleeson, the direction of the nest was usually 
towards the north , the east, west and northern sides 
being surrounded by the soldiers, while the southern por¬ 
tion was left open and undefended In case of any enemy 
approaching the encampment, a number of the guards 
leave their station m the line and sally forth to face the 
intruder, raising themselves upon their hind tarsi, and 
moving their somewhat formidable mandibles to and fro 
as if in defiance of their foe Spiders, wasps, beetles, 
and other insects are, if they come too near to the hive 
attacked by them in the most merciless manner, and the 
dead body of the vanquished is speedily removed from 
the neighbourhood of the nest, the conquerois marching 
back to resume their places in the line of defence, their 



object in the destruction of other insects being the 
protection of their encampment, and not the ob¬ 
taining of food While one section of the black 
workers is thus engaged as sentinels, another and still 
more numerous division will be found busily employed 
in entering the quadrangle by a diagonal line bearing 
north-cast, and carrjing in their mouths flowers and frag¬ 
ments of aromatic leaves which they deposit in the centre 
of the square. A reference to the accompanying sketch 
will give a more clear understanding of their course ; 
the dotted line a representing the path of this latter 
section, while the mound of flowers and leaves is marked 
c. If the line a be followed in a south-west direction, 
it will be found to lead to the trees and shrubs upon 
which another division of the black workers is settled, 
engaged in biting off the petals and leaves to be collected 
and conveyed to the nest by their assistants below On 
the west side of the encampment is a hole marked d 
leading down to the interior of the nest, which is probably 
chiefly intended for the introduction of air, as m case of 
any individuals carrying their loads into it, they imme- 
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diately emerge and bear them to the common heap, as if 
conscious of having been guilty of an error. A smaller 
hole near to the south-east corner of the square, is the 
only other means by which the interior can be reached, 
and down this aperture, marked (>, the flowers gathered 
by the black workers are carried along the line from 
the heap in the centre of the square, by a number of 
smaller yellow workers (No t), who, with their weaker 
frames and less developed mouth organs, seem adapted 
for the gentler office of nurses for the colony within It 
is remarkable that no black ant is ever seen upon the 
line e, and no yellow one ever approaches the line a, each 
keeping his own separate station and following his 
given line of duty with a steadfastness which is as 
wonderful as it is admirable By removing the 
soil to a depth of about three feet, and tracing the I 
course of the galleries from the entrance {b) ana {</), 
a small excavation is reached, across which is spread in 
the form of a spider’s web, a net woik of squares spun by 
the insects, the squares being about one-quaiter inch 
across, and the ends of the web fastened firmly to the 
earth of the sides of the hollow space which forms the 
bottom of the excavation In each one of the squares, 
supported by the web, sits one of the honey-making ' 
workers (No 2), appaiently in the condition of a prisoner, | 
as it does not appear that these creatures ever quit the ! 
nest Indeed it would be difficult for them to do so, as 
their abdomens are so swollen out by the honey which j 
they contain, as to render locomotion a task of difficulty. : 
if not to make it utterly impossible 

The workeis (No. 1), provide them with a constanl 1 
supply of flowers and pollen, which, by a process analo- | 
gous to that of the bee, they convert into honey The 1 
fact that the remainder of the inhabitants feed on the | 
supply thus obtained, though it is surmised, has not been \ 
established by actual observation , indeed with teferenie 1 
to many of the habits of tlnse creatuics, we are at present , 
left in total ignorance, it being a reasonable supposition | 
that, in insects so remarkable in many of their habits, ! 
other interesting facts are yet to be biought to light re- j 
specting them It would be of great value to learn the , 
specific rank of the black workers (No '5), and to know 
the sexes of the species forming the community, their ! 
season and manner of pairing, and whether the honey- 1 
makers are themselves used as food, or if they excrete 
their saccharine fluid for the benefit of the inhabitants in | 
general, and then proceed to distil more 1 regret that | 
at this time I am only able to bring before the notice of ] 
the Academy, specimens of the honey-makers (No 2), 
the other members of the community, except from Captain 
Fleeson’s description, being quite unknown to me. It is, 
however, my hope that at a luture meeting I may be 
enabled to exhibit the other varieties, and to give some 
more exterded information upon this very interesting 
subject The honey is much sought after by the Mexi¬ 
cans, who not only use it as a delicate article of food, but 
apply it to bruised and swollen limbs, ascribing to it great 
healing properties The species is said to be very abun¬ 
dant in the neighbourhood of Santa Fd, New Mexico, 
in which district the observation of Capt. Fleeson were 
made. 


NOTES 

The arrangements for the forty-third meeting of the British 
Association at Bradford, have been pretty nearly completed 
The General Committee will meet on September 17, the 
Opening day, at 1 P m , for the election of sectional officers, 
and the despatch of business usually brought before that body 
The concluding meeting takes place on beplcmbei 24. We 
regret very much to hear that Mr Joule, onTmcount of ill- 
health, has been compelled to resign the presidency , Prof 
W. A. Williamson, will, it is said, be appointed in his place. 


The forty-sixth meeting of the German Association of Natu¬ 
ralists and Physicians will lie held this year at Wiesbaden from 
September 18 to 24 Communications are to be addressed to 
Or*. Fresenius and Haas Senior. 

We are glad to see so influential a paper as the Twin give 
so prominent a place to a notice of Sir Charles Wheatstone’s 
election to the h rench Academy, which we ourselves noted a 
fortnight ago 1 here is no doubt that if we take into considera¬ 
tion the amount anil value of the services Sir Charles has 
rendered to Science, both in its theoretical and practical aspect*, 
he must be ranked as among the most eminent men of the t me. 
The followingis the notice in the Times — 

“Sir Charles Wheatstone was elected, on the 30th ult , Foreig 
Associate of the French Academy of Sciences, to fill the vacancy 
occasioned by the death of Baron I lebig. He was for many 
/ears previously corresponding member of the Academy; but 
the honour recently conferred upon him is the highest which it is 
in the power of that body to confer upon a foreigner The elec¬ 
tion was nearly unanimous, os he obtained 43 out of 45 votes. 
Sir Charles has also lately received from the french Society for 
the Encouragement of National Industry the great medal of 
Ampere, which is awarded every six years for what is consi¬ 
dered the most important application of Science to Industry. 
The former recipients of this medal were Henri Sainte-CIaire 
Deville, who introduced the manufacture of aluminum , De 
Lesseps, the Engineer of the Suez Canal , and Boussingault, 
distinguished for his researches in agriculture 

Gustav Rose, the celebrated mineralogist, died after a few 
days’ illness on the 15th ms f , in the 75th year of his age and the 
50th of his connection with the University of Berlin His mind 
md power of work remained unimpaired almost to the last, and 
he was able on Ins sick bed to dictate to his son the lcsults of 
his last researches 

Mr. J S Davsnpori was elected on Wednesday, the 16th 
mst, Assistant-Secretary to the Royal Horticultural Society, in 
the place of Mr Richards, who has accepted a post under the 
Commissioners of the International Exhibition 

The Chair of Physiology at Edinburgh is likely to be soon 
vacant, we believe, by the resignation of I’rof Hughes Bennet, 
from tU health There arc several likely candidates for the 
prospective vacancy, all of them good men —Dr McKendnck, 
who has for some time efficiently discharged the duties of the 
chair, and a paper by whom in conjunction with Mr. James 
Dewar, on the Physiological Action of Light, we published a 
fortnight ago, Prof Rutherford, a former assistant of Prof. 
Bennet’s, and Dr J Bell Pettigrew, I 1 ' I< S , who has distin¬ 
guished himself as ati investigator in comparative anatomy. 
There is a rumour that Piof. Hurdon Sanderson is also a candi¬ 
date 

We regret very much to heai that Mr Saville Kent has 
resigned his position in connection-with the Brighton 
Aquarium We do not desire to express any opinion upon 
the misunderstanding which has resulted in Mr. Kent’s 
resignation, but we cannot help saying that we consider it 
a great loss to Science that the Aquarium is now without 
a resident naturalist. The Brighton Aquanum offers un¬ 
equalled opportunities for studying the habits of fishes, and 
during Mr Kent’s short connection with the establishment he 
haj considerably increased our knowledge of this department of 
Natural History, and we confidently looked to the Aquanum to 
add still more to scientific knowledge in this diiection It would 
be a grievous thing, indeed, if the Directors should allow their 
fine establishment to degenerate -nto a mere place of popular 
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Mr. George Smith returned on Saturday last from his suc¬ 
cessful labours in Assyria. 

The number of institutions in America devoted to education 
of all kinds and of all grades, endowed and supported both by 
the State and by the generosity of private individuals, theoreti¬ 
cally and practically open to all-comers, is almost sufficient to 
fill a Briton with envy and chagrin, when he contrasts it with 
the comparative meagreness of the educational means of his own 
country, hampered with ro many traditional restrictions One of 
the most admirable, best organised, and most successful of these 
American institutions is the Sheffield Scientific School of Yale 
College, the Eighth Annual Keport of which for 1872-73 
we have just received. The School forms the Scientific Faculiy 
of Yale College, on the same footing as the other faculties of 
Arts, Medicine, Law, and Divinity, and, to judgefrom the Keport, 
must be one of the most successful and efficient scientific 
schools in the world It owes Us name to Mr Joseph E Shef¬ 
field, who, in i860, presented it with a magnificent building 
and a liberal endowment, and has since frequently munificently 
increased his original gifts, his last one being an additional 
building of five stories, with ample accommodation, which was 
tery much needed to meet the rapid increase in the number of 
students, which, during the last session, was 201 The educa¬ 
tion supplied is tn all branches of Sctence, students being at 
liberty to choose a course of Instruction to (it them for pure 
scientific research, or for some practical application of scientific 
principles, as engineering, agriculture, &c. The school is 
most liberally supplied with scientific apparatus in all de¬ 
partments, seems to have plenty of funds at its command, 
furnished both by the State and by private individuals, and, 
to judge from the prospectus, provides students with a 
thoroughly well-organised and complete course of scientific 
instruction in each of its numerous departments. “Ihe 
benefit,” the report says, "which the Scientific School 
has conferred upon the State in turning out young men who, on 
leaving the institution, are enabled to assume the position of 
leaders in their several callings, and of educators of the people 
to a higher grade of culture, increasing the productive brain 
capacity as well as the material wealth of the country, cannot 
be estimated in dollars and cents From all parts of the 
country come back most favourable repons of the graduates 
who have been sent out, and their influence, already great, is 
constantly on the increase. 1 he people of this state cannot do 
too much for an institution which has already done and is 
continuing to do so much for them, by developing the material 
resources of Connecticut, and by extending its reputation 
throughout the entire country." 

In this month’s number of the American Journal oj Scunct 
and Art Mr. Sellack gives a short but interesting account of his 
photographic work among the southern star-clusters at the Ar¬ 
gentine National Observatory, Cordoba, where, for this purpose, 
he has been for some time at the expense of some gentlemen Cam 
Boston, USA On his arrival at Cordoba Mr Sellack found 
the lens of the photographic refractor he was to use, broken, 
but by dint of perseverance and ingenuity he managed to put 
the pieces together in such a manner as to enable him 10 obtain 
R well-defined, nearly circular, photographic image of stars of 
the first and second magnitude ; and with exposures of eight 
minutes, even stars of the ninth magnitude, of white colour, 
give a photographic impression. We have received a Imur 
photograph obtained by Mr. Sellack, and although it will 
not bear companson with the well known phoiographs 
obtained by other astronomers who have devoted attention to the 
subject, nevertheless the impression submitted to us reflects great 
credit on Mr. Sellack, considering the difficulties he had to con- 
tend with in getting it taken. The picture has suffered 


somewhat by too long an exposure in the telescope and over 
development. 

We have received from Mr Gerard Krefft, Curator of the 
Sydney Museum, what he calls “ a splendid bit of mimicry," in 
the shape of a photograph of the chrysalis of Pafuto sarptdon. 
The chrysalis seems to be attached to a leaf, and has itself con¬ 
trived to assume the shape of a leaf, or rather of a pare of the 
1< af to which it is attached. Its colour, Mr Krefft says, is pale 
green, or sea-green. 

The last number of the Journal of the Ltnnean Society is 
entirely occupied by Mr. Bentham’s important paper on the 
structure, classification, and history of development of the Com¬ 
posite, the largest and most natural order in the vegetable 
kingdom In accordance with the system proposed in the 
“ Genera Plantarum,” he divides the order into 13 sub-orders, 
via : 1, Vernomacee, 2, Eupatonaceac j 3, Asteroidece ; 4, Inu- 
loidex , 5, Hclianthoidese , 6, Helenioidex , 7, Anthemuiea. ; 
8, Scncciomdrtc , 9, Calendulacee , 10, Arctotidese ; 11, Cyna* 
roidete ; 12, Mutisiacete, 13, Cichonaceoe , the most important 
diagnostic characters depending on the structure of the pistil (in 
the hermaphrodite flowers), fruit, andreecium, corolla, and calyx 
(pappus). A very exhaustive account is given of the geographi¬ 
cal distribution of the sub-order-, and principal families j and the 
first appearance of the order is traced with probability to Africa, 
Western America, and probably Australia, the difference 
between the forms now observed in the northern and southern 
hemispheres having become developed only after the tropical belt 
introduced an impassable barrier between them It is one of the 
most important contributions to structural and systematic botany 
which has issued from this country for many years 

Dr Robert Schiemnger publishes (from the house of 
Orell, Filsali & Co , Zurich) a small work on the microscopies 
examination of Textile Fabucs in the raw and coloured state, 
with a no'e on the mode of delecting “ shoddy-wool ” It con¬ 
tains a complete account of the fabrics made from the various 
vegetable fibres in more or less common use, also from hair and 
silk, with thur distinguishing characteristics, as exhibited under 
the microscope, when raw, spun or woven, and djed, illus¬ 
trated with 27 woodcuts, and introduced by a preface by Dr. 
Emil Kopp. 

The current number of the Zoologist commences with a paper 
by Mr F. H. Balkwill, having the pretentious title " A Di f - 
cully for Darwinists,” in which, like many others who do not 
fully understand the subject, be lays too much stress on the 
possibility of slight variations in an infinite number of direc¬ 
tions. No doubt it is theoretically possible for an in¬ 
finite number ol variations to occur in living bodies, if they 
are within the influence of an infinite number of different 
forces, just as the result of a very large number ol forces 
acting on a particle, may cause it to lake one of almost an 
infinite number of directions. But the forces acting on the 
living body are comparatively limited, and when as in the cases 
of the Thylacine and the Dog, or of the Wombat and the 
Rodent, which are the author’s stumblingblocks, the forces 
which have been called to act on the Marsupial and Placental 
types of organism have b en practically identical, they having 
had to undergo the struggle for existence under similar circum¬ 
stances, it is not to be wondered at, but only to be expected, 
that similar organisms should be ihe result, especially as the 
two types to start with are not separated by any great interval. 
It is just as probable, ex emal circumstances being similar, that 
the isolated Marsupial ancestor should give rise to carnivorous, 
rodent, and herbivorous forms, as that they should be developed 
from a Placental type. 
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The current part of Mr. Dresser’* “ Birds of Europe ” com 
menced with the description of the Imperial Eagle (Aquita 
nutgilmk), to which two plates are devoted, m one of which the 
young of that species is contrasted with that of the distinctly 
separated White-shouldered Imperial Eagle (Ag. adalberti), from 
Spam. This is followed by illustrated description 1 of the 
Algerian Black-headed Jay (Carrulus anneal,s), the Sibenar 
Jay (Peitsoreus infaustus), the White Stalk (Cteoma alba) 
several Anserine birds and the Isabelline Lark (Galenta 
tsabelhna), which, by the way, does not occur in Europe. 

It is locally stated that among the collections made by the 
Chilian exploring cxpehtiont on the west coast of Pitagoma 11. 
the Chacabuco , is a specimen of the huemul, an animal which 
had altogether been lost sight of There are five well prepired 
skint in the National Museum of Chile Molina mentions it in 
his “Natural History of Chile,” published in 1782 He dc 
scribes a species of horse (Equus bisulcus ), or rather an ass, with 
its hoofs divided like rum nants He says it inhabits the mo-i 
maccewib'e parts of the Andes, and is difficult to be taken Mr 
E C Reed, of the National Museum of Chile, pronounces it to 
be a stag of the genus Census, and as not belonging to any new 

The record of the " Astronomical and Meteorological Obser¬ 
vations made during the year 1870 at the U S Naval Observa¬ 
tory" occupies a bulky quarto volume of about 1000 pages, and 
contains in its numerous carefully constructed tables sufficient 
evidence of the amount and value of the work done at the 
Observatory. The U S Government contribute liberally 
to the support of the Observatory, the work of which is 
performed by an efficient s aft One of the most interesting parts 
of the record of work for 1870 is that describing the details 
of the Transit Circle 

We would recommend to all interested in education a pam¬ 
phlet by Mr Henry Leedam, a practical teacher, entitled “Com¬ 
plete Sclool Education." It is evidently the result of much 
thought and observation, and of advanced views of what con-.li 
tute* a complete education even for boys intended for business 
We are glad to see that in his sy stem he gives great prominence to 
science, as one of the most efficient mstiuments in general 
training. 

The Liverpool papers report that a sharp shock of earth 
quake was felt at Souihport on the evening of Wednesday, July 
16, accompanied by a loud report It was thought at first by 
many that a colliery explosion must have taken place in some of 
the collieries near Ormskirlc, so loud and distinct was the first 
report. The other three—for there were four shocks—followed 
much quicker after each other than did the second alter the first 
There was no undulatory motion such as accompanied the severe 
shock which occurred about two years since. 

On May 10 a strong shock of earthquake, lasting two seconds, 
occurred at Opupe, in North Chile. 

A collection of stone implements from Costa Rica, in Cen¬ 
tral America, has been sent to the American Museum of Natural 
History in New York. 

Don Carlos Moesta, formerly Director of the Astronomical 
Observatory at Santiago, in Chile, has been appointed Chilian 
Consul-General in Saxony. 

The sixth annual report of the Provost of the Peabody Insti¬ 
tute of Baltimore, to the trustees, da’ed June 5 of this year, is 
in all respects very satisfactory, and shows that the Insntute 
forms an important means of education, literary and scientific, 
in the city to which it belongs. The library is a large one, up¬ 
wards of 50,1x0 volumes, and the number of readers has in¬ 


creased considerably during the year, the proportion of scientific 
works sought for being on the whole, as things go, large. 
During the year iao lectures were delivered, of which 20 were 
popular, and 90 special class lectures in particular departments. 
Though scientific lectures seem to be much less attractive than 
lectures in literature, still the Provost rightly thinks they should 
loe persisted in, especially as this is one of the main objects of 
the institution, which is well supplied with scientific apparatus. 
We have no doubt that by judicious arrangement of subjects and 
hours, and by securing compe’ent lecturers who know hiwto 
make their subjects attractive, scientific lectures wilt become in. 
.reasingly popular. 

Wk give the following on the authority of the Amenean 
Artisan —The President of Rutgers College, New Jersey, Dr. 
Campbell, recently found beneath some of the trees m the 
campus, numerous carpenter bees, each minus its head. Having 
called the attention of Rev. Samuel Lockwood, the eminent 
naturalist, to the fact, careful observations were made with 
interesting results. It was first no’ed that these bees were all 
of the same species, and were all honey-gatherers. The case at 
first appeared to be one of wanton massacre; the merciless 
executioners being common Baltimore orioles. On making a 
more thorough examination of the headless trunks, it was dis¬ 
covered that every body was empty, the insect having been 
literally eviscerated at the annular opening made at the neck by 
the separation of the head. The interesting fact disclosed by 
these observations is that these b rds had lea-ned that the body 
of these particular bees—the slingless males—were filled, or 
contained honey sipped from the blossoms of the horse-chestnut ; 
and so they watched the insects until they were fully gorged, then, 
darting upon them, snipped off their heads, and always at one 
place, the articulation, thus showing themselves acquainted with 
the anatomy of their victims as well as their habits, and taking 
advantage of both for the gratification of their love for sweets 

The Journal of the Franklin Institute says that the splendid 
telescope designed for the National Observatory at Washington 
will, in all probability, soon be erected and m use The work 
upon the new tower and dome, intended for its reception, is 
being rapidly brought to completion. The object-glass—the 
largest m the world, twenty-six and a half inches diameter, and 
thirty-two feet focal length—is now finished, and ready for the 
instrument The cost of the new instrument, with the necessary 
machinery, will be about 30,000 dols., and that of the tower 
and dome, erected to receive it, about 15,000 dots If to this 
we add the list of new apparatus already acquired or m process 
of construction for the Observatory, for the observation of the 
coming ttansit of Venus, the Institution will shortly be as well 
or, perhaps, better equipped than any other of its kind in the 
world. 

The additions to the Zoological Society’s Gardens during the 
past week include two Argus i’heisants ( Argus giganteus) from 
Malacca, presented by his Excellency, Sir H Ord; a Jaguar 
(Feltsonca) from America, presented by Mr J H. Murchison; 
a Himalayan Bear ( Ursus tibetanus) presented by Mr, G R. 
Taylor; two Muiita Armadillos ( Talusta hvbrtJa) from Buenos 
Ayres, presented by Mrs. Mackmlay , two White-crested Goans 
(Plptle jacutmga ) from British Honduras, presented by Mr. S. 
Carmichael; a Patas Monkey (Cercoftthecus ruber) from West 
Africa, presented by Mr. E. lloai, three Black Vultures 
(Cathartes atratus) from America, presented by Mr. C. C. 
Lovtsy; three Fournier’s Capromys ( Capro<nyt ptlornits) from 
Cuba, presented by Mr. J R. Wa'ktns, a Rhesus Monkey 
(Maeaeus erythmus) Irona India, presented by Miss E. D. 
WiJuirt; a Sable Antelope (lliplottagus ntger), from South 
Africa, deposited. 
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RESEARCHES ON EMERALDS AND BER YLS * 
Part I. On th* Colouring matter oi- tiik Emi ralu 
"CROM the time of Vauquelin’s analysts, the colour of the 
* emerald was always regarded as due to the presence of 
oxide of chromium, until the publication of the memoir of 
Lewy. who ascertained that emeralds contained that element, and 
concluded that the colour was due to the presence of some 
Organic substance I.ewy also affirmed that the deepest tinted 
emeralds contained the most carbon Wohler and Rose, on the 
other hand, having exposed emeralds to a temperature equal to 
the fusmg-point of copper for one hour, without their losing 
Colour, and also having fused colourless glass with minute 
quantities of oxide of chromium and obtained a fine gietn 
glass, considered chromium and not 01 game matter to be the 
cause of the colour. 

Boussingault, in the course of an investigation of the “ mo 
rations,” arrived at the sime conclusion as Wohler and Rose , 
and although admitting them to contain carbon, denied that it 
was the cause of their colour, inasmuch as they endured heating 
to redness for one hour without loss of colour This result has 
been confirmed by Hofmeistcr I have carefully repeated and 
extended these experiments The emeralds employed were 
canutiUos from Santa Fe de Bogota Thetr specific gravity « is 
a 69. 

One of the above emeralds was exposed for three hours in a 
platinum crucible to a bright reddish-yellow heat At the end 
of the operation it was rendered opaque on the edges, hut the 
green colour was not destroyed This experiment comphti ly 
confirms those of Wohler and Rose and Hofmeisler I lie 
power of the colouring-matter to resist a red heat having made 
me inclined to disconnect the question of the colour from th it of 
the presence of carbon, I made experiments to determine 
whether beryls contained that element, and, if so, to what 
amount The experiments given further on, were mule at this 
stage of the inquiry, and the result showed that the beryl an x 
lysed f contained the same amount of carbon as Lewy’s emerald 

Although demonstration had been obtained of the presence of 
carbon in the beryl A, it was still possible that it miglu have been 
derived from the decomposition of a carbonate "I o settle this ques¬ 
tion, an apparatus was so arranged that the beryl could be treited 
with sulphuric and chromic acids successively It was found 
that no carbonic anhydride was liberated by sulphuric and, hut 
the addition of chromic acid caused it to appear immediately 
The numerous precautions taken are fully described in the ongi- 
ual paper 

Strictly comparative experiments were then made upon minute 
quantities of charcoal and graphite, the results indicating the 
carbon confine 1 in the beryl A to be m a condition which is 
more slowly attacked than either charcoal or graphite, and it is 
probably in the form of diamond, as has been shown to occur 
with the carbon contained in artiticially crystallised boion 

The presence of carbon in beryls does not appear to be in¬ 
variable After repeate 1 experiments upon another large beryl 
from Haddatn County, North America, I ^as unable to satisfy 
myself that it contained carbon 

The next point I wished to ascertain was the relation borne 
by the quantity of carbon in the beryl A to that in the emerald 
For this purpose I employed a similar apparatus to that used by 
Dumas in his researches on the atomic weight of carbon pre¬ 
viously alluded to. The following percentages were obtained — 


Carbon anhydride 
Water . 

II.—-Os the Effects 


>&j 


OF FbSION Ul'ON 1-MERAlD'. . 

Bekvis. 

On the Effects of Fuuon upon Opaque B,ry/s In order to 
study the effects of fusion upon beryls or emeralds, I found it 
necessary to use the oxyhydrogen blowpipe My first experi 
inents were made upon the beryl A, it weighed b2 54grms 
and its density was 2 65. 

The phenomena observed on submitting a fragment of beryl 
to the action of the flame are very beautiful Having so ad- 
jttsted the flame that the beryl fuses tranquilly, and is yet at the 
exact point of maximum heat (if the substance is not too large 

^Abstract of^paper read before the Noyal Society, June 19 By Gr 

1 A* this beryl will be repeatedly alluded to in this paper, and especially 
in the aecondpart, I shall, for convenience of reference, call it “beryl A » 
It wae found in Ireland 


for the apparatus), it no longer lies as a shapeless mass on the 
car bon support, hut gathers together, rises up, and forms a per¬ 
fect bead—round, clear, and Irilhant To obtain the adjust¬ 
ment of position necessaiy for this result, it is indispensable to 
wear very dar k glasses, so dark, indeed, that objects can scarcely 
be discerned through them in broad daylight Without this 
precaution, the minute details of the globule cannot be observed. 
The heat and glare would also seriously affect the sight. If all 
is working properly, the bead should be quite mobile , and ad¬ 
vantage of this must be taken to keep it incessantly rolling, and 
yet not remove it from the point where it gives out the most 
brilliant light By this means the whole globule is rendered 
transparent. If, on the other hand, it is allowed to remain with¬ 
out motion on the carbon (unless the globule be very minute), it 
will be found, when cold, to have a white opaque base, passing 
into the centre of the bead in a conical form, and entirely de¬ 
stroying its beauty 

The globules thus obtained from the beryl A were clear and 
colourless, but generally contained a fey minute air-globules and 
striae, which become obvious under the lens Towards the end 
of this part of the investigation 1 succeeded in almost entirely 
avoiding the c defects , but I have been compelled for a time to 
abandon experiments in this direction m consequence of the 
strain thrown upon the eyes 

When chromic oxide is added to the beads, and they are again 
carefully fused, they acquue a fine green colour , the tint is, 
however, inferior to tint of the emet.iM The green beads may, 
by an intense and prolonged heat, he rendered colourless With 
cobalt oxide the heads affoid beautiful blue glasses of any de¬ 
sired shade , and m all cases the results are the same as with the 
artificial mixture of Ixryl ingiedient. to be desenbed further on. 

The effect of fusion upon the beryl is to lessen the hardness 
and lower the specific giavity 'I he globules may be scratched 
by quartz The specific gravity was found to be 2 41 

The beryl, therefore, lost nine pei cent of its density m pass¬ 
ing from the crystalline to the vitreous state 

I was desitous of carefully com par wig this loss of density under¬ 
gone by beryls with that of rock crystal (used under the same 
circumstances I have repealed with great care the determina¬ 
tion of the specific gravity of lock-crystal, both ltefore and after 
fusion Before fusion it was 2 65, and afterwards, 2 19. 

Rock crystal loses, therefore, no less than seventeen per cent, 
of Us specific gravity on passing fiom the crystalline to the 
amorphous state, or about half a per cent less than is undergone 
by garnets, according to the observations of Magnus , whereas 
thejberyl A only lost nine per cent, or little more than half as 

On the Fffuts of Fusion upon LmeialJs —On heating alone 
before the oxyhydrogen blowpipe, emeralds hear a bright red 
heat without losing their colour, ami at a heat which causes 
incipient fusion, the edges turn colourless ami opaque, while the 
centre remains green After fusu n for a short time they yield 
an opalescent greenish glass, which, kept for a long time at the 
maximum temperature of the blowpipe, becomes quiLe trans¬ 
parent and almost colourless The addition of chromic oxide 
causes the bead to become of a dull green colour, which is not 
improved by moderate heating The tact that emeralds endnre 
a temperature capable of fusing the edges, without the centre 
losing colour, appears conclusive against the idea of the colouring- 
matter being organic The beads produced by the fusion of 
emeralds resemble those formed in the same manner from beryls ; 
the phenomena during the lusion are also nearly alike , but it 
takes longer and a higher temperature to produce a colourless 
transparent bead with emeralds than with colourless beryls. The 
beads can be scratched by quartz, and the density is reduced to 
2 40. The density of fused emeralds is theretore almost exactly 
the same as the globules obtained in a similar manner from the 
beryl A 

On the Eff'iti of Fusion upon an Artiftaal Mixture of Beryl 
Ingredients —Being desirous of trying the effects of fusion upon 
an artificial mixture of the same composition as that of a beryl, 
I made a series of carelul analyses of the beryl A. Even my 
earlier analyses enabled me to obtain a sufficiently close approxi¬ 
mation to the compositions of the beryl A The following were 
the proportions used.— 

Silica . . . 67 5 

Alumina . . 185 

Glurina . . 14 o 



yuly 24, 1873] 


NATURE 


255 


I did not introduce any iron or magnesia, as I regard them as 
accidental impurities varying in amount 

When a mixture of the above composition is exposed to the 
flame of the oxyhydrogen blowpipe, it fuses with almost exactly 
the same phenomena as with the natural beryl. It is, however, 
as might be anticipated from the absence of iron and chromium, 
much easier lo get a colourless transparent bead with the mix 
ture than with either emeralds or beryls The greatest difficulty 
m this respect is, of course found with emeralds. The specific 
gravity of the artificial fused globules was 2 42, or almost 
exactly the same as the density of native emeralds and beryls 
after fusion. 

When a small portion of chromic oxide is added to the 
artificial mixture and the whole is subjected to fusion, the re¬ 
sulting bead is of a rich yellowish green, and in many experi¬ 
ments approached to the emerald tint, but, as a rule, the 
colour is more of a faded leaf-green . and, although I have 
never obtained a globule of the vivid tint of a fine emerald, the 
glasses, when well cut, are quite beautiful enough to seive as 
Jewels Prolonged heating gradually diminishes the colour, 
the head gradually becoming of the palest bottle green, and, 
finally, nearly colourless This result is the same as with the 
emerald 

The metallic oxide which yields the finest tints when fused 
with opaque beryls, or the artificial mixture, is that of cobalt 
The manner m which this oxide withstands the intense heat of 
the oxhydrogen flame is remarkable All tints, from neatly 
black to that of the palest sapphire, can he obtained, and the 
resulting glasses, when cut, arc extremely beautiful, and have 
almost the lustre of crystallised gems 

The globules obtained by fusing the artificial mixture of 
beryl ingredients with didymium oxide show the characteristic 
absorption-spectrum of that metal in a very perfect manner, the 
lines being intensely black. Even when the bead is quite 
opalescent from insufficient heating, the black lines are beauli 
fully distinct in the spectroscope With a large quantity of 
didymium oxide the beads are of a lively pink, becoming more 
intense by artificial light, and, when cut, form very pretty gems 
The presence of didymium in sufficient quantity raises the specific 
gravity to 2 59,being nearly the same as that of the emerald 
before fu.ion. 

Conclusions —1 he evidence given in this paper, showing that 
colourless beryls may contain as much carbon as them best 
tinted emerald, taken m conjunction with the ignition expei 1 
ments, and the results of the fusion 1 f chromic oxide with colour 
less beryls, and with an artificial mixture of the same composi¬ 
tion, leave me no room to doubt the correctness of Vauquclin's 
conclusion, that the green colour of the emerald is due to the 
presence of chromic oxide. 

The fact that emeralds and beiyls lose density when fused 
cannot properly be cited as proving that they have been made in 
nature at a low temperature , for it is quite possible that they were 
crystallised out of a solution in-a fused mass, originally formed 
at a temperature high enough to keep the constituents of the 
emerald in a state of fusion, ana that the crystals developed 
themselves during a slow process of cooling or evaporation 1 he 
method employed by Ebelmen for the artificial production of 
chrysobery), namely, heating alumina, glucma, and carbonate of 
lime with boracic acid in a porcelain furnace until a portion of 
the menstruum had evaporated, yielded crystals of the true 
specific gravity, showing the density of minerals to be less de¬ 
pendent on the temperature at which they are produced than 
upon their crystalline or amorphous state 

One crystalline gem (the ruby) has undoubtedly been pro¬ 
duced in nature at a high temperature. I have frequently 
repeated Gaudtn’s experiment on the artificial formation of this 
stone, and can confirm most of his results. I did not, however, 
find the density to be quite the same as the native ruby or 
sapphire, which is, in different specimens, from 3'S3 to 3 56 
Artificial rubies of the finest colour made by me By Gaudin’s 
process had a specific gravity of 3 45, which is not 3 per cent 
lower than that of the ruby. The reason for this close appioxi- 
mation will be found in the fact that fused alumina crystallises 
on cooling. The crystallisation is, however, confused and im¬ 
perfect, which causes the resulting product bo be only partially 
transparent, and to have a slightly lower specific gravity than 
the natural gem. It is consequently scarcely correct to call the 
fused stones made by Gaudin’s process “ artificial rubies.” 

I have convinced myself that rubies have been formed in 
nature fit a temperature equal, or nearly equal, to that of the 


fusing-point of alumina, from the circumstance that the reaction 
between chromic oxide and alumina, which results in the deve¬ 
lopment of the red colour of the gem, is not effected at low or 
even moderately high temperatures, but requires a heat as high 
as that of the oxyhydrogen blow pipe. It is not necessary that 
the chromium should be presented to the alumina in the form 
of chromic acid It appears, therefore, that the red colour of 
the ruby is not caused by the presence of chromic acid It is, 
in fact, a colour reaction cat s;encrt \ between alumina and chromic 
oxide, which, as far as my experiments have gone, only takes 
place at very elevated temperatures 


SOCIETIES AND ACADEMIES 

I ON DON 

Royal Horticultural Society, June 18 — Scientific Com¬ 
mittee —Dr Hooker, C B , F R S , in the chair — Dr Capa- 
nema, from Rio Janeiro, described the destruction in Hrazil of 
orange, peach, and cotton plants, more especially at Milagres, 
m the province of Clara, from the attacks of a Coccus An 
orange tree of historic interest more than 200 years old had 
been destroyed by this insect —Dr Masters, 1\R S , reported 
upon a double-flowered variety of J obtlut a tunc The calyx 
was normal, the corolla was affected by a didouUtmcnt , tnc 
stamens were more or less petaloid, the ovary was represented 
by obscure carpellary leaves bearing ovules on the margins — 
Mr Lane, of Bcrkhainpstcad, sent a cutting of a yellow-leaved 
variety of Laburnum which had broken from an old stem of the 
ordinary kind previously budded some time before' with the 
yellow one The buds which were inserted died, but as in other 
cases the tendency to variegation in the foliage had been com¬ 
municated to the stock -The Rev M J Berkeley stated that 
he had provisionally referred the thread blight which had attacked 
the tea plantations m India to lot (mum ref an Berk. 

July 2—A Smee, F R S , in the chair —i’rof C Babington 
sent flowers of a potato in which the petals were replaced by 
stamens —Dr Denny sent a Pelargonium which showed an in¬ 
teresting reversion to one of the original wild forms (P im/uinont) 
It had been raised from Wellington as the seed parent, and 
Marathon as the pollen parent, both varieties of the nose-gay 

Ldimiuri.ji 

Scottish Meteorological Society, July 2 —Sir Thomas 
Buchan Hepburn in the chair -The Council reported to the 
General Meeting, that there are 92 Stations m Scotland in con¬ 
nection with the Society, 5 in England, 4 on the Continent, 2 in 
Iceland, I in Faro, and i in South America, that there are 9 
honorary, 16 corresponding, and 557 ordinary members, that 
the value of the Instruments at the Society's Stations amounts to 
t, 173/, of which 218/ belongs to the Society, and the rest to 
local parties, and that dui mg the past ten years, 63 certified 
Barometers, 59 louyre-boarded boxes, on Stevenson’s pattern, 
for holding thermometers, had been despatched to the Society’s 
Stations and about 800 thermometers compared in the office 
In reply to an application from a Committee of the British 
Association, the Council have intimated that they will, as 
hitherto, be glad to make the unpublished meteorological obser¬ 
vations m their possession available to scientific men, and free of 
charge, in so far as the limited means of copying at then dis¬ 
posal will enable them to do 10 —Mr, Buchan gave m the report 
from the Committee which had been appointed to inquire into 
the subject of the Herring Fisheries in relation to Meteorology 
The returns of the fishings at Wick, Buckie, Peterhead, and 
Eyemouth, for six seasons of thirteen weeks each (1867-1872) 
had been examined, and the catches of herring compared with 
the mean daily temperature of the sea and that of the air with 
the height of the barometer, the direction and force of the wind, 
storms of wind, thunderstorms, Auroras, and ram The fishing 
season at these places, in common wuh the whole cf the east 
coast of Great Britain, from bcotlaml to Flamborough Head, 
occurred during July, August, and September ending some¬ 
what earlier at the northern than al the southern stations 
From the mean daily catch at Wuh and Buckie, from 
which daily returns had been made, it is seen that during 
the six years the largest average catches were taken be¬ 
tween the 13th and 22nd August, ami the whole herring season 
began about the 19th July, and ended on the 2nd September. 
That period agreed exactly with the highest mean daily 
temperatures of the sea during the year, and the period of the 
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heaviest catches coincided with that of the absolute maximum 
temperature of the sea It is premature to affirm that there is 
any absolute connect on between those two facts, seeing, for 
example, that the herring season at Stornoway occurred in May 
and Tune, but it is, to my 'he least, a striking coincidence. The 
relations of the temperature of the sea to the migrations of the 
herrings wilt receive further elucidation when, the returns from 
Stomoway and other places being discussed, it is exactly deter¬ 
mined with what critical i pochs of the annual march of the 
temperature of the sea, the herring seasons, and the peuods of 
maxtmum catches in different distncts correspond. In almost all 
cases the largest catches occurred with a high, steady baro¬ 
meter and light winds, indicating soiled weather, and very 
light catches, in the height of the season, with thunder storms, 
a low and unsteady barometer, northerly and easterly winds, and 
weather more or less stormy It w u» recommended thai, in the 
further prosecution of the inquiry, attention lie given to investigate 
the causes which determine the lime of the commencement of the 
fishing, the fluctuations of the catches in different districts or on 
different days, and the end of the lishirg season belf registering 
thermometers, similar to those now 111 operation at Peterhead 
Harbour, established at different points on the coast, and obsei- 
vaiions on the temperature of the sea, l>v the more intelligent 
fishermen on their fishing excursions, could not fad to conmbute 
very material assistance to this difficult inquiry. The Committee 
was re-appointed to cotitiuue their investigation of this im¬ 
portant question, Mr Thomas Stevenson, eonventr--Mr Robert 
Louis Stevenson then retd a paper on “ Ijrcal Conditions in¬ 
fluencing Climate in Scotland , ” in which the efTeet of shelter 
from the East and West, and of relative proximity to the sea, 
were chiefly considered The mean annual temperature of Utist 
and Monach, two of the Socuty’s stations, winch, being situated 
on outlying islands, are almost wholly removed fiom the influ¬ 
ence of the land, was found to coincide with the mean sea tem¬ 
perature in their neighbourhood A series of observations was 
proposed at three or four stations, provided with theimomcters 
similarly placed ant proteclcd, one set being close to the shore, 
anothtr a mile inland, and the others at intermediate distances, 
in order to decide in what manner the climatic influence ol the 
sea extends inland Mr. Milne Home slated his belief that the 
Society would be able to carry out the proposal 

Berlin 

German Chemical Society, July 14 —C Bollinger has 
obtained a new acid from pyruvic acid, by heating it to 
130“ with a small quantity of baryta. It is well crystallised, 
and having two atoms of hydrogen more than uritnc acnl, has 
obtained the name of hyriruriUc acid. Its mode of lomution 
is expressed by the formula 

4C.H.O, = 0„H,„O. + CjH w O, + CO, + 2ILO 

(««,«,,rf) <«*&.«>») 

A Kekule and A. Fleischer have treated camphor svith iodine 
and thus transformed it into oxy-cymol, a phenolic body boiling 
at 231° ol the formula C lu H )4 0 Piof. Kekule considers this 
reaction as a proof for a new graphic formula for camphor, which 
he intends to prove by further researches.—F Lamlolph re¬ 
ported on the action of nitric acid on various cymols Cam- 
phor-eymol yields mono-nitrocymol and mono-mtio-toluyic 
acid, which is volatile below its fusing point Cymol 
from ptychotis-oil yields dmitro cymol and a monomtro- 
toluyic acid different from the above and fusing at 184° — 
F. F Utica .has obtained identical products from the cymols of 
camphor, ptychotis-oil and thymol. All of them yield t«o diffe¬ 
rent mono mtro cymols, one solid, the other liquid —A Kekule 
has found amongst the products of PCI, on .phenol-parasulfuric 
acid a body of the formula PO yielding with water 

a corresponding acid and chlorophenol—V. v Richter has found 
that benzoate and formate of potassium fused together yield 
both terephthalic and isophthalic acids, a fact which renders 
untrue many conclusions on the constitution of aromatic bodies 
which have been founded on the production of either one or the 
other of the above acids with derivatives of benzol and formate 
of potash Prof. Richter thinks that either one or the other of 
those isomeric acids are formed according to the temperature 
employed in fusing.—F. Baumstark has found in urine a new 
neutral crystallised substance of the formula C,ll,N t O, 
which with alkalis yields lactic acid and ethylamine —K 
Bimbaum reported on the attraction of water by super¬ 
phosphate of calcium exposed to moist air —G Barbag- 


Ha reported' on The impurities contained'in commercial 
isobutylic aldehyde (chiefly acetone) derived from propylic 
alcohol, and on the conditions under which isobutylic alcohol 
yields acetone —A Oppenheim communicated the continuation 
of his researches on cj mo'es derived from various isomers. 

Those from terpene and from citrene yielding both naratoluyic 
as well as terephthalic and acetic acids, can only differ in the 
position of the 2 atoms of hydrogen which they contain in addi¬ 
tion to cymol. This renders improbable that all C 10 II„ yielding 
cymoles should be constituted according,to the view lately ex¬ 
pressed by Kekule 

Academy of Sciences, July 7 —M Bertrand, president.— 
The proceedings commenced with the announcement, by the 
perpetual secretary of the award of the Albert Medal of the 
Society of Arts to M Chevreul —During the meeting the com¬ 
mission charged wnh the recomme idauon of a candidate for the 
place left vacant by the decease of M He Verneuil, presented its 
report It recommends, 1st, M de Lesscpa, 2nd, MM Brt:- 
gaet, du MonccT, Jacqmm, and Sedtll >t —1 he following papers 
were read —Theory of the planet Saturn, by M N J I-everrier 
—On an isochronous regulator constructed i.y M llrcguct for the 
Transit of Venus at Yokohama, by M Yvon Villarceau — On 
the method of action of the water during the reactions accom¬ 
panying the mixing of neutral, acid, and alkaline solu¬ 
tions, by M Uecquere! —On the definition attainable with 
small astronomical telescopes, by M d'Abbadie.—A direct 
demonstration ol the fundamental principles of thermo-dyna¬ 
mics , the laws of friction and concussion, by M A Ledieu. 
—Thermal rescan he* on saline solutions hy M. P A Favre — 
On the fossils ol the phospbatic chalk of Quercy, by \1 P Grr- 
vais —On the development of the p'aguc in the mountainous 
countries and plateaus of Europe, Alrici, and Asia, by Dr,' 
Tholozan —On the iron ores of the department of I lie et-Vil- 
laine, by M Delage —Experiments on the action of ammonia 
and the prolonged action of water on the l’hyltoxera, by M. 
Gueyraud —On magnetism, by M du Mantel —On ihe va> table 
period of the closing of a Voltaic circuit, by M Cazin —On an 
“absolute” barometer, by MM Hans and Hermary.—On the 
dissociation of mercuric oxide, by M H Debray —On a method 
of comparing different gunpowders by M de Tromenec —On 
the oxalins, or chers of glycerin and the polyatomic alcohols, by 
M. Lonn Oxalin is proiueed by the action of oxalic acnl on 
glycerin—On the zoological position and idle of the acanans 
known as llypopus, llomopus , Inchodtutylu r, by M Megmn— 
Experimental contributions to the history of digestion in birds, 
by M Jobert — Obseivations on certain of the organic liquids of 
fish, Crustacea, and cephalopoda, by M 1' Papill.m —On the 
heat of combustion of explosive substances, by MM. Roux and 
Sarrau — New experiments relating to the theoiy of the thrust of 
earthworks, by M J. Curie 


DIARY 

FRIDAY, July 13 
Qubkbtt Club, at 8 —Anniversary 

SATURDAY, July 3 5 . 
Botanic Society , at 3 43 
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THE ENDOWMENT OF RESEARCH 
IV 

N accordance with the heading, deliberately adopted 
for this senes of articles, the main object of them 
has been to insist upon the national importance of a 
direct endowment of research, and to indicate a way 
whereby scientific investigators, relieved from any inci¬ 
dental duties, may be placed upon a footing of security 
and competence. In justice, however, to the lettei fiom 
Professor Flower, published in our last number, it is 
necessary to give some explanation why the indirect 
endowment of scientific men by means of the existing 
profess rule has been comparatively ignored 

'I hough it is very far from our intention to quarrel with 
the main driftof thst 1 tter, yet it were vain toaitempt todis- 
guise the real point of disagreement bt tween Prof. Flower’s 
proposals and those herein advocated. To augment the 
salaries of distinguished men of Science, whether govern¬ 
ment official*, executive members of the wealthy scientific 
bodies, or University professors, and to increase thur 
numbers, is no doubt an object to which certain classes 
of the public require that their attention should be drawn, 
as it is also one of the means by which original scientific 
work would be encouraged At this point, apparently, 
Professor Flower would lor the present stop ; yet we think 
that there are many and weighty reasons why those who 
are not content with such a scheme as final, should hold 
that a favourable time has now arrived for putting for¬ 
ward a more complete system sufficiently elastic to 
comprehend within its future development the liberal 
subsidy of all foims of unrcmuncrative Scientific Ke- 

As to the funds at the disposal of scientific bodies, it is 
well known that they are so small as to form a scarcely 
appreciable element in the consideration of the present 
question, nor is it likely that they will receive much in¬ 
crease ; but yet it would be desirable that the method of 
their distribution should form an example to guide the 
application of a more complete system. Again, with re¬ 
ference to the Government appointments, the prospect 
does not appear more encouraging. Our practical poli¬ 
ticians are not unnaturally offended by the anomaly that 
the holders of these offices should confessedly receive pay, 
not for the work they do, but m honour of their general 
scientific attainments. The Mastership of the Mint has 
not been saved even by the illustrious character of its 
previous occupants, and along with it have gone several 
subordinate posts which also were honoured by the scien¬ 
tific men who held them. It only remains for some 
Chancellor of the Exchequer or Minister of Public Works 
to arise, wholly given over to the less noble doctrines ol 
Political Economy, and Science will lose the remainder ol 
those places which open competition could fill so much 
more cheaply, and then the.public scientific work of which 
the popular voice demands the accomplishment, may be 
resigned to the enterprise of pushing newspaper proprie¬ 
tors. This sort of indirect endowment of research may 
be said to have had its day ; it was of a piece with the 
public sinecures which used to be awarded indiscnmi- 
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nately for literary or other ill-recognised merit. It was 
extremely useful when no particular kind of work was re¬ 
quired in return, and when the national benefits arising 
from the advancement were less thought of than they 
are now. 

It is, without doubt, to the professoriate at the Uni¬ 
versities that the advocates of indirect endowment roust 
turn in the first place, both for the wealth and the organisa¬ 
tion they require, and it is on this ground that issue with 
them must be joined. It is our purpose, therefore, to point 
out, first, that the Science professors at the Universities 
are already in a fair way to get both the position and the 
emoluments which they deserve, and secondly, that to 
subordinate original research to the paramount duty of 
teaching is a clumsy expedient which should not, on 
principle, be systematically adopted. 

In the first place it hardly needs to be said that all the 
tendency of ancient and modern endowment has been in 
favour of the Professoriate, so that the interests of teach¬ 
ing are already in possession of the field. In the old days 
when all instiuction was of necessity oral, to found a 
chair was the one means by which the highest forms of 
new learning could be promoted , and the force of this 
tradition,'acting in harmony with the practical character 
of Englishmen, who always expect visible results from 
money spent, has been a guarantee that modern Science, 
while growing to its present dimensions, should not fail to 
receive this sort of attention at the Universities. At 
Oxford, for example, the present holders of the three 
leading chairs of Chemistry, Physiology, and Physics re¬ 
ceive from various academical sources endowments of 
800/ each per annum, and if the other Science Professor¬ 
ships arc inadequately endowed, the same may be said of 
many of those subjects which enter dirtctly into the 
course for the Arts degree. According to a rough esti¬ 
mate of Mr. M. Pattison’s, Science on the whole receives 
nearly 5,500/., whereas Philology, the next highly en¬ 
dowed faculty, gets but 4,000/.* It must also be borne 
in mind that the University Commission of twenty years 
ago gave a stimulus in this direction which has not died 
away. Both the University and College authorities are 
not unmindful of the duty of extending the Professoriate, 
and endowing it worthily new chairs are even now in 
process of foundation, and at Oxford at least it is the rule 
rather than the exception to confer a full fellowship upon 
a hardworking professor in whatever depaitment of 
knowledge, whose statutable endowment is comparatively 
small. From these statements it would be manifestly 
wrong to draw the inference that either the physical 
sciences or the other branches of scientific study are as 
yet fully represented or adequately endowed at Oxford 
and Cambridge the purport of them rather is to show 
that teaching at the Universities in Science as m other 
matters has gained a position which can well take care of 
itself. If the plan were adopted which has worked so 
well at Glasgow, viz. to allow the professors an official 
house, and to leave to the fees of their pupils the further 
augmentation of their salaries, Prof. Flower’s demand for 
a simple competency would be completely satisfied. 

The real difficulty, however, will yet remain, for on the 
one hand we have not yet attained any assurance that we 

* It should be noticed that the anomalous chain of Divinity have been 
throughout excepted (horn there calculations. 
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shall get from oar endowments anything more than first- 
rate teaching, and on the other hand we have a large 
proportion of the University revenues yet to dispose of 
It would, of course, be a possible alternative to endow so 
large a number of professors as to reduce tbtir teaching 
duties to a vanishing point, and thus avoid the appear¬ 
ance of a radical change and escape the reproach which 
apparently attaches to the direct endowment of Research. 

It it not to be supposed that the advocates of indirect 
endowment intend deliberately to take up with such a 
subterfuge, yet on any other hypothesis it is as certain as 
anything can wcl! be, that the original investigation which 
they put in the second place will come off second best 
It were invidious to allude to particular instances, but it 
is past denial that the original discoveries in Science which 
once made England famous, and now more or less maintain 
that fame, neither wete nor are achieved by the holders or 
teaching posts, and it is equally clear that many of the form* 
into which modern Science is developing are not of sucli 
a character as to be capable of being transmitted by oral 
instruction The truth seems to be that the intimate 
connection sought to be established between original in¬ 
vestigation and professorial teaching is borrowed from 
the artificial institutions of another country It is the chief 
characteristic of a German University that the full pro. 
lessor, the extraordinary pTofcssor, and the p> twit of ant 
make up the class which is there engaged in scientific 
study not less than m academical teaching, a peculiarity 
which may be partly attributed to the laborious character 
of the people, but yet more to the pecuniary poverty of 
the Institutions. It is in fact from the want of endow¬ 
ments that the emulous spirit of German patriotism has 
been compelled to exact double work fiom a single in¬ 
strumentality, The renowned University of Beilin is 
indebted for the whole of its resources to the state, and 
that, a state which is the most frugally administered of | 
any in Europe and fiom this cause it has learnt to | 
elaborate an organised system of student teachers and 
inchoate professors, from whom research js expected as 
a duty co-ordinate with instruction, while the natural 
docility and perseverance of the German character have 
caused these expectations to be abundantly realised. Yet 
one of the most celebrated of modern German pro¬ 
fessors is reported to have said, that “ the life of a 
professor would be a very pleasant one, if it were not for 
the lecturing ” No doubt there are many English pro¬ 
fessors who secretly to themselves would rt-echo the 
sentiment; yet what could sound more absurd if regarded 
from the ordinary point of view which is popular in this 
country ? Germany indeed has set an example of the 
novel forms of scientific industry which should ilounsh at 
a living University, but the attempt to transfer to Oxford 
and Cambridge the German system m its integrity would 
in some respects be a backward step, and would piobably 
prove a failure The history of our Universities is 
against it, and their wealth alone serves to vitute any 
analogy borrowed from the parsimonious Teuton They 
possess, however, a large number of appointments, uncon¬ 
nected for the most part with teaching duties, and origin¬ 
ally destined to be held on the condition of study It 
would be easy by means of amalgamation and modifica¬ 
tion of tenure to make these appointments worthy of the 
acceptance of those who devote their lives to scientific 


research ; nor ought it to be styled "a visionary ideal," 
to recognise that natural division of labour, which is per¬ 
mitted to us by the magnificent wealth at our disposal, 
agreeable to English precedent, and m close accordance 
with the intentions of the founders of Colleges. 


CARNE’S “ TRAVELS IN INDO-CHINA ” 
Travels tit Indo-Ouna and the Chinese Empire By 
Louis de Camd, Member of the Commission of Explo¬ 
ration of Mekong With a Notice of the Author by 
the Count de Carnd. Translated from the French. 
(London Chapman and Hall, 187a ) 

T HE work, a translation of which is before us, is a 
history of the expedition despatched in 1865, under 
the auspices of the French Government, for the purpose 
of exploring the river Mekong, of which expedition Mons. 
Louis de Carnd was a member In consequence of his 
death the work has been carried through the press by 
his father, the Count dc Carnd, Mons. Louis de Cara<5, 
with every allowance being made for a father’s very natu¬ 
ral expressions of eulogy and admiration, seems to have 
been a young man of rare ability and promise, and his 
untimely death at the early age of twenty-seven, the re¬ 
sult of the hardships he had to encounter during the 
expedition, marks a devotion to the cause of Science 
worthy of the emulation of all those who are desirous of 
helping forward scientific inquiry and research The 
expedition, the history of which is here detailed, origi¬ 
nated in a suggestion by the Governor of the French 
colony of Cochin-China to his Government, that the 
river Mekong, at the mouth of which Saigon, the capital 
of the colony, is situate, might be made the principal route 
for the commeicc passing between Europe and China 
There can be no doubt that, could this route be satisfac¬ 
torily established, the advantage to Europe would be 
immense, for in addition to a saving of about i,joo miles 
in point of distance, the perilous navigation of the China 
seas, so much dreaded on account of the terrible mon- 
soons by which they arc periodically ravaged, might be 
entirely avoided Accordingly, in the year 186 j the 
Marquis de Chasseloup, the French Colonial Minis¬ 
ter, sanctioned the scheme of an expedition which should 
serve the interests of Science, as well as those of the 
colony, and which, ascending the Mekong from its mouth, 
where it empties itself into the Indian Ocean, to its sources 
amid the mountains of Thibet, should report fully on the 
navigability of that great river, which was then almost 
unknown beyond the Lake of Augeor, through which the 
boundary hnc between the kingdoms of Siam and Cam- 
bodgia passes. M. de Carnd thus sums up the objects 
of the expedition — ' It was desired, first, that the old 
maps should be rectified, and the navigability of the 
river tried, it being our hope that we might bind together 
French Cochin-China and the western provinces of China 
by means of it. Were the rapids, of whose existence we 
knew, an absolute barrier > Were the islands of Khan 
an impassable difficulty? *Was there any truth in 
the opinion of geographers who, with Dumoulin, be¬ 
lieved that there was a communication between the 
Meinqm and the Mekong? To gather information re¬ 
specting the sourcef of the latter, if it proved impoefibtaj 
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to reach them j to solve the different geographical pro¬ 
blems which would naturally offer, was the first part of 
the programme the Commission had to carry out. W. 
were required, besides, to report any miscellaneous fac's 
which might throw light on the history, the philology, the 
ethnography, or the religion of the peoples along the 
great river, which was to be as much as possible the 
guiding-thread of our expedition. We had instructions 
to seek for a passage from Indo- China to China , an en¬ 
terprise in which the English have always failed as 
yet.” 

M. Drouyn de Lhuys, theMinister of Foreign Affairs, 
heartily approved of the scheme, and appointed young 
de Carnd to represent his department on the expedition 
The exploration party started from Saigon m June, 
1866, but they were doomed to disappointment, so 
far as regarded their main object, for it was ascertained 
that the Mekong abounded in rapids, cataracts, and 
obstructions of various kinds, which precluded all possi¬ 
bility of a route being found to China in that direction, 
and after encountering severe sufferings and hardships to 
which some of their number succumbed, including M de 
Lagrde, the chief of the expedition, they returned to 
baigon after an absence of about two years and a 
half. 

M de Camd claims, as the actual results of the enter¬ 
prise, so fai as it was successful, to have “ corrected the 
errors, and set at rest, by lifting the veil from the doubts 
which had hitherto led geographers to false and uncertain 
conclusions in describing the eastern zone of the Indo- 
Chinese peninsula The capricious windings of the 
Mekong; the prolongation of its course to the west, at 
the 18th parallel of latitude , the importance of its ablu¬ 
ents ; the strength and volume of its waters, and, if I 
may venture to say so, the proof of its individuality, 
which, contrary to the received opinion (viz of the union 
of the waters of the Mekong and Meinam), continues to 
the end of its course , the certainty of its entry into 
Yunan, where it receives the waters of Lake Tali, and 
into Thibet, where it has its source—all these points were 
cleared up In a word, we brought back precise infor. 
mation respecting the whole course of an immense river, 
which rises amidst the snows, and completes its course 
under a burning sun On the other hand, there are the 
exact observations and seemingly well-founded informa¬ 
tion respecting the other rivers of Indo-Chma; as to 
their position in different parts of their course, and the 
limits of their basins ; and, in addition, many particulars 
respecting a part of China itself, which had been hitherto 
the least known.” 

We undei stand that an official report of the expedition 
is m course of preparation, and we have no doubt 
the present work will be found to form a very useful 
supplement to it. The volume would, however, be ten¬ 
dered more valuable and complete by the addition 
of a few maps, the only one it at present possesses being 
a somewhat rough sketch of the route followed by the 
exploring party. Whether France will be able, as M. 
de Carol suggests, to establish a communication between 
her colony and China by the river Songkoi, which flows 
along the north of the Annamite peninsula* is a problem 
which yet remains to be solved. 


“MOTHER EARTH'S BIOGRAPHY ” 
Chronos ■ Mother Earth's Biography A Romance of 
the New School. By Wallace Wood, M 1 ) (I rubner 

and Co) 

HERE can be but few with active minds who have 
not occasionally found, after having grasped ihe 
essential points of any inclusive theory, that in mo¬ 
ments of ease and quiet thought, it is far from unpleasant 
to attempt to apply it, by a running analogy, to some 
series of phenomena entirely different from those to which 
it was originally intended to relate, and by taking detail 
after detail, rebuild it on a fresh foundation. Few, how¬ 
ever, have the confidence to put their results on paper, 
and fewer still to submit them to the criticism of a ruth¬ 
less public. 

The theory of evolution has an intrinsic fascination of 
this kind, especially to those with a cynical turn of mind ; 
for though developed on a puiely physical basis, never¬ 
theless its entue applicability to the intricacies of society, 
puts the facts of every-day life in a manner so bold, and 
yet so evidently truthful, that, as it were, scales fall from 
the eyes of its disuples, and the panorama of moral 
philosophy flashes out m a manner so vivid and unmis¬ 
takable as nevci to be effaced I he picture is a mono¬ 
chrome, and negativism is the colour 1 
As the title of this work indicates, thehistoiy of the 
world from the beginning of time has to be sketched, and 
the author commences with a vivid exposition of the 
nebular hypothesis, and the cooling down of the earth to 
the commencement of geologic time, under the headings 
of its Birth and Infancy. He then describes the com¬ 
mencement and development of vegetable and animal 
life Just as in a tree all life is found in the terminal 
twigs, so “ the species of animals we sec on the earth are 
the twigs of the great animal tree, the body and branches 
of which have long since perished,” and the struggle for 
existence by which the present forms have been arrived 
at, leads to the adoption of the fundamental maxim, “ Be 
hungry and you will be great,” which is proposed in place 
of the old adage—“ Be virtuous and you will be happy.” 
Further on the same principle is illustrated in a very 
different manner “ only iron-clad and zinc-covered trunks 
are seen on the Western American railroads, all others 
being smashed up by the remorseless pitching of the 
baggage men, employed, it would seem, foi the purpose , 
this is the Survival of the Fitti 1/ ” 

After the world had passed through the early ages of 
only protoplasmic and invertebrate forms, the vertebrate 
era commences with “the' fishy .period.” From the 
amphibian type was developed the reptile, as we are told, 
thus “ The lizard differed from the frog, and the newt 
&c , chiefly by breathing entirely through lungs instead 
of gills, and thus dispensing with water, except as a 
beverage, forced to magnificent temperance by long ages 
of death , driven to it by the great propelling power to 
which wejare all more or less victims—the force of cir¬ 
cumstances. Thus a second nature is given, and a new 
type is Created. The fish became a reptile. There was 
no more longing for the good old times , a more glorious 
prospect in life the world has never seen. The untrod 
eirth was a garden of thick fleshy plants ; whole oceans 
of appetising insects and delicious worms *w»ifed onlg 
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the eating. And the new-comers grew and throve as j 
never has any immigrant race before or since." The ten¬ 
dency in animals, as we ascend in the scale of hfe, to 
assist one way or another in the further maintenance of 
their offspring, either by development of a nutritive yolk 
or by feeding them after they are hatched, is certain 
“The explanation of this is very simple. As the popula¬ 
tion of the earth ever increases and competition grows 
sharper, it is those who have this assistance in their 
younger days that are enabled to succeed in the world, 
and to arrive at maturity. And these possess the inherit¬ 
ing tendency to do the same, or very likely a little more, 
for the new generation than their parents had done for 
them. ‘If I could only give John a thousand dollars 
when he is twenty-one, I shall be satisfied,’ says the sire , 

* my father was only able to give me a hundred and a 
freedom suit.’ ” 

The Reptilian Period is followed by “the Age of 
Brutes," wherein the mixim “might is right” was the 
ruling power. This is followed by “ the Anthropological 
Age,” that of the present time , a time of advance accord¬ 
ing to evolution, and not of decadence, for all we know 
tends to show that “ the course of history is one of pro- 
gre's, and that consequently man is an elevated and not 
a fallen being , that he is a perfected creature and not a 
degraded divinity j that his course is Excelsior, onward 
and upward, and not downward.’’ And if we consider 
the age of Man, in contradistinction to that of brute and 
reptile, to have been that in which man first appeared on 
earth, what may the present be considered—but the age 
of Woman. “ Historically considered, her case is very 
strong If the position of woman continues to become 
exalted in the future at anything like the rate it has 
advanced in the past—granted that she began as the 
slave of a brute—that future will show not an equality, 
but woman the ruler, the subordinate man ; and these 
are advantages in her favour which none but the naturalist 
dreams of.” 

“ A complete equilibrium—when for every desire there 
shall be a gratification,” is the author’s deduction as to 
the future, things being as they are ; but “ it would seem 
that life on earth is doomed to die a violent, and not a 
natural death. Man proposes, but the attraction of gravi¬ 
tation disposes,” and so “ we must be resigned, remem¬ 
bering that after all we are but a mere speck in the 
great celestial economy, which will lose nothing by our 
death.” 

The above short account of this eccentric and amusing 
work, which excels more by the quaint way in which well- 
known facts are put, than by anything original in itself, 
will be best supplemented by a perusal of the original 
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7 he Elements 0/ Chemistry Theoretical and Practical. 
By William Allen Miller, M.D DCL LLD, late 
Professor of Chemistry in King’s College, London. 
Revised by Herbert M’Leod, F.C S., Professor of Ex¬ 
perimental Science, Indian Civil Engineering College, 
Coopers Hill. Part I. Chemical Physics Fifth 
Edition, with additions. (London : Longmans, 1872.) 
Although Parts II. and III. of this well-known 
manual have needed frequent alteration and revision 
as the science advanced, Pm I. has, until quite re- i 


cently, experienced but little change from its well-known 
form. The recent great advances which have been made 
in what is now so well known, or at least so often heard 
of, as solar chemistry, have necessitated considerable 
additions to the edition of 1867, the last that left the 
hands of the lamented author. 

The name of Mr M’Leod is a guarantee that the 
work has fallen into good hands At page 196, a 
most complete and well-condensed statement of the 
present aspect of the subject will be found. The early 
Indian observations of Captain Herschel and others 
are referred to, and an account of the discovery of 
the method of observing the chromosphere without an 
eclipse is given, and also a sketch of the nature of the 
phenomena thus observed. A very good statement of 
the present state of our knowledge with regard to the 
thickening of the F line, and of Frankland and Lockyeris 
researches on that subject, is also given, and reference 
is made to their remarkable observation of the different 
lengths of the metallic lines above the pole, an obser¬ 
vation which has since lead to such important results 
in connection not only with solar and stellar, but with 
terrestrial spectroscopy. The additions conclude with a 
very clear and succinct account of our knowledge of the 
movements of the gaseous masses on the surface of the 
sun, and the means of measuring their rapidity and 
direction The nature of the spectroscopic phenomena 
of sun-spots is also described, but somewhat briefly. The 
added portion is illustrated with twelve woodcuts. 

Mr. M’Leod’s hand is again visible in the chapter re- 
fating to atomicity, where he has added in notes several 
important points in modern chemical theory, which had 
not been sufficiently explained m the original work of 
Dr. Miller ; and we also notice in the body of the book a 
short explanation of the graphic and symbolical formula; 
now so much used m explaining chemical facts to the 
student. We most cordially welcome this new and 
improved edition of an old friend, and congratulate the 
present editor on the share he has had in producing it. 

R. J. F. 

The A B C of Chemistry By Mrs. R. B. Taylor. 

Edited by W. Mameu William-, F.R.A.S., F.C.S. 

(London . Simpkin, Marshall, and Co , 1873 ) 

THIS little bo<k is intended apparently for tbc use of 
very young children. The attempt to explain the nature 
of the elements by analogy with the letters of the alphabet 
is somewhat obscure, though it would perhaps be difficult 
to find a different method. The book is divided into 
lessons, and each lesson fo lowed by quesnons which are, 
on the whole, well selected The same cannot, however, 
be said of the experiments at the end of the book, which 
all smack strongly ot the “ conjuring trick ” We cannot 
coincide with the editor in recommending the book to 
artisans and business men, who, we think, might attempt 
something a little more advanced, even as a first book. 
For those, however, who wish to teach children chemistry, 
it will no doubt be useful. 

Third Annual Report of the Wellington College Natural 

History Society, December 1870 to December 1872. 

(Wellington College George Bishop, 1873). 

IT is disappointing that the first words of this report, as 
in the case of the Rugby Society which we noticed re¬ 
cently, should be a confession of partial failure : “ Natural 
History," the Preface begins by telling us, “does not 
flourish at Wellington College . . . The chief reason un¬ 
doubtedly is, that during ihe past two years the older 
Fellows—and in particular the Sixth Form—have ignored 
the existence of the Society altogether.” Judging from 
wbat is said at p. 36, the apathy of the older members of 
the school is owing to some antagonism which exists be¬ 
tween the Natural History Society and the Debating 
Society attached to the school. But, with Mr. Fenny, we 
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cannot see that there is any reason why the two societies 
should be in the slightest degree antagonistic. On the 
contrary, they might be mutually helpful, both having 
ultimately the same end in view—to teach the boys to 
examine, think, and act for themselves. Of course it 
ought to be remembered what a great innovation a society 
like that of Wellington College is on the traditional 
methods of instruction belonging to a school. The work 
is entirely voluntary, not clearly defined, as in the regular 
task-work of the school ; and the only rewards held out, 
rewards which it is difficult to get the traditional school¬ 
boy to understand and appreciate, are, besides the direct 
acquisition of knowledge and the pleasure attending it, 
development of the power ot observation, keenness of in¬ 
sight, and general intellectual vigour. A debating society, 
with all its undoubted advantages, u apt to become a 
nursery of boyish vanity ; the reward of successful speaking 
is immediate and very sweet to a tyro, and can be obtained 
without much labour. The work of a Natural History So¬ 
ciety involves much plodding patience, with very little glory 
to follow , the rewards are intangible, invisible, especially 
to the boys themselves, and it will take the training of j 
a few generations to teach boyish human natuie to love 
knowledge for its own sake. One of the most valuable 
means to accomplish this purpose in a school 1$ a society 
like that of Wellington College, and therefore we would 
counsel those who are anxious for its prosperity not to 
be discouraged, but to work on so long as they can get 
any boys to work with them, using all possible means to 
insure success. We hope the merely local obstacles will 
be overcome, and that the mxt report will have a more 
lightsome beginning ; also that it will contain many 
papers by the boys themselves, nearly the whole of the 
papers in the present report being by Mr. Penny and 
Mr. Lambert, and not one by a boy, though we are glad 
to see that some papers by boys were read at the meet¬ 
ings. The Rev. C. W. Penny, piesident of the Society, 
deserves the greatest credit for the interest he displays in 
the Society, and the amount of work he does to help on 
the objects for which it is established. A large number 
of the papers, full of instruction and interest even to boys, 
are by him , his predecessor in the presidentship, Mr. Lam¬ 
bert, has also contributed much to make the meetings 
of the Society attractive and instructive. Appended 10 
the report are pretty full botanical, zoological, and ento¬ 
mological lists. 

Familiar History of British Ftshes. By Frank Buckland, 
Inspector of Salmon Fisheries of England and Wales, 
Corresponding Member of the “ Diutscher Fischerei 
Verein,” &c. &c. (London Society for Piomoting 
Christian Knowledge) 

This is a new edition of the above work, Mr. Buckland 
having found it necessary, he says, almost to re-write the 
book. It may be described as a free-and-easy gossip 
about fishes, the book being largely made up ol extracts 
from all quarters, Land and Water especially being very 
fruitful in material. As might be expected, Chapter xv., 
treating of isalmonuia, and occupying upwards of 100 
pages, a fourth part of the volume, is the most original 
and valuable The chapter will be found useful to all 
who take an interest in the rearing and pieseivaton of 
salmon. 'I he numerous illustrations are veiy fairly exe¬ 
cuted, and the general reader will find the book enter¬ 
taining and informing. 


LETTERS TO THE EDITOR 
[The Editor does not hold himstlf responsiblefor opinions exfnes'd 
by his correspondents. No notice is taken of anonymous 

Endowment of Research 

Direct and Indirect Endowment 
1 should like to make one or two remarks on Prof, Flower’s 
letief In ycur last number, 
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He modestly suggests that his views respecting the endowment 
of research unencumbered with teaching, or as he felicitously 
calls it, the direct endowment of research, may be considered by 
members of the Association for the Organisation of Academical 
Study as " heretical.’’ I venture to think that he is orthodox on 
the main theoretical position that, in the long run, research must 
be endowed directly as well as indirectly (by the subsidy of teach¬ 
ing professors) and with an equally liberal hand. lie is at issue 
with us only, if I take him rightly, as to the time when it will be 
desirable or possible to make a claim for such direct endowment. 
We contend that nmo is the only time for making such a claim, 
and for a reason which I will give presently Mr. Flower, on 
the contrary, nays that while indirect endowment of research, by 
raising the salaries of teachers, may be earned out at once with 
less opposition from old prejudices, “the far more difficult ques¬ 
tion will follow more appropriately and [the endowment] be 
earned out more efficiently when the body of educated scientific 
men in the country is larger than it is now, and the public gene¬ 
rally, especially those in high places, have more appreciation of 
the claims of Science fonts own sake,” 1 c. in the more or less in¬ 
definite future. 

In answer to this I would say — 

(1) The “ public m high places,” by which I suppose is meant 
Mr. Lowe, who make a conscience of Political Economy, appear 
to appreciate the fact that the support of an useful and necessary 
but essentially unremunerative employment like research, out of 
public money is economically a sound investment; whilst the 
subsidy of a remunerative employment like teaching, out of 
public funds, though perhaps unavoidable, is nevertheless, 
economically speaking, an unsound one. We have no fear of 
Mr. Lowe's opposition 

(2) If by “ the oppo.ition of old prejudices ” is intended the 
atu nde of the Conservative party towards the claims ol know¬ 
ledge, I would call Mr Flowei’s attention to the fact that some 
of the warmest supporters of “ direct ’’ endowment are poll leal 
Conservatives It is, indeed, one of the soundest elements in the 
Conservative consciousness, the distrust of immature generalisa¬ 
tions resting upon insufficient inquiry, and the suspicion that, if 
we insist too much upon exposition, and throw the weight of our 
endowments into that, and if we make it every man’s duty to be 
continually expounding, instead of insisting upon research and 
throwing the weight of our endo vments into study, the heads of 
the rising generation run the risk of being inflated with imma¬ 
ture and windy generalisations Depend upon it, the Conserva¬ 
tives are prepared for keeping the endowments of our colleges 
for «he support of that lifelong and uninterrupted study for which 
the founders originally intended them 

(3) Thirdly, Mr. blower desucs to wait till the demand for 
these supports of knowledge is much increased, and the body of 
scientific men wanting them 13 larger than it is now. But has he 
ever asked himself whether it is likely, that when this millennium 
of expectancy arrives, there will still be any university or college 
endowments undistributed, out of which this increased demand 
is to be satisfied? If Reformers of our old Institutions content 
ihemrelves with ske'ching merely a teaching organisation on the 
German mod, L and with a-king to have that amply endowed, 
and lake no thought for the morrow when this larger body of 
trained investigator* shall have come miraculously mto exist¬ 
ence—and I think thi* would lie a real miracle, the emergence 
of a set of phenomena for which the conditions do not 
previously exist-if, Isay, they are afiatd of asking now 
to have a large fund gradually put in reserve, to be 
gradually drawn upon as the occasion arises, for the support of 
study and of those engaged in it- does Mr Flower imagine that 
the remainder ol the College endowments which are not taken 
up by the teaching establishment upon the German model, will 
be allowed to lie dead ? That no claim will be put in for them 
by the county towns for the erection of more teaching establish* 
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molts, or for the support of the lectures to ladies, or as Mr 
■Walter Morrison desires, for the improvement of the incomes of 
village schoolmasters ? 

Assuredly all these claims, and more, will be put in for the 
residue of the funds—and I think it will be more than half— 
which will remain unemployed when wc have pulled down our 
old Universities and set up our German teaching establishments 
in their stead And shall we be able to offer any resistance to stub 
de ands, unless we can come forward now with the courage 
of our opinions, and present the whole of our scheme for a 
scientific as well as a teaching organisation, the formei on a no 
leas complete scale than the latter, instead of keeping half of our 
Scheme, and the more important half of it, in our pockets? Mr 
Flower will remember the old lines — 

“ When land is gone and money spent 
Then learning is most exctllcnt ” 

In conclusion, I wou'd refer for a moment to Mr Mowet's 
fifth paragraph, in which lie seems to say that the intciruption 
of research and study by teaching work or by official duties, is 
rather an assistance to them As this statement is very often 
made, but always without the addition of any reasons for the 
opinion, I would respectfully ask Mr Flower to let us know 
why an interrupted employment is more likely to prosper tlnn 
a continuous one ? what is the precise advantage of distracting 
intellectual force from the work it has to accomplish ? and why 
the membeis of the Government, or, say, the jury in the Tich- 
borne caac, should not also be compelled to deliver at least one 
course of lectures during the London season ? 

July a$ C E Appleton 

Method oj Endowment 

I have read with much interest the three aiticles which have 
appeared m Naiukk under the above title The author of 
these articles has not as yet indicated the manner in which the 
Object which he proposes is, in lelation to the Universities, to 
be attained He may intend to do tilts hereafter, but is the 
absence of any really practical scheme has been mentioned m 
the public jouina's as an objection in the way of such endow¬ 
ment as that proposed, 1 may perhaps be permitted to offer one 
or two suggestions on the matter First, it appears certainly 
desirable tftat the Fellowships at the Universities should not be 
abolished, but that the conditions of their tenure should lie 
changed. Scholarships of considerable value, and tenable for a 
limited number of years, might still be awarded after strict < x- 
ammation, but the 1' cllowshtps should be reserved exclusively 
for the recognition of a capacity for original restart h, pruvid by 
the publication ol memoirs, or otherwise Under such a system 
there would be little netd fir an Order of Intellectual Merit 
The title of “University Fellow" might well suffice 1 have 
uaed the expression “ University Fellow,” for though it would 
still be desirable that a ci rtain jwoportion of the Fellows should 
be required to reside at the several colleges, yet it would pro¬ 
bably be considered pitfcrable that the power of election should 
be transferred from the colleges to a University Council Such 
a Council would have to discharge n function similar to that 
annually performed by the Council of the Royal Society To 
prevent favouritim and nepotism, it would be requisite that the 
names bf all candidates should be published, together with the 
grounds on which each bases lus candidature binulaily the 
names of the selected candidates should lie published, toge¬ 
ther with the reasons by which the Council have been influenced 
in their selection Uut, it will probably be said, supposing thit 
the Council have in their selection exercised a wise and un¬ 
biassed judgment, what is there to prevent the Fellowships from 
degenerating into mere sinecures? How is the continuance of 
original resetrch to be secured? Probably theie would bo, in 
this respect, little danger in the case of those who have aluady 
proved their capacity tor original work Hut if it lie contended 
that the danger is real, it would not be difficult to provide 
against it by granting Fellowships, not for life, but lor ten or 
fifteen years, and by lenewing them, on the expny of the original 
term, only to those who have given strict proof of the continu¬ 
ance of their researches, making exception, of course, in the case 
of persons disqualified from work either by age or disease. 


Such a scheme as that I have suggested would, I venture to 
think, be both practical and nseful, though many matters of de¬ 
tail would still remain to be considered 

July 24 M A 


Mechanical Combination of Colours 

As you have kindly requested me to give a short account 
Nature of the instrument " ’ J ‘ " ‘ ~ 

bmatton of colours,” I have 
request The instru¬ 
ment was designed to 
show the colour that 
resulted from the 
mixture of all or any 
of the colours o( the 
spectrum given by 
any light The con¬ 
struction is as fol- 

To the centre of a 
disc, A, which can be 
caused to revolve by 
the wheel 0, a plain 
mirror, B, is fixed at 
an angle of 45° to the 
surface of the disc 
In front of the mirror 
is placed a prism, I) 

At the edge of the / 
disc there are placed i 
different slides, E, 
for cutting off any I 
particular rays, al»o, i ( 
above the mirror, is a 
small slit cut in a 
piece of brass, t’,'lo 
admit the ray under 
examination 

or a is a ray of light, 
which passing through 
the sltt C, is deflected 
at right angles by the 
nurror B through the 
prism D, and is then 
lccetved in the foim 
a spectrum upon 


the sc 


As 



soon os the wheel G 
1 the 

speettum also moves louncl the conical -creen S S, and when a 
certain velocity is arrived at, the colours combine and form the 
original coloured light which is enteung at the slit C In the 
same way, by using the slides, any two or mote colours may be 
combined to torm the resultant colour 

1< Knit Rick J SMllIl 


On seeing the Red Flames on the Sun’s Limb with a 
Common Telescope 

On observing the partial eclipse of the sun on Dec. 22, 1870, 
itoccuired to rne whether it might not be possible to see the 
red flames on the sun’s limb without waiting for a total solar 
eclipse, or whether it was po<sible to make an artificial eclipse 
sufficiently perfect to admit of the red flames being seen. Ac¬ 
cordingly I cut out several circular discs of thin brass (blackened 
on both sides), leaving three arms projecting from the periphery 
of each of such length that when the ends were bent they 
should slide into the tulie of the eye-piece 1 placed one 
such disc in the eye-tube as near to the field lens as possible to 
avoid its getting hot, but here a difficulty presented itself which 
l had not foreseen,—the disc was a trifle too large, and it shut 
out the sun altogether I put m a smaller one which admitted 
too much of the sun’s light I afterwards trad several, and 
it required a considerable amount of filing and scraping to 
produce one juit the right sue to cover the sun’s disc and no 
more, especially as the least jarring or vibration of the telescope 
would cause the edge of the sun to be seen first on one side aud 
then on the other After several trials at different times f suc¬ 
ceeded on January 16, 1872, in seeing on the south-western Umb 
a red flame. It appeared rather wider at the top than the bottom 
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with a smaller one growing out from the bottom or root close to 
the sun’s limb. There was another tongue of flame a little to the 
right, which appeared to be detached from the larger flame and 
also from the sun's hmb 

On September 20, 1872, I saw a red flame which went up a 
little distance from the sun’s limb and then divided in three 
Close to this; on the edge of the sun’s disc, was a group of nine 
small spots, and a large space was covered with faculc 
The flame—which was of a deep red colour—did not appear 
to be protected against the sky, but upon a very delicate purple 
background. 

No coloured glass was used in either of these observations, but 
a sheet of letter paper was held between the eye and the tele¬ 
scope which was removed the instant the sun was brought into 
the centre of the field of view. It Lani.DON 


The Huemul 

In the number of Naiure for July 24, p 253, I see it is 
stated that “ the Chilian Exploring Expedition has discovered 
a specimen of the Huemul, an animal that has been altogether 
lost sight of ” 

The late Earl of Derby received a female specimen of this 
animal from Port Famine, in the .Straits of Magellan, descubcd 
and figured by me in the Proc Zool Soc. 1849, p. 64, t xu, 
as Ctrvus Itucotis , which is now in the Derby Museum at Liver¬ 
pool. Mr Bates has sent to the British Museum a male and 
female of the Huemul, which were obtained by Don Enrique 
Simpson in a valley of the Cordilleras, lat 46 S These speci¬ 
mens have been described, the horns of the male figured, ami 
the history of the animal given in detail by me, under the name 
of Hmmela Ituiohs, in the Ann and Mag Nat Hist 1872, x 
p 445 , 1873, M p 214, and p 308. 

'1 he animal, like all the American deer, differs from the stags 
of the Old World in having no tarsal gland. 

British Museum, July 24 J E Gray 


Colour of the Emerald, &c 
In the valuable and important paper given on this subject iti 
Naiurk (July 24), the writer has not made it quite clear what 
kind of emerald was experimented ott 

Taken in conjunction with the beryl, it may be assumed tint 
reference is intended to the green berjil.a silicate of alumina and 
glucmo, commonly called emerald, from its colour, but the 
name of emerald is also applied to green varieties of corundum, 
which is crystalline alumina, 

It would he interesting to understand fully the distinction of 
colour constituents. 

July 25 A II 


Parasites of the House Fly 
Some of your readers may not l>e aware that the common 
house fly is at this time frequently found with from one to twtnly 
parasites on its body To such I recommend the obsciv.ii.im 
of them as an interesting microscopical study They arc usuilly 
on the under part of the fly and can be seen with ail oidinary 
lens of high powet A R 

Regent Street, July 23 


Bees and Aphides 

In his interesting communication respecting the relations sup¬ 
posed to exist between Tngona and Memlnans, Dr. II Muller 
appears to have overlooked the Abbe Boisier’s observauon 
(Ruby and bpence, “ Introduction to Entomology,” 7lh edition, 
p. 384) that hive-bees will collect the honey-dew excreted by 
Aphides I have also observed the same habit in humble bees 
KUderry, Co. Donegal W. E Hart 


Flycatcher's Nest 
Some flycatchers have built their nest insult a temporary slied 
erected for the masons at present employed upon the rebuilding 
of Llanfrechfa Church The nest is now full of young ones, 
and the old birds fly m and out of the shed with periect 
fidence, carrying food to them, and quite regardless of 
canring and sawing going on ’ • 

July 16 


Elizabeth H. Mitchell 
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Relics of the Pyramids 
Glancing over a number of your periodical l find depicted 
(vol vil p 147) a grey granite ball, recently discovered in the 
Great Pyramid, and surmised to be an ancient F 'y|>tum weight. 
It does not seem to have struck the author of the article that 
this ball could be anything else than a standard weight, hut the 
description he gives leads me to assign to it quite a different use. 



I believe it to be a naluially foimed granite pebble, selected 
on account of its nearly spherical foim, for a mason’s “plumb, 
bob ” The small white spots of lime found on the ball were 
probably the result of its impict against the narrow cement 
joints whilst the masonry was in progress and tile mortar not 

^ The bronze hook and cedar rod tniy h ivc formed part of the 
same tool, which possibly resembled the accompanying sketch. 
Mangalore, June 20 E If Pringle 


FISH DISTINGUISHED BY I HEIR ACTION 
A S the trained eye of a constant resident in the country 
■aV enables hint to recognise the various species of 
birds that cross his path by their flight, irrespective of 
their form and colour, so the obaerv cr of lish as they wander 
at will in the tanks of a large aquarium soon learns to 
invest them with an additional marked individuality im¬ 
parted by their mode of action In some instances these 
distinctive characters are instructive, as illustrating the 
varied mechanical principles on which locomotion is 
effected, while in others they are highly valuable as 
affording accessory means of discriminating the zoological 
affinities of the different rates and species 

Commencing with the Plagiostomous order, we find m the 
two primary sub-gioups, including respectively the Sharks 
and Rays, that progression is effected on very distinct 
principles With the Sthuhouha , or shark tribe, the fish 
move by the even, powerful swaying from side to side of the 
largely developed and unsymmetrical caudal fin and whole 
postenor part of the body, the other fins remaining quies¬ 
cent and being merely subsen lent as balancers Descend¬ 
ing to the species we find again that each (oim exhibits a 
peculiarity of action distinct fiom us congeners, and one 
which readily enables us discriminate betweenJhem.. 
Thus in the Smooth Hound, A lust,hr., the pectoral fins 
are so largely developed that their balancing powers are 
highly augmented; comparatively slow.motion of the 
caudal extremity suffices to propel the fish through the 
water and the whole body being flexible, it pro- 
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cresses with a measured grace of action surpassed 
by no other species of its tribe. In the Picked 
D( gfish, Acnnthtas, the general contour of the body is 
vety similar to that of the last species, but the pectorals 
being much smaller, more rapid action of the caudal 
extremity is requisite for supporting it in the watt r, and to 
this has to be added a great rigidity of the anterior half 
of the vertebral column, causing the fish to swerve from 
side to side with each stroke of the tail, the same cause 
preventing it also from turning corners with ease and 
rapidity, and altogether imparting to it a want of grace of 
action compared with that of other members of us tribe. 
For the foregoing leason this species requires a tank of 
larger size for its preservation in good healih than other 
Dogfish, as if confined within the boundaries of a small 
one, it beats its head against the sides and rockwo k to 
such an extent, that the cartilage of the skull is frequently 
exposed to view, Inthe Spotted Dogfish, 'lylhum, the whole 
body is more elastic even th in in Mustelus , a character ad¬ 
mirably fitting it for ns ground-loving habits, and cnabln g 
it to explore, and adapt itself to every sinuos ty of the 
ground while hunting for its prey. When swimming in 
open water, tt is distinguished by a more rapid action and 
swifter piogress than Mustelus , though at the same tune 
the greater amount of force expended in its movements 
deprives it of the peculiar grace associated with that 
species. 

One anomalous form standing as it were between the 
Sharks and Rays, the Monk, or Angel fish, Khtna 
squatina , affords in its locomotive chaiacteis an inte¬ 
resting link further indicating its close affinity rather 
■with the former than the latter group. The habits of this 
fish are essentially nocturnal, and throughout the daytime 
it usually reclines sluggishly at the bottom of us tank. 
Its depressed body and broadly expanded pectoral nns, 
resemble those of a Ray more than a Shark, and like the 
former fish it seeks concealment by buiying itsi If beneath 
the sand or shingle, excavating a hole with the shovel¬ 
like action of these broad fins, and thus waits in ambush 
for passing prey Immediately the Monk fish rises above 
the surface of the ground, us true affinities become ap¬ 
parent, progression being effected entirely by the lateral 
action of the caudal extremity, as in the Sharks, though 
in a more slow and clumsy manner The lateral position 
of the gill openings in this fish forms its chief shark-like 
anatomical character, and to this has to be added its 
viviparous habits. 

In ihe Batoidea, or Ray tribe, onward motion is ac¬ 
complished by a singular, even, and wing-like action of 
thebroid pectoral fins, the a u nuaied caud.il extremity 
remaining perfectly quiescent, and serving only to preserve 
the fishes’ equilibnum. Swimming towards the surface 
of the water, these fish present a most remarkable bud- 
like aspect, their large flapping fins reminding the ob¬ 
server of the flight of the heron or some other unwieldy 
representative of the Grallian order, while the slender tail 
dependent in the rear suggests the characteristic mode in 
which those birds hold their long legs, while pursuing 
their course through the more subtle medium which they 
inhabit. 

Proceeding to Ihe Teleostean group, we find the means 
by which the same organs are made subservient 10 the 
faculty of locomotion, still more highly diversified , space, 
however, will only admit of a few selections 

In the Gurnards, 7 rigid, during rapid movement, all the 
fins are pressed closely against the body, the broad wrng- 
hke pectorals being shut up like a Ian, while the fi-h is 
propelled swiftly through the water by the vigorous undu¬ 
lations of the tail; when the fish moves leisurely the pec¬ 
torals are opened to their full extent, acting as balances. 
In many species, such as the Striated Gurnard, 7 . lineata, 
these fins are brilliantly coloured, reminding the observer, 
especially when regarding them from above, of gorgeous 
topical butterflies, gliding along with the smooth action 


characteristic of the Vanessa tribe. Yet a thfrd property of 
motion is possessed by these remarkable fish. Settling on 
the ground at the bottom of the water, they are capable of 
literally walking over it by means of the three free rays of 
the pectoral fins, which are snuaied a little in advance of 
the others, and are curved and especially thickened, to 
adapt them for their anomalous office. 

The Gemmeous Dratonet, Calhonymus lyra, a small 
and beautiful fish somewhat resembling the Gurnards in 
outward appearance, is distinguished by an essentially 
different mode of progression. The habits of this species 
are rather sluggish , tt spends much time reclining on the 
ground, occasionally moving for short distances just 
above its surface, by the flitting action of the delicate pec¬ 
toral fins On ascending towards the top of the water, its 
swimming capacities are shown to bi very limited, being 
restricted to the weak vibrations of the pair of fins above 
mentioned, and which impart to it a peculiar jerky 
action. The male in this species is recognised by 
the extraordinary length of the first ray of the anterior 
dorsal fin, which is raised and depressed at pleasure 
like the latteen sail of a Mediterranean fishing yawl. 
This singular appendage appear,, from my own observa¬ 
tions of the species in confinement, to be subservient to 
the same end as the wattles, crests, and other abnormal 
adjuncts of the male in the Gallinaceous birds—for the 
purpose of fascinating their mates j to this is added a 
similar heightening of the colour, which is earned to such 
an extent in this fish, that the two sexes were long re¬ 
garded and described as separate species* under the 
respective titles of Calhonymus lyta and dtaiunculus 
\ In the Pipe-fish and Sea-Horses’, Synqnathu r and 
Hippocampus, representatives of the l.ophobranchu, the 
organs of locomotion arc reduced to then minimum, 
being often restricted, in the former genus, to a single 
median dorsal fin, and being at the most supplemented 
by a pair of diminutive pectorals and a rudimentary 
caudal. 3 n all cases this dorsal fin is the chief propelling 
mstiument, and in motion, rapidly undulating from end 
to end, illustrates the action of the Archimedun screw, 
driving the fish through the water on the same principle. 
Dr J E. Gray was the first to point out this remaikable 
peculiarity, m the case of Syngmilhus, from observing 
these fish in the Aquarium at ihe Zoological Gardens. 
In both hyngnathus and Hippocampus the animal 
usually assumes a vertical position while progressing 
through the water. 

The John Dorde, Zeus faber, affords us an example of 
the same principle noticed in the Sjngnathida;, applied 
to the purposes of locomotion, though to a still more re¬ 
markable and extensive degree. 

One of these singular looking fish added to the 
Brighton tanks about two months since, has continued in 
perfect health up to the present time , and although of 
shy and retiring habits, has already yielded many points 
of interest in connection with its life history The ordi¬ 
nary position assumed by this fish is the neighbourhood of 
some projecting rock near -the bottom of its tank, and 
against which it sometimes inclines in a leaning posture, 
remaining motionless for hours together Its ordinary 
progress from place to place is remarkably slow, and it is 
only »hen on rare occasions it rises high in the water, 
that the beautiful mechanism that guides its movements 
can be appreciate. It may then be seen that the only 
organs called into action arc the narrow and delicate 
membranes of the posterior dorsal and anal hns, each of 
which vibrates in a similar manner to the single dorsal of 
the pipefish ; the long filamentous first dorsil, pectorals, 
ventrals, and caudal hns meanwhile remaining peifectly 
motionless Thus this wary hsh, with an almost imper¬ 
ceptible action, silently ana stealthily advances upon its 
intended prey, engulphing it in its cavernous mouth 
almost before the hapless victim is aware of its enemy’s 
.approach, W. Saville Kent 
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THE ORIGIN OF NERVE FORCE 

T O any one taking a general view of the present posi¬ 
tion of physiology, there are few things more striking 
than the deficiency of our knowledge respecting the source 
of the current which traverses the nervous system, and is 
brought into play through the instrumentality of its 
various parts. That the current itself is electricity in some 
form or another, is almost universally acknowledged, but 
m what part of the body it originates, or from what stole 
of energy it is derived, is more than most have attempted 
to answer. The question is made more difficult than it 
would otherwise be, from the fact that in all those animals 
which exhibit external electrical phenomena to any extent, 
such as the Torpedo and Gymnotus, there are large and 
elaborate special organs for the development of the 
shocks they produce, but no similar mechanicism, 
and nothing approaching to it, can be detected in man or 
other animals, whereby an electncal current or charge 
might originate. The brain and the various ganglia are 
often compared to the batteries of a system of electric 
telegraph, but how they would act if they were such, it is 
almost impossible to explain. 

Direct evidence, therefore, failing to give a satisfactory 
solution of the problem as to whence nerve force 
originates, it is necessary to appeal to the indireit in 
endeavouring to obtain an answer The hypothesis of 
“ the survival of the fittest ” evidently presupposes that 
after the struggle for existence has lasted a certain time, 
the individuals which remain, economise to the utmost all 
the forces at their disposal, because the more perfect use 
that a living being can make of the limited forces at its 
command, the easier will it be for it to continue to live 
The Rev Samuel Haughton from the resulting very 
strongly marked economy of the animal mechanicism, 
has deduced the principle termed by him that of “ least 
action in nature.” The genei alncss of this principle makes 
it necessary, if there is evidence of the existence of any 
store of energy in the living body nppaiently unemployed, 
to endeavmu to find whether its effects have not been 
overlooked, or included with those of some other foicc , 
and if, at the same time, a force is at work whose origin is 
unknown, to try and prove whetherthc two are m any way 
related to one another As shown above, there is a fora 
which is in continuous action, with an unexplained origin , 
the question then resolves itself into whether there is a 
source of energy in the living body, whose effects have 
not been explained, and if so, can it on any known 01 
probable grounds, be considered competent to give rise to 
the nerve current ? An endeavour will now be made to 
show that both parts of the question may be answeied 
in the affirmative; in other words, that there is an 
available source of energy, as yet unrecognised, of 
which the function is therefore not yet explained, and 
which is quite capable of giving rise to the nerve 
current. 

This physiologically new source of energy is the 
differences, of temperature between the interior and 
surface of the living body. Those who are unac¬ 
quainted with the principles of the modem doctrines 
of thermo-dynamics, will readily perceive that a diffeitnce 
of temperature in two bodies is a source of power, when 
they consider that a low-pressure steam engine depends, 
for its power of doing work, on the difference of tempera¬ 
ture between its boiler and condenser , and that a current 
may he maintained through a copper wire, if it is connected 
with a thermo-electric battery of which the two ends are 
kept at different temperatures. In what are termed hot- 
blooded animals, that is, in mammals and buds, the 
difference of temperature between the surface*and the in¬ 
terior is considerable under all natural circumstances, and 
in them there is a regulating action of the skin, by which 
they maintain a uniform internal temperature, always 
hotter than the surface, whatever that of the external 
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medium may be. In the sluggish so-called cold-blooded 
animals, the temperature of the interior of the body is 
but slightly different from that of the air or water in which 
they live ; that it must be higher is evident from the fact 
that destruction of tissue is continually going on in their 
bodies, which is always necessarily attended with the 
evolution of heat. 

Such being the case, it is evident that in the difference 
of temperature between the surface and the interior of 
the living body there is an available source of energy, 
which is almost certainly employed advantageously 
throughout the whole animal kingdom , and what is 
more, it may reasonably be supposed to be that which 
gives rise to the electrical nerve current, as only one 
assumption is involved, and that not an improbable one, 
it being that a thermo-electric current is capable of being 
generated between soft tissues of different composition or 
structure. Physicists will be able to decide this question 
experimentally, and if they do so, they will do a service 
to physiology. 

For the distribution of a current so generated, the con¬ 
struction of the nervous system is perfectly suited Two 
sets of conductors are necessary, the one to carry the 
currents from the skin to the central organ, which 
at ranges the direction that they must take, and the other 
to send them on to their destination , these are to be 
found in the afferent and efferent nerves As in the 
telegraph system, no return conductot is necessaty , for 
as the ends of the wires are put into connection with the 
earth, by which they arc able to communicate, so the 
terminations of the nerves in the skm, muscle-coi- 
pusclcs and otherwise where they lose their insulated 
coverings, place the extremities of the afferent and efferent 
nerves in communication through the intervention of the 
mass of body tissue. The brain and minor ganglia would 
then act like greater and lesser offices for the reception 
and transmission of currents in the required directions, 
being in fact the commutators of the system. 

There are several of the most important phenotnen 1 
exhibited by the nervous system which are very satisfac¬ 
torily explained on the above hypothesis. For instance, 
in cold weather the impulse to action is much more 
powerfully felt, than in summer when the air is hot, and 
therefore the temperature of the surface is highet It is 
well known that it is impossible to remain for more than 
a very short time m a hot water-bath, of which the tem¬ 
perature is as high as, or a little higher than, that of the 
body, on account of the faintness which is sure to come 
on, and this may be leasonably supposed to be the result 
of the cessation of the nerve current, which is consequent 
on the temperature of the surface of the body becoming 
the same as that of the interior. This faintness is imme¬ 
diately recovered from by the application of a cold douche. 
When great muscular exertion has to be sustained, as in 
running or rowing, it is always necessary to have the 
clothes very thin, and it is felt during the time that it is 
necessary for the continuance of the effort, that the sur¬ 
face of the body must be kept cool. 

As the termination of the nerves in the skm must 
correspond, on this hypothesis, with the cooled end of a 
thermo electric battery, therefore the brain, which is very 
abundantly supplied with blood, and is the part of the 
body to which most of the nerves are duected, must 
be compared with the heated end ; and as it is by the 
conversion of heat into electric current that the nerve 
force is developed, it is evident that heat must, to a certain 
extent, disappear as such in the brain, and that that organ 
must consequently be colder than the blood which enters 
it. This is exactly what Dr John Davy observed in the 
case of the rabbits he cxpenmented on, and his results 
have not been shown to be incorrect 

A paper on this subject by the present writer appeared 
in the June number of the Journal of Anatomy and 
Physiology, A. H. Garrod 
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NOTES FROM THE “ CHALLENGER » 

V. 

/^\N Wednesday, March 26, wc sounded (Station 
' k - / 25) in lat. 19° 41' N , long 65° 7' W„ nearly 90 
miles north of St. Thomas, in 3,875 fathoms. The 
f bottom brought up in the hydra tube was reddish 
mud, containing, however, a considerable quantity 
of carbonate of lime. It is singular that the colour and 
composition of this mud were not uniform. The upper 
layer, that which had been forced farthest into the tube, 
was much redder than that which was nearest the mouth 
of the tube, and which had consequently come from a 
greater depth. I am inclined to attribute this to the 



steepness of the slope from the plateau of the Virgi 
Islands. It is easy to conceive that, under the influenc 
of cuirents varying from time to time in force and diret 
tion, the calcareous mud, the product of the disintegrate 
of the coral icefs, may be washed down the incline 1 
varying proportions. 

Iwo thermometers were sent down in this sounding 
and a slip water-bottle. The thermometers were unable t< 
bear the extreme pressure, and both were broken 
have already (vol vm p, 109) in a former report describe* 
the circumstances connected with the loss of these twi 


instruments. The water bottle appeared to have 
answered its purpose. Mr. Buchanan finds that the 
bottom water has a specific gravity slightly greater than 
usual at great depths, but not materially so. The 
amount of carbonic acid is somewhat in excess. 

As this was the deepest sounding which we had taken, 
we were anxious to try whether the dredge would still 
prove serviceable The small dredge was accordingly 
lowered with the usual bar and tangles, and from the 
centre of the bar a hydra " sounding tube weighted with 
4 cwt. was suspended about two fathoms behind the dredge. 
A two-inch rope was veered to 4 400 fathoms ; a toggle 
was stopped on the rope 500 fathoms from the d>edge, and 
when the dredge was well down two weights of one cwt. 
each were slipped down the rope to the toggle. We com¬ 
menced heaving in about 1 30, and at 5 PM. the dredge 
appeared, with a considerable quantity of reddish- 
grey ooze, mottled like the contents of the sounding-tube. 
The whiter portion effervesced freely with acids, the redder 
only slightly. The mud was carefully examined, but no 
animals were detected except a few small foraminfer*. with 
calcareous tests, and some considerably larger of the 
arenaceous type. This dredging, therefore, only con¬ 
firmed our previous conviction, that very extreme depths, 
while not inconsistent with the existence of animal life, 
are not favourable to its development In the afternoon 
a series of -temperatures were taken at intervals of 100 
fathoms from the surface to 1,500. The temperature at 
the surface was 24”-j C„ and that at 1,500 2^4 C. The 
curve constructed from this series indicates a very rapid 
and uniform fall of about 20 C during the first 600- 
fathoms,' and generally a distribution of temperature 
almost identical with that of some of the later stations 
on the section from Santa Cruz to Sombrero In this way 
we pursued our course northwards undei all plain sail. 

On the following day we sounded in much shallower 
water—2,800 fathoms. The bottom was much of the 
same character, and on the 28th in 2,960 fathoms with a 
like result, but at our next sounding in 2,850 fathoms on 
the 29th, the calcareous element in the mud had almost 
entirely disappeared, and the contents of the tube seemed 
to be identical with the “ red clay ” which occupied so- 
large a portion of our first section. The occurrence of 
this clay is a large and important phenomenon. In the 
section of the Atlantic, from the Canaries to the West 
Indies, it occupies about 1,900 miles, a distance twice as- 
great as that occupied by the globigenna mud What its 
lateral extension from that line may be, we do not know - 
but we now hnd that it extends more or less from over 
the greater part of the distance between St. Thomas and 
Bermudas The nature and source of this deposit, and 
the causes of its peculiar distribution in the deeper parts 
of the ocean, are therefore questions of the highest 
interest, 

On the 2nd of April, at a distance of 134 miles from 
Bermudas, a series of temperature soundings was taken 
at intervals of 20 fathoms from the surface to 300 
fathoms. J 

1 he pilot came on board in the afternoon of April s! 
and we passed through the narrows, the reefs which make 
the navigation of this singular little group of islands six 
dangerous spreading round us in rich purple patches, 
contrasting with the vivid pale green of the channels of 
'’eeper water between them. 

The evening was falling as we anchored in Grassy Bay 
and received our first impressions of Bermudas. On the 
Monday following we moved from Grassy Biy to the 
Camber, in the great Dockyard. We remained there till 
the 21st of April, and employed the interval in taking such 
ir tuneallo™^ ° f ^ natural beaut > r of the island as 

As Bermudas, on account of its isolated position, its 
structure, and its peculiar conditions of temperature, pre¬ 
sents many points of great irterest, I will defer giving * 
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detailed account of it until some investigations which we 
have still in hand arc completed. 

We met at Bermudas with a singular confirmation and 
illustration of our view as to the organic origin of the 
“ red clay ” of the Atlantic sea-bed. 

The Islands of Bermudas consist exclusively of lime¬ 
stone, m some places very compact and hard, almost 
crystalline ; more usually soft and crumbling easily when 
first quarried, but hardening on exposure to the air 
The limestone is very irregular in the direction of its 
dip. In amount, however, the dip seems never to exceed 
30°. The beds are thrown about in a curious way, every 
quarry or road-cutting showing contortions of all kinds 
in the strata and every amount of irregularity consistent 
with uniformly low angle of dip. One would imagine at 
first sight that ihe islands exhibited, on a small scale, an 
epitome of the geological phenomena of a disturbed 
palaeozoic district. 

Lieut (now General) Nelson, R E., at that time a young 
man, stationed at Bermudas, communicated to the Geolo¬ 
gical Society of London on April 23, 1834. a very valuable 
paper on the geology of Bermudas, which was published 


in the fifth volume of the Transactions of the Society. 
Lieu'. Nelson pointed out that the great proportion if 
not the whole of the Rocks of Bermudas are formed 
simply by the blowing up by the wind of the fine cal¬ 
careous sand the product of the disintegration of the coral, 
shells, scrpula-tubes, and the other constituents of the 
Bermudas reefs, that white sand which we found to extend 
at varying depths through a radius of about 20 miles round 
the island. The sand is washed in bv the sea , it is then 
caught at certain exposed points by the prevailing winds, 
blown into sand-hills 40 to 30 ft. in height, which slowly 
move along, forming shoreward a glacis at the angle of 
repose of loose sand, on which lamina after lamina is 
deposited, overwhelming a large trait of country with 
its fields, gardens, and cottage*, m a comparatively short 
time, and advancing until its progress is stopped by 
an opposing slope of sufficient height, or by the binding 
of the sand by vegetation. On these wind-blown beds of 
lime, aptly called by Lieut Nelson, AColian formations, 
which are originally formed at a considerable inclination, 
changes in the direction and force of the wind-floods of 
1 sub tropical ram and other transitory and accidental 



causes produce with great rapidity all the appearances, 
denudation, unconformabihty, curving, folding, synclinal 
and anticlinal axes, &c , which are produced in real rocks, 
if I may use the expression, by combined aqueous and 
metamorphic action, extending over incalculable periods 
of time. 

Rain-water contains a considerable quantity of ftee 
carbonic acid. Water thus charged dissolvts the lime 
rapidly, and the solu ion of bicarbonate of lime percolat¬ 
ing through the bed, loses a portion of its car¬ 
bonic acid, and deposits a cement of carbonate of 
lime between the particles of the coral sand. This 
process is kept up not only by the surface rain but 
by the water of the sea, which, as we shall see, percolates 
through the porous stones of the islands. As evidence of 
the universality of this process, we have every crack and 
fissure of the rock filled with semi-crystalline stalagmite, 
«nd every here and there the rock is hollowed out into j 


caves which in some places assume the proportions of 
magnificent caverns with lofty roofs, supported by huge 
stalagmitic columns, and fretted and enriched by curtains 
and fringes of stalactite. 

One very striking thing about Bermudas is ihe total 
absence of running water. There is not a trace of a 
stream or pool, or even of a ditch The ram, which often 
falls in great quantities, sinks through the soil at the spot 
wheie it falls as it might sink through a sieve The 
islands are perfectly permeable to watei horizontally as 
well as vertically, so that below the level of the sea the 
stone is saturated, or filled with salt water. The fresh 
water lakes and wells, of which there are many, are thus 
merely catches of fresh water lying upon the surface of 
salt water, and they are nearly all slightly brackish, and 
those near the sea rise and fall perceptibly with the tide. 

Wyville Thomson 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE 
I. 

D URING the lust few years public attention has been 
frequently diaun to the subject of our national 
weights and measures The administrative and social 
questions of the improvement of our existing system, and 
of the proposed introduction into this country of the deci¬ 
mal metric system—first established m Fiance, and now 
being generally adopted on the Continent of Europe, and 
indeed extending to the other quarters of the world—have 
formed the subjects of debate in every Session of Parlia¬ 
ment, and are still awaiting solution The scientific ques¬ 
tions involved in the use of weights and mi .isures have 
for a much longer period engaged the attention of many 
of our most eminent men of Science, several of whom 
have been members.of the various Standards Commissions 
from lime to time appointed by the British Government. 
These questions are also at the present time the objects 
of investigation and ddtbeiation by the large boJy of 
scientific men from all civilised countries, who compose 
the International Metric Commission at Pans It may', 
therelore, be useful to bring together and place before the 
public the several points involved in the science of weigh¬ 
ing and measuring, and to give some account of our stan¬ 
dards of weight and measure, as well as to desenbe in 
some detail the scientific construction of our existing im- 
erial standard yard, and pound. No sufficient means have 
itherto been adopted for making the general public ac¬ 
quainted with this part of the subject, although they ire di¬ 
rectly interested in it, the information hitherto published 
respecting it having been confined to a few papers in the 
“Philosophical Transactions,” and lo rtpoits of the 
several standards Commissions, and other l’arli imentny 
Returns Of these papers the moa important are those 
on the construction of the imperial standard pound, by 
Prof W H Miller, in “Phil Trans,” 1836, and on the 
construction of the new impciial standard of length, by 
the Astronomer Royal, now bir G B Airy, KCB, in 
1857. In the following treatment of the subject use will 
be made of these papers, as well as of other authoritative 
works relating to weights and measures 
The science of weighing and measuring comprehends 
the following points — 

The scientific definition of weight and measure 
The authoritative establishment of fundamental units 
of weight and measure of length and the eonstiuction of 
their material representatives as primary standards, tn 
relation to which all numerical amounts of weight and 
measure are to be expressed 

The establishment of determinate aliquot parts and 
multiples of the primary units of weight and measure, 
and of other units derived from them, such as the unit of 
measure of capacity, &c , and the construction and veri¬ 
fication of their material representatives, as secondary 
standards, by comparison with which the accuracy of all 
weights and mcasuies in ordinary use is to be deter¬ 
mined. 

The scientific methods of using standard and other 
weights and measures in which special accuracy is re¬ 
quired, as well as auxiliary scientific instruments, such as 
balances, thermometers, barometers, nnciometers, and 
other comparing apparatus. 

The determination of the just results of weighing and 
measuring with these scientific instruments, after allowing 
for all indirect influences affecting the accutacy of the 
direct results of weighing and measuring , for instance, 
differences arising from the physical composition of 
bodies, variations of temperature and consequently of the 
expansion or contraction of the several substances, 
changes of condition in the medium in which the com¬ 


parisons are made, &c., including also a computation of 
the probable errors of the final results. 

The whole subject will therefore be treated under the 
following general heads •— 

I Definitions of weight and measure 
II. Standards of imperial weight and measure. 

III. Scale of multiples and parts of imperial standard 
units. 

IV The metric system. 

V. Wtighing and measuring instruments and their 

use. 

I. Definitions of Weight and Measure. 

Weight or giavily has been defined as the quality in 
physical bodies by which they tend towards the centre of 
the earth, in a line perpendicular to its surface , or it may 
be defined more generally as a property inherent tn all 
bodies, by which they are drawn to some common point, 
called the centic of gravity, and with a velocity in propor¬ 
tion as they are more or less dense, and as the medium 
through which they pass is moi e or less rare. 

In following out lus discovery of the theory of universal 
attraction and gravitation, Sir Isaac Newton demon¬ 
strated, first, that the weights of all bodies at equal dis¬ 
tances from the centre of the earth arc directly propor¬ 
tional to the quantity of matter that each body contains ; 
whence it follows that the weights of bodies have no de¬ 
pendence on their shapes or textures, and that all spaces 
ate not equally full of matter Up to the time of Newton 
the earth was considered to be spherical, but it was de¬ 
monstrated theoretically by Newton, as well as by 
Huygens, that the earth must be flattened at the poles. 
Whence it was shown by Newton, secondly, that on diffe¬ 
rent paits of the earth-suif.ice, the weight of the same 
body is diffetent, owing to the spheroidal figure of the 
earth, which causes the body on the surface to be nearer 
to the ccntie tn going from the Equator towards the 
Poles; and that the increase of the weight is nearly in 
proportion to the versed sine of double the latitude, or, 
which is the same thing, to the square of the sine of the 
latitude He assumed the weight at the Equator to that 
at the Pole to be in the proportion of 229 to 230, and con¬ 
sequently the whole increase of weight from the Equator 
to the Pole to be the 229th part of the weight at the 
Equator 

In accordance with the pi mciple the discovery of 
which is ascribed to Archimedes, that all bodies im¬ 
mersed in a liquid suffer a loss of weight precisely equal 
to the weight of the liquid displaced, it was also demon¬ 
strated that a body immersed in any fluid specifically 
lighter than itself loses so much of its weight as is equal 
to the weight ol a quantity of the fluid of the same bulk 
with itself. Hence a body loses more of its weight in .1 
heavier fluid than in a lighter one, and therefore it weighs 
more in a lighter fluid than in a heavier one, for instance, 
more in air than in water. 

The foregoing principles laid down by Newton are 
universally admitted as correct, with the exception of the 
numerical proportions of the weight of bodies at different 
parts of the earth’s surface , for it is important to observe 
that Newton founded his calculation of the earth’s ellip- 
ttcity on the hypothesis of its being homogeneous, which 
is not the case , and hence he makes the equatorial dia¬ 
meter greater than the polar axis, a> 230 is to 229. But 
from the numerous experiments since made with the 
pendulum at different parts of the earth, it has been found 
that the earth is not homogeneous, or composed of con¬ 
centric strata of equal density, and that the elhpticity is 
not so great as Newton supposed. 

The method of measuring the intensity of gravity on 
different parts of the terrestrial spheroid, by means of the 
seconds pendulum, is said to be due to Borda, as origin¬ 
ally described in a Memoir inserted in vol 111. of the 
Base du Systime MHrtque. From the results of Borda’s 
experiments, made towards the close of the last century, 
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science concur in making it nearly jfo. 

In the Philosophical Transactions of the Royal Society 
for 1818, Capt. Kater has stated the results of his pendu¬ 
lum experiments in Lond in, and determined (he length 
of the pendulum vibrating seconds, or comple mg one 
vibration m ee -} TO part of a mean solar day, when 
measured in a vacuum at the mean level of the sea and 
at a temperature of 62° Fahr. to be 39 13842 inches of 
the Standard yard, which was legalised in 1824 as the 
Parliamentary Standard of length, The latitude of his 
place of observation in London was 51° 31' 4' N, He 
subsequently made a slight correction in this determina¬ 
tion, making the length of the seconds pendulum to be 
39-13929 inches, as shown in Phil. Trans. 1819, and this 
length, or rather 39 1393 inches, was declared to be the 
true length in the Standards Act of 1824 

It was, however, discovered by lie-.se! that the correc¬ 
tion which had ordinarily been app’tcd, and was applied 
by Kater, for reducing the vibrations of a pendulum, as 
obs.rved in ord nary air, to vibrations in a vacuum, ought 
to be greatly meteased. The experiments were conse¬ 
quently repeated by Capt (now Sir Edward) Sabine, with 
special reference to the form of pendulum usually cm- 
plojed in England. In Phil Trans. 1821, Sir Edward 
Sabine has shown as the lesults of his experiments on 
the a< celcration of the pendulum in different latitudes, 
that the mean diminution of the force of gravity from ihe 
pole to the equator was 0-0055138, in other words, that a 
weight of 100 lbs.at the equator would be less by o 551381b. 
at the pole, whilst the resulting mean ellipucity of 
the earth deduced from his pendulum observations, was 


3 136’ 


Sir Edward Sabine has also shown as the result 


of his experiments on the length of the seconds pendulum 
in Greenwich Observatory, that its length vibrating 86,400 
seconds in the 24 houis, at the temperaiuie of 62° F, and 
tn a vacuum, was found to be 39 13734 inches. 

In his paper on the Yard, the Pendulum, and the 
Metre, Sir J Herschel has observed that the true measure 
of the earth’s attraction (independent of centrifugal force 
arising from its rotation), is best to be derived from an 
ideal seconds-pendulum supposed to vibrate at the extre¬ 
mity of the earth’s polar axis , and that the mean length 
of the polar or of the equatorial pendulum must be de¬ 
rived f.om the general result of observations of the lines 
of oscillation of one and the same invariable pendulum 
at a multitude of geographical stations in all accessible 
latitudes in both hemispheres , but that no two combi¬ 
nations agree in giving the same precise length, in conse¬ 
quence of the local deviations of the intensity of gravity, 
due to the nature of the soil or crust of the earth, and the 
configuration of the ground immediately beneath and 
around the places of observation. And further, that since 
the pendulum cannot be observed at sea, the whole sea- 
covered surface of the globe is of necessity excluded from 
furnishing its quota of observations to the final or mean 
conclusion. Water being on the average not more than 
one-third the weight of an equal bulk of land, such as 
the earth surface consists of, and only -ft of the mean 
density of the globe, the force of gravity at the surface 
of the sea is less than at the sea-level on land by the 
attractive force of as much material taken at twice the 
specific gravity of water (or at ft that of the globe), 
as would be required to raise the bottom to the surface. 

With regard to the determination of the earlh’s ellip- 
ticity, as shown by actual measurements of the dimen¬ 
sions of our globe, and the relative length of the equatorial 
diameter ana the polar axis of the earth, the most recent 
determination is that by Major Clarke, as stated tn his 
" Comparison of Standards of Length,” published in 1866. 
' This memoir has been declared by Sir J. F. M. Herschel, 
to be the most complete and comprehensive discussion yet 


received on the subject of the earth’s figure, and to be 
held as the ultimatum of what scientific calculation is as 
yet enabled to exhibit as to its true dimensions and 
form 

Mijor Clarke’s results were computed, not from 
pendulum experiments, but from the combination of all 
the separate measurements of arcs of meridians in Peru, 
France, Prussia, Russia, Cape of Good Hope, India, and 
in the United Kingdom. They are as follows — 



In computing these equivalents, Major Clarice takes 
the metre at the temperature of 32 0 F. from his own 
measurements to be equal to 1 093623 r 1 yard at 62“, that 
is to say to 3-28086933 It, or to 39 37043196 in, instead 
of the more generally received determination by Capt. 
Kater of 39 37079 m. The metric length according to 
both these equivalents is here given. 

From the detetmination of the earth’s dimensions, it 
may be easily computed, that the earth’s elhpticity m 
the longitude of Pans, is 2 it, whilst its mean elhpticity 
m all longitudes is 5 J 6 

Hence also the mean length of a degree of latitude in 
the longitude of Paris is = 364,591 ft,, or 

6905imles The mean diameter of the earth is 41,800,173 
ft, or 72165 miles, and its mean circumference 23,871 
metres 

Thus not only each longitudinal mcndian, but also the 
equator is slightly elliptical. 

Sir H James has shown in his preface to Major 
Clarke’s paper that the longest mendian m 15° 34' east 
longitude, nearly corresponds to the meridian in the 
eastern hemisphere which passes over the greatest 
quantity of land , and in the western hemisphere to that 
which p isses over the greatest quantity of water, as it 
passes through the centre of the Pacific Ocean The 
shortest meridian in 105" 34' east longitude nearly 
corresponds to that which passes over the greatest 
quantity of land in Asia ; and in the western hemisphere, 
and that which passes over the greatest quantity of land 
of North and South America. 

The connection here shown to exist between the de¬ 
finition of weight and the measurement of the dimensions 
of our globe, leads naturally to the definition of the 
second principal head of the subject, vu. of measure. 

Measure is generally understood to mean Ihe determi¬ 
nations of a body with relation to a fixed standard unit, or 
the measure of extension , and it is m this sense that it 
will now be taken in discussing the “ science of measuring." 
The measure of extension comprehends 

The measure of length, or linear extension , 

The measure of surtac;, or square measure , 

The measure of volume, or solid or cubic measure j 

The measure of capacity, or the cubical quantity con¬ 
tained in any vessel for measuring dry goods, 
liquids, or aeriform fluids. 

All these measures of extension are based upon one 
fixed standard unit of length, and as all measures of 
length vary according to their temperature from expan¬ 
sion or contraction, the length of the standard must be 
fixed at a normal temperature. 
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Strictly speaking, measure includes weight, which is the 
measure of the gravitation of bodies towards the centre 
of gravity And measures of capacity also are almost uni¬ 
versally derived, not from their cubical dimensions, but 
from the weight of pure water contained in them under 
determinate conditions as to temperatuie and atmospheric 
pressure. 

The measure of temperature is based upon the observed 
rate of linear expansion by heat of a body selected 
for this purpose, generally mercury, taking as constant 
units the temperature of melting snow or ice, and of 
water boiling under determinate atmospheric pressure. 

In defining measure, it should be added that it is also 
applied to the measure, or (as it is termed) admeasure¬ 
ment of the tonnage of ships, being a determination of 
the weight a ship is capable of carrying, with relation to 
its measure of cubic capacity , to value in relation to 
a monetary unit, to tune and duration in relation to the 
unit of a mean solar day or a second, its 86, tooth part; 
to velocity, by combining the measure of extension with 
that of time or duration , to mechanical work, the unit of 
which is a horse power, as it is commonly termed, or more 
properly the power of raising 33,000 lbs one foot in 
one minute, thus combining the measures of linear 
extension, weight, and time , to angles, the unit being a 
degree or the 360th pat t of a circle described from the 
point of junction of the two straight diverging lines 
forming the angle , &/-. &.c It is not, however, proposed 
here to refer further to these measures or to the scientific 
questions connected with them. 

The measure of volume, or bulk of a body, as compared 
with that of another body differing in volume but equal 
in weight, is shown by as density, and is also expressed 
in terms of a fixed standard unit The densities 
of bodies arc in the direct ratios of their masses, or 
quantity of matter, and m the inverse ratios of then 
volume 

1 he density of a body is defined to be the mass con¬ 
tained in a unit of volume, when referred to a uniform 
standard I liu specific density is to be distinguished from 
its specific giavity, which shows its weight in relation to 
its volume, also when referred to a uniform standard. 
The specific gravity of a body is defined to be the 
weight of a unit of its volume 

The specific grvvity of a body is the quotient of its 
density when divided by Hil density of that substance 
which is considered as unity Pure water is generally 
adopted as sue h unity But since both these densities 
vary with the temperatuie because the same invariable 
quantity of matter which the body contains is always 
distributed o\ er its whole volume, and this is vai table with 
the temperature , so that, generally speaking (with some 
exceptions, pine water, for instance, at certain tempe¬ 
ratures), the body, at a higher temperature, has less den¬ 
sity than atahmci tempeiaruie—we must fix a certain 
temperature at which the body, as well as the water, must 
be (onsideied ft is not nccessaiy that this fixed tem¬ 
perature should be the same for the body and the water, 
its choice foi both being quite arbitrary 

I* or bodies the most conv ement standard temperature 
for expressing then density seems to be that of one of die 
fixed points of the thermometer , and the temperature of 
melting icc or snow (32* F. or o' C) is generally 
adopted 1' or pure water, there is a maximum of density 
which occuis at nearly 39' F. or 4' C , and this maximum 
density of pure water is generally adopted as the unit of 
density 

The sign A prefixed to the symbol of any weight, with 
its numerical value following, denotes the ratio of the 
density of the weight at the temperature of melting snow 
to the maximum density of pure water. 

The relation of the bulk or volume of a body to its 
weight is expressed both by its density and its specific 
gravity, these terms being often used indiscriminately. 


But the former term is more strictly applicable to solid 
bodies, and the latter to liquids and gases. * 

To ascertain the density of a body, it is requisite that 
its volume should be determined, as the density cannot 
be directly found The actual volume may be deter- 
mined— 

1. Either by cubic measurement, when the form of the 
body admits of this measurement being actually made; 
but this occurs but rarely. 

2 Or by ascertaining its specific gravity, from de¬ 
termining the difference of its weight when weighed m 
air and in water This is the readiest and most accurate 
mode of determining both its volume and its density, but 
the immersion of a body in water is not always prac¬ 
ticable, or it may be injurious to the body under expe¬ 
riment. H. W. Chisholm 

(To bt continued) 

NOTES 

At the Meeting of the Paris Academy ol Sciences, M. Fer¬ 
dinand dt Les9eps was elected an “ Academicien libre ” m the 
place of M de Verneuil, deceased M dc Lesseps obtained 33 
votes, M. Brcguet, 24, MM. du Moncel, Jacqucmin, and Sedlllot 
1 each M dc I-esscps thus obtamed 2 votes beyond the abso¬ 
lute majority required to render an election valid, and was 
therefore declared elected The number voting, 60, was large. 

The forty-first Annual Meeting of the British Medical Asso¬ 
ciation will be held in King’s College, London, on Tuesday, 
Wednesday, Thursday and bnday, August 5th, 6tb, 7th, and 
8th The President-elect is Sir William Fergusson, Bart, 
F R b The following arc the six sections into which the meet¬ 
ing will be divided, and in each section a very large number of 
papers is already entered to be read —Section A, Medicine, 
B, Surgery, C, Obstetuc Mediune, 1), Public Medicine, E, 
Psychology, F, Physiology The sections will meet in rooms 
of the College appropriated for the purpose, and the Annual 
Museum of objects of interest in connection with medicine, srn- 
gery, and then allied sciences will be arranged in the Library of 
the College The President's address will be delivered at 3 P M. 
on Augu-t 5, and 111 the evening (he Lord Mayor wall hold a re¬ 
ception at the Mansion House The following public addresses 
will be deliver, d —On August 6, an address on Medicine, by Prof 
E A Paikes, M D, f.K S , on August 7, anaddresson Surgery, 
by Pi of John Wood, F R S. , and on August 8, an address on 
Physiology, by Prof Burden Sanderson, F.R S The President 
ami Council of the Royal College of Surgeons hold a reception 
on the evening of August 6, and several excursions have been 
arranged to take place during the meeting Altogether, to judge 
from the programme, the meeting promises to be a very success- 
iul one 

Tint Royal Aiclncological Institute commenced its annual 
session at Exeter, on Tuesday, when the Mayor and Cor- 
l'oration held a reception at noon. The President, the Earl of 
Devon, thereafter delivered his inaugural address on the advan¬ 
tages of the study of Archaeology, and in the afternoon an 
excursion took place to Rougemont Castle. In the evening, 
again, the Mayoi held a reception in the Albert Museum. The 
Sectional Meetings commenced yesterday, and several interesting 
excursions have been arranged The Sections are, Antiquities, 
Architecture, and History. One of the most attractive accom¬ 
paniments of the Exeter meeting is the formation of a temporary 
Museum and Portrait Gallery. 

The French Association for the Advancement of Science 
commences its second session at Lyons on August 31, the con 
eluding meetmg to be held on August 28. As was the case a’ 
Bordeaux, there will be General Meetings, Meetings of Sec¬ 
tions or Groups, Scientific Excursions, and Public Lectures. A 
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Ittge number of papers has already been entered to be read at 
the Sectional Meetings, by well known scientific men, and 
several interesting excursions have been planned, including one 
to the famous pre-historic station at Solutrif So far, this year’s 
meeting of the Association promises to be very successful Im¬ 
mediately after the session of the Association is concluded, the 
Geological Society of France holds, its annual meeting at Roanne 

Da. Goffer r, of Breslau, the \eteran writer on the subject of 
fossil plants, is desirous of disposing of his immense collection, 
in securing which he has spent more than thirty yeais, and made 
it perhaps the finest in the world, embiacing, as it does, type 
specimens of 94 diffeient works and 400 minor essays, repre¬ 
sented on about 1,000 plates Tile number of specimens exceeds 
11,000, and includes Sigillaria from sixteen to twenty feet m 
length, and other specimens of equal magnitude. There arc also 
200 specimens of different kinds of amber with their inclosed 
plants, and also a series of diamonds, with various objects 
included in them In addition to the fossil objects theie is also 
a very large collection of recent plants, which serves to illustrate 
the first-mentioned senes, such os palms, tree-ferns, cycades, 
bamboo, alga, sections of wood, fruits, scuds, &c Numerous 
original drawings also accompany the collection, which add 
much to its value 

Mr Smith gives some very interesting details in the Daily 
Teiep nph of his excavations at Nimrod We think, however, 
the main result of hts expedition is to show the necessity o( a 
more thorough and longer continued exploration of the ruins of 
Assyria than Mr Smith has been able to give , and the sooner 
such an exploration is undci taken, the more fruitful are the 
results likely to be 

The .Veto \otk lltrahl of the 17th mst publishes a letter from 
Dr. Peterman 11, the eminent German geographer, to Dr Strasnecky, 
the Secretary of the Amcucan Geographical Society In it he 
says ,—As at the departure of the expedition much stress was 
laid 011 its prospect of reaching the North Pole, the public at 
large, which has no idea of the difficulties surrounding ihe solu¬ 
tion of geographical problems, might look upon it as a complete 
failure It should not be made a reproach to Captain I lalt that 
he held out such a prospect, for «ithout it he would not probably 
have obtained either ship or money, or any other suppuit 
Placed in a similar condition, the same thing has happened lo 
me and my friends in Germany, and it will always rcrniio thus 
as long as the civilised Governments of the world devote their 
millions principally to the increase of their armies, and the 
scientific objects only figure in the Budget for the crumbs, and 
as long as people who are willing to add to the little knowledge' 
we have of oui ow n earth have to go begging for small contribu¬ 
tions. To me the geographical usulis of the expedition appear 
of an extraordinary value At iny rate they are the highest that 
any vessel among the numerous expeditions of all nations to the 
North and South Poles have ever accomplished for many 
centuritB 1 shall speak of the subject ab greater length m my 
next Arctic report (No. 80). 

At the commencement of 1874, says the Deutsche Zettmig, 
One or two ships of the German navy are to be sent on a scien¬ 
tific mission to observe the transit of Venus These vessels will 
have lo submit their observations, which are to be extended to 
ocean currents and tides, to the hydrographic office of the 
German Admiralty 

THE first three numbe.s of a work on indigenous and exotic 
Lepidopteia have been issued by Mr Hermann Strccker, of 
Reading, Pennsylvania, U.S the object of the author bemgprm- 
cipaUy to bring to the Cognizance of the public the many new 
sped** from all parts of the world embraced in his very exten- 
rive cabinet. While the preference wiU be given to those from 


North America, he, unlike Mr. William II Edwards, includes 
some specie* from other countries. The illustrations, which 
occupy one plate for each number, are 'all drawn, printed, and 
coloured by Mr. Strecker himself m the intervals of his daily 
labours, and the whole work vs extremely creditable to him 
The work is m quarto, and it is proposed to publish one number 
every two months, each with a single plate, crowded as fully as 
possible with figures The enterprise is well worthy of commen¬ 
dation, and persons desirous of obtaining the work can do so 
by addressing Mr Strecker, as above. A few copies only are 
printed, and the drawings then erased to make way for a new 
set 


Pro! Mi.ek announces the existence of primordial species 
among the fossils collected by Dr Hayden, in 1872, from near 
Gallatin City, Montana, U S —a very important geological fact 
He has also found carboniferous fossils in various localities. Some 
of these are from the “ divide ” between Ross’s Fork and Lin¬ 
coln Valley, Montana, embracing many of the same species as 
occur in the noted Spurgen Hill locality, in Indiana, of the age 
of the St I ouls limestone. 


| At noon of July 8 Prof Agissiz formally opened the Anderson 
School of Natural History on Pemkese Island, thus bunging to 
a practical beginning the great idea of a summer school of natural 
science as first suggested by Prof Shaler Our readers are suf- 
ficicntly familiar with the details of the circumstances which led 
to the establishment of tlus magnificent educational enterprise — 
first, the donation by Mr John Anderson, of New Vofk, of 
Pemkese Island, one of the Elizabeth gioup, situated at the 
entrance of Buzzard’s Bay, and valued at 100,000 dollars , then 
his endowment of it in the sum of 50,000 dollars to meet the 
; current expenses; and {subsequently the presentation to the 
I professor by Mr Galloupe, of JSwampscot, of a yacht worth 
20,000 dollars, for use in deep sea dredgings and other explore- 
I tlons 111 connection with the school In a circular Prof Agassiz 
gives notice to the public that the island afTords no accommoda. 
non to strangers, and that no guests can be received except¬ 
ing those who have been accepted as members of the school. 
The limit of fifty has long since been made up, one third of 
them being ladies, while more than a hundred have been rejected 
in consequence of the limitation A caterer has been engaged, 
who will pi ovule for the table, and keep the rooms in order 
There is to be no charge whatever for tuition, and as the dormi¬ 
tories hau been built at the expense of the fund, no rent will he 
charged Lyond a percentage of the value of the bed-room fui- 
mture The board is to be charged at cost. Should any persons 
desire to make collections of specimens to carry away with them, 
cans and Jcohol will be furnished at cost to those who are not 
already piovided. 


Thi Russian astronomers have decided upon occupying 
twenty lour stations on the important occasion of observing the 
Transit of Venus. It is found that the weather will probably be 
highly favourable to astronomical observation at all the stations 
in Sibeiia and on the Pacific coast, as there is an average of only 
three cloudy days m the month of December in these parts of the 
Russun possessions The extreme cold of November , s welt 
regarded as an almost tusuperable hinderatice to the proposed 
work Ihe following very complete outfit has bun ordered 
for use on this occasion, viz , three hehometers and thiee photo- 
hehographx, for use in measuring the position of the planet on 
its passage across the sun’s disc , ten equatonals, for observing 
the apparent contacts of the limbs ,’of the planet and sun l.y the 
use of the spectroscopic method, and for the determinnt’on of 
the same momenta by observations with the filar micrometer , 
ten telescopes, for simply observing the instant of each contact; 
and besides these, there is for each station a complete outfit of 
clocks, chronometers, turd Instruments for detei mining the local 
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time. The observers ere all to practise beforehand at the Im¬ 
perial Central Observatory at Pultowa. The geographical posi¬ 
tions of those stations at which the observations result success¬ 
fully will be afterwards determined by a special geographical 
expedition by the Russian navy To perfect this portion of the 
work, a line of telegraph will be built through Siberia to 
Nicolaevsk. 

We have received the programme for Session 1873-74 of the 
University of Durham College of Physical Science, at New¬ 
castle-on-Tyne. It contains ample information as to the 
amount and kind of instruction to be obtained at the Newcastle 
College, and full details as to the arrangements, fees, examina¬ 
tions, exhibitions, and scholarships Tnere arc three exhibi¬ 
tions of 13/ each to be awarded after examination in October, 
one scholarship, the T Y. Hall scholarship, of 30/, yearly 
value, tenable for three years, and two scholarships offered by 
Mr. Hugh Taylor, consisting of the expense for maintenance and 
education at the Newcastle College, for two years- those last 
are for sons of overmen, deputies, or pitmen, who are engaged 
in coil mines in the counties of Northumberland or Durham, 
and are between sixteen and eighteen years of age So far as 
it goes, the Newcastle College seems to furnish a thorough 
training in scientific knowledge and method. 

We have received from Mr F. Abbott a paper read before 
the Royal Society of Tasmania, giving the result of his recent 
observations at the Private Observatory, Hobart Town, 
Tasmania, of 1) Argus. He thus summarises the results 
of his most recent observations. In the eye draft of the 
object i) Argus, Feb 1873, the principal stars appear to have 
retained their relative position as shown in the drawing of last 
year. The dark space* are extending and becoming more un¬ 
defined, gradually filling up with small stars, fully hap as many 
again as shown in last .year’s drawing , the whole field of the 
telescope when directed to v is studded with stars from the 7th 
to the 12th magnitude, too numerous to count I have on the 
present occasion omitted to make a drawing of the object, as in all 
probability before long photography will be applied both to this 
and other portions of the denae Nebula between it and k Crucis— 
a thing much required 

A MAGNIFICENT work, in the shape of a Photographic 
Album of Ethnology (“ Anthropologisch-Ethnologisches Al¬ 
bum"), from the collections of the Berlin Anthropological 
S iciely, is about to be published m parts, by Wiegandt and 
Hempel, of Berlin, the photographs by C Dammann, of Ham- 
burg Each part will contain five leaves 48 centimetres In 
length by 6+ centimelres m breadth, each part in a separate 
portfolio. The contents will be arranged m tables containing 
from ten to twenty photographs each, and the pnce'of each part 
is twelve thalers. The first part contains two tables illustrative 
of the East Coast of Africa, and three tables for Asia, lUus- 
trating Eastern Siberia, Japan, Siam, &c. Appended to each 
portrait is a brief description indicating the country, particular 
district, sex, and age of the original. The immense value of 
such a work to ethnologists is evident. 

Fkom the “Report of the Uadchffe Observer to the Board of 
Tiu-tees,” we >ee that a considerable amount of regular obser- 
vatory work has been done during the past year, and that the 
establishment is in good condition 

In a letter to the British Medical Journal, Mr J. C. Galton 
refers to a specimen of a human heart m which the “moderator 
band ” recently found hy Prof Rolleston in the Cassowary, and 
long known to be well developed m Ruminants as a strong 
fibrous cord, running m the light ventricle between its outer 
wall and the septum. Is well developed as a thick muscular band. 
But he remarks (hat from it “ some of the chorda: tendineee of the 


tricuspid valve take origin.” Prof. Rolleston also considers that 
one at least of the columnse camera in man, which are unat¬ 
tached in the middle of their course, and are in connection with 
the musculi papidares of the tricuspid valve, is homologous with 
it. In the Ruminant, however, the band is quite free and of 
fibrous structure, and is apparently a much more specialised 
development than the uncertain muscular cords found in the 
human heart 


The report of work contained in the “ Proceedings of the 
Liverpool Naturalist’s Field Club for the year 1872-3,” appears 
to us, on the whole, gratifying. The Society made nine field 
excursions during last summer, and, considering the unsettled 
state of the weather, these were Well attended. The working 
members of the Society, during these excursions, devote them¬ 
selves mainly to botanical collecting, though the majority of 
those who make up the parties spend their time in visiting placet 
of antiquarian and historical interest. Prises are given for bo¬ 
tanical collections, and we. are afraid the Society do not take 
the precaution of urging upon collectors the danger of extir¬ 
pating the rare plants of the districts visited in their eagerness to 
make up prize-taking collections. Several evening meetings 
were held during last winter, at the first of which Mr Ftshei 
gave a r/suml of the Botanical gains of the Society during the 
excursions. The following valuable papers were also read at 
these meetings —“On the Respiration and Germination of 
Plants,” by Dr Carter; “ Corals and Coral Islands,” by the 
Rev. H. H. Higgins, President, “ On the Intimate Relations 
between the Animal and Vegetable Kingdoms,” by Mr. 
Chantrell, “ On the Sap of Plants, the Physical Causes of 
its Ascent, and its Composition,” by Mr. Davies. We have 
also received an “ Appendix to the Flora of Liverpool,” con. 
taimog a considerable number of additions to that valuable 
work, which we noticed on us appearance about a year ago. 

It is said that the scheme which has been on foot for some 
time past, having for its object the closer connection of St. 
Andrew’s University with the neighbouring town of Dundee, 
by the establishment of an affiliated college there, on the same 
principle as the Scence College at Newcastle is connected with 
the University of Durham, has fallen through, several of the 
St Andrew’s professors being of opinion that if this arrange¬ 
ment were entered into it would ultimately end in the University 
being transferred across the Tay. 


The first four parts of an " Illustrated International Review 
of the Uuiversal Exhibition of Vienna, 1873,” have come to 
hand. It is a handsome and well-illustrated folio, printed in 
♦French, German, and English, and promises to be an “abso¬ 
lutely complete encyclopaedia of the Vienna Exhibition of 1873, 
at once descriptive, artistic, scientific, anecdotic, and biogra¬ 
phical.” If the prospectus is faithfully carried out, the work 


will be very valuable both m a scientific and 
of view. 


industrial point 


Advices to the 12th of June, dated Denver, U S., make men¬ 
tion of satisfactory progress in the explorations conducted by 
Professor Hayden and his parties One of the divisions of the 
survey a- ih»t time was es ablished near Central City, in 
charge of Mr Jackson, and consisted of Mr. Coulter as botanist, 
Mr. Carp nter as naturalist, an l Mr Co)e as assistant natu¬ 
ralist Tneyhad already obtained a large collection of plains 
and zoological objects, having spent two weeks high up in the 
mountains Mr Jackson had made about fifty negatives of the 
higher peaks, principally in the vicinity of Long’s Peak, They 
expected to proceed shortly to the “ Garden of the Gods.” Mr, 
Gaidner has been occupied in establishing his base line of trlan- 
gulation. He has already erected three signal monument* thirty 
feet high, and twelve miles apart, all of which can be seen from 
the main range of mountains. One party is at work on Long'* 
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Peak, In charge of Mr Marvin, accompanied by Mr. Gardner, I It seems to me that the solution of the problems which form 


and another nnder Mr. Gannett, accompanied by Dr. Peale, a* 
geologist, and Mr. Batty as naturalist According to the Dtnvtr 
News, the cattle, finding these constructions extremely con. 
venlent places for scratching, and thinking them apparently 
erected for their accommodation, have at once commenced 
appropriating them to that purpose, and evidently with great 
satisfaction, as it is said that they concentrate in their vicinity for 
miles around. 

“ Annalen des Physikalischen Centralobservatoriums ” is the 
German title of the record for 1871 of the work done at the 
great Physical Observatory of St Petersburg It is a very thick 
quarto in Russian and German, and contains full and well- 
arranged me eorological statistics for fifty-five Russian towns for 
the year 1871. 

The following are the principal additions to the Brighton 
Aquarium during the past week 10 Thornback Rays {Rata 
clavata), l Large Tope (Galeus earns), t Large Smooth llound 
(Mustelusiulgans) 3 Three-b;arded R'ickitng (Motella tricirrata), 
1,000 Sticklebacks (Gastaostcus spmosus), 1 fine group of Ac- 
ttnoloba dtanthus (orange variety) j a Smooth Hound (Mustelus 
vulgarts) gave birth to sevtn young ones, which died imme¬ 
diately, or were born dead 

The additions to the Zoological Society's Gardens dunng the 
past week include two Mauge’s Dasyures ( Dasyurus maugtn) 
from Australia, presented by Mr. George Heath, a Tytlers 
Paradoxure (Paratloxurus tytlcri) from the Andaman Islands, 
presented by Mr. J S. Campbell, a Bactnan Camel {Camclus 
bach tanas ) firm Asia j a Gibbon ( Hylobatct sp. ?), a Crowned 
Eagle ( Spttaltus coronatus) from bentgal, three Blue crowned 
hanging Pariaketts (Lortculus galgulus) from Malacca , an 
Egyptian Fox (Cants ntloticus) , an Egyptian Vulture (Neophron 
fcrcitopteros), purchased; an Ocelot (Felts partialu) from 
America , a Hobby (Ilypoirtorchts subbutco) from this country, 
and four red-billed Tree Ducks ( Dendrocygna autumnahs) from 
America, deposited. 


ON THE TEMPERATURE AT WHICH DAC- 
TERIA, VIBRIONES, AND THEIR SUPPOSED 
GERMS ARE KILLED* 

YXfHILST a heat of 140° F. (6o“C ) appears to be destine- 
' * tive to Bacteria, Vtbrtcmes, and 1 heir supposed germs in 
a neutral saline solution, a beat of 149* or of 138* F is often 
necessary to prevent the occurrence ot putrefaction in the inocu¬ 
lated fluids when specimens of organic infusions are employed 
What is the reason of this difference ? Is It owing to the fact 
that living organisms are enabled to withstand the destructive in¬ 
fluence of heat better in such fluids than when immersed in neu¬ 
tral saline solutions? At first sight it might seem that this was 
the conclusion to be drawn. We must not, however, rest satis¬ 
fied with mere superficial considerations. 

The problem is an in' cresting one; yet it should be clearly 
understood that its solution, whatever it may be, cannot in the 
least affect the validity of the conclusion arrived at in my last 
paper, vis , that living matter is certainly capable of arising 1 U 
new. We were enabled to arrive at the conclusion above men¬ 
tioned regarding Archebiosis by starting with the undoubted 
fact that a heat of 158° F. reduces to a state of potential death 
all the Bacltna, Vtbrtones, and their supposed germs which an 
organic infusion may contain. The inquiry upon which I now 
propose to enter, therefore, touching the degree of heat below 
this point which may suffice to kill such organisms and their sup¬ 
posed germs in anorganic infusion, and touching the cau-e of the 
delayed putrefaction apt to take place in inoculated organic infu¬ 
sion* which have been heattd to temperatures above 140° and 
below 138° F., is one lying altogether outside the chain'of fact 
and inference by which the occurrence of Archebiosis it proved. 

the 5 oy 3 Society M»yT Chltflwo B ****“• F-R-S , read before 


the subject of the present cimmumcation can only be safely 
attempted by keeping constantly before onr minds two main con¬ 
siderations 1—• 

Thus, in the experiment* whose results it is now our object 
to endeavour to explain, the fluids have been inoculated vinh a 
compound consisting partly (a) of living units, and partly (i) of 
a drop of a solution of organic matter 10 a state of molecular 
change, so that in many cases where putrefaction has been 
initiated after the inoculating compound has been heated to cer¬ 
tain tem|>eratures, there is the possibility that this process of 
putrefaction may have been induced (in spite of the death of the 
organisms and their germs) owing to the influence of b, the dis¬ 
solved organic matter of the inoculating compound , that is to 
say, the heat to which the mixture has been exposed may have 
been adequate to kill all the living units entering into the mo-ai- 
latmg compound, although it may not have been sufficient to 
prevent its not-livmg organic matter acting as a ferment upon the 
infusion 

And there are, I think, the very best reasons for concluding 
that in all the cases in which turbidity has occurred after the 
organic mixtures have been subjected to a heat of 140° F (60° 
C ) and upwards, this turbidity has been due, not to the survival 
of the living units, but ra'her to the fact that the mere dead or¬ 
ganic matter of the inoculating compound has acted upon the 
more unstable organic infusions in a way which it was not able to 
do upon the boiled saline fluids. 

The reasons upon which these conclusions are based are the 

I. Because the turbidity which ha* occurred in inoculated 
oigamc infusions that have been subjected to a temperature of 
140° I' has always manifested itself appreciably later, and ad¬ 
vanced much more slowly than 111 similar mixtures which had 
not been heated above 131“ F , whilst it has commenced even 
later, ami progressed still more slowly, when occurring in mix- 
tures previously heated to 149* F, Such facts might be 
accounted for by the supp isuion that exposure in these organic 
fluids to the slightly higher temperature suffices to retard the 
rate of growth and multiplication of the living units of the 
inoculating compound, although the facts are equally explicable 
upon the supposition that the later an d less energetic putre¬ 
factions are due to the sole influence of the mere organic matter 
of ibe inoculating compound. 

2 So far as the evidence embodied in the Tables goes, it 
tends to show that the more unstable different specimens of 
similar infus'ons are (that is, the stronger they are), the more 
rapidly and frequently does late turbidity ensue, and the more 
this late turbidity approaches, both in time of on»et and in rate 
of increase, to that which occurs when inoculated infusions are 
not heated to more than 131* F.—when both living and non¬ 
living elements of the inoculating compound act conjointly as 
ferments. Such fee's show quite cleatly that where the in¬ 
trinsic or predisposing causes of change are strong, there less 
potent exciting agencies are more readily capable of coming 
into play, but they still do not enable us to decide whether the 
exciting cause of this delayed turbidity is m part the living 
element whose vitality and rate of reproduction ha* been 
lowered by the heat, or whether the effects are wholly attri¬ 
butable to the mere organic matter of the inoculating com¬ 
bo far, therefore, we have concomitant variations which are 

equally compatible with either hypothesis. But it will be 
found that each of the three succeeding arguments speaks more 
and more plainly against the possible influence__pr the living 
element, and in favour of the action of the organic matter of the 
inoculating c impound, as an efficient exciting cause of the 
delayed putrefactions occurring in the case* in question 

3 As stated in my last communication,* when single drops of 
slightly turbid infusions of hay or turnip previously heated to 
140° r. are mounted and securely cemented as microscopical 
specimens; no increase of turbidity takes place, although drops 
of similar infusions heated only to 122° r. do notably increase 
in turbidity (owing to the multiplication of Bacteria) when 
mounted in a similar manner. Under such restrictive conditions 
as these, tn fact, a drop of an inoculated and previously heated 
organic infusion behaves in precisely the same manner as a drop 
of a similarly treated ammonic-tartrate solution. In each case, 
when heated to 140* F., turbidity does not occur, apparently 
because there are no living units to multiply, and because in 

* See Natu**, vol to p 43J- 
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these mere thin films of fluid dead ferments are as incapable of 
operating upon the organic fluids as they are upon the ammonic- 
tartrate solutions. 

4. Because, m the case of the inoculation of fluids which are 
not easily amenable to the influence of dead ferments, such as 
a solution containing ammonic tartrate and sodic phosphate, this 
delayed turbidity does not occur at nil Such inoculated fluids 
become rapidly turbid when heated to 131“ F, though they 
remain clear after a brief exposure to a temperature of 140” F. 
When the living units in the inoculating compound are boiled, 
there is nothing left to induce turbidity in such solutions. The 
mere fact that these fluids do not undergo change when ex¬ 
posed to the air proves conclusively that they are very slightly 
amenable to the influence of the ordinary dead organic particles 
and fragments with which the atmosphere abounds The 
absence of delayed turbidity in these fluids serves, therefore, to 
throw much light upon the cause of its occurrence in the organic 
infusions 

5 And, lastly, I can adduce crucial evidence supplied by the 
“ Method of Difference,” speaking with its accustomed clear¬ 
ness Two portions of the same hay- or turnip-infusion can be 
inoculated in such a manner as to supply us with the information 
we require. In the one case we may employ a drop of a turbid 
ammonic-tartrate solution previously heated to 140" I'., in which, 
therefore, the living units would certainly be killed whilst m 
the other we may add an unheated drop of the same turbid saline 
solution to the organic fluid, and then heat this mixture also to 
the temperature ot 140° F The comparative behaviour of these 
two inoculated fluids (placed, m the ordmaiy manner, In pre¬ 
viously boiled corked phials) should be capable of showing us 
whether the living elements of the inoculating compound were 
able to survive when heated in the organic infusion. If they did 
survive, the fluids inoculated m this manner ought to undergo 
putrefaction earlier and more rapidly than those inoculated with 
the drop of turbid fluid, in which we know that the Bacteria, 
Vtbnonts, and their supposed germs would have been reduced 
to a state of potential death. With the view of settling this 
question, therefore, the following experiments were made .— 



No experiments could speak more decisively. Those of series 
B show that Bacteria, IBbnones, and their supposed germs are 
either actually or potentially killed when heated to 140° F. in 
the neutral saline fluid, Which the experiments of series A show 
* These experiments of series C, D, and G were many times reputed with 
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to be eminently favourable for their growth and reproduction. 
Being certain, therefore, that the living units are killed in the 
drops with which the fluids of series C were inoculated (because 
they were drops ot the same fluid as was employed in series B), 
we may be equally certain that the turbidity and putrefaction 
which did ensue in the turmp-solutlons of series C were due 
to the influence of the mere dead constituents of these drops of 
the turbid saline fluid , whilst, seeing that the behaviour of the 
fluids of aeries D was precisely similar to those of senes C, we 
have a perfect right to infer that this senes of fluids (D) was as 
devoid of living units as those of C are known to be—that is, 
that Bacteria, Vibnones, and their supposed germs arc lulled by 
the temperature of 140° F in organic fluids, just as they are in 
saline fluids, although, as shown by the experiments of senes E, 
they do not succumb to a heat of 131° F 

The evidence now in our possession shows, therefore, that 
whilst the temperature at which living ferments cease to be 
operative vanes within very narrow limits (I3I°-I40° F ), that 
which destroys the virtues 0/ non-living ferments varies within 
much wider limits, and depends not only upon the amount of 
heat employed, but also upon the nature of the putrescible or 
feimcntalile liquid to which such ferment is added, in conjunc¬ 
tion with the degree of heat and other conditions lo which 
the mixture is subsequently exposed * Here, therefore, we 
have evidence as to the existence of a most important dif- 
feience between living and not living ferments, which has 
always been either unrecognised or more or less delibe¬ 
rately ignored by M Pasteur and his followers t This difference 
is, moreover, thotoughly in accordance with the broad physico¬ 
chemical theory of fermentation which has been so ably ex¬ 
pounded by Baron Liebig and others, and the truth of which 
may now be regarded as definitely established According to 
this theory “living” matter, ns a ferment, would take rank 
merely as a chemtcil compound having n tolerably definite con- 
I stitution , and this, we might reasonably infer, would, like 
other chemical compounds, be endowed with definite properties, 
and amongst others that of being decomposed or radically 
altered by exposure to a certain amount of heat Looked at 
also from this essentially chemical point of view, it would be 
only reasonable to expect that the molecular movements of living 
ferments with a lowered vitality might not be more marked or 
energetic than those which many not living organic substances 
are apt to undergo, and this being the case, we might expect 
that there would often be a great practical difficulty in ascer¬ 
taining whether a ferment belonging to the arbitrary and artificial 
(though, in a sense, justifiable and natural) category of “ living " 
things had or had not betn 111 operation. 

Dr Bastion then refers to certain statements made by M, 
Pasteur, and afterwards classifies the various fermentable fluids 
under three main divisions —I Self-fermentable fluids, IT. 
Fluids which will not ferment without the aid of unheated 
organic matter, either not-hving or living , III. Fluids which 
will only ferment under the initiating influence ofliving matter. 

Dr Bastian’s conclusions from these investigations are thus 

Thus it can now be proved, by evidence of a most unmis¬ 
takable nature, that the process of putrefaction which invariably 
occurs in previously boiled putrescible infusions contained in 
flasks with narrow but open necks is not commonly (is, perhaps, 
only very rarely) initiated by living germs or organisms derived 
front the atmosphere, it Lan also be proved that putrefaction 
and the appearance of swarms of living organisms may occur 
in some boiled fluids when they are simply exposed to air which 
has been filtered through a firm plug of cotton wool or though 
the narrow and bent neck of a flask, to air whose particles have 
been de-troyed by heat, or even w fluids, hermetically sealed in 
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tittles from which all air has been expelled. The evidence m 
our possession is therefore most complete on this part of the 
subject: it shows beyond all doubt, not only that putrefaction 
may and does very Aequently occur under conditions m which 
the advent of atmospheric particles, whether living or dead, is 
DO longer possible, but also that living particles derived from 
the atmosphere can only be very rare and altogether exceptional 
initiators of the putrefaction which invariably occurs in pre- 
srkmsly boiled infusions exposed to the air 

Again, the evidence which we now possess with reference to 
the influence of heat upon Bacteria, Vtbtume t, and their sup¬ 
posed germs is no less decisive It has been unmistakably 
proved that such organisms and their imaginary germs arc either 
actually or potentially killed by a brief exposure to the tempera¬ 
ture of 140“ F. when 111 the moist state , and it had also been 
previously established that they are invariably killed by desicca- 
tion even at much lower temperatures * 

But if living germs do not come from the air to contaminate 
the previously boiled fluids, and if it is not possible for any of 
them to have escaped the destructive influence of heat in the boil¬ 
ing fluid or on the walls of the vessel in which the fluid is con¬ 
tained, what can be the mode of origin of the swarms of living 
things which so rapidly and invariably appear in such infusions 
when contained in open flasks, and which so frequently appear 
when the infusions are contained in flasks whose necks areclosed 
against atmospheric particles of all kinds 5 They can only have 
arisen by the process which I have termed Archcbtosts. 

Conclusions 

If a previously boiled ammomc-tartrate solution remains free 
from Batumi and Vdmoties when exposed to the air, it is because 
the air does not contain living organisms of this kind or their 
supposed germs, and because mere dead organic particles are 
not capable of initialing putrefaction in such a fluid 

Ana if ordinary organic infusions previously boiled and ex¬ 
posed to the air do rapidly putrefy, though tame of the same 
infusions when exposed only to filtered air remain pure, it is 
because such fluids are, in the absence of living units, quite 
amenable to the influence of the dead organic particles which the 
air so abundantly contains, although they are not self-ferment¬ 
able 

Whilst if other moic changeable fluids, after previous boiling, 
when exposed to filtered air or cut off altogether from contact 
with air, do nevertheless undergo putrefaction or fermentation, 
it is because these fluids are self-fermentable, and need neither 
living units nor dead 01 game particles to initiate those putrefac¬ 
tive 01 fermentative changes which lead to the evolution of 
living organisms. 


hard 011 drying.—Prof.Rutherford tabulates experiments proving 
that the retaliation of the pulse m the rabbit, which follows 
closure of the nostrils, depends on the obstruction of the respi¬ 
ration, and not as Drs Brown-Sequard and Sanderson supposed, 
on direct reflex action. Mr Dewar and Dr McKtndrick describe 
expeuments on the Physiological Action of Light, an account of 
which has already appeared in this journal —Mr Blake, of ban 
hranusco, hasa paper on theaction of the saltsofthe metalssodium, 
lithium, caesium, &c , when introduced directly into the blood 
Mr A II Smee, in a paptr 011 the physical nature of the 
coagulation of the blood, endeavours to prove that it coagulates 
in obedience to a purely physical lavy, namely, the power of 
soluble colloid matter to pcctimse, or spontaneously to coagu¬ 
late Mr Garrod, on the law which regulates the frequency of 
the pulse, proposes as a substitue for that given by Marey, the 
following —the heart re-commenccs to beat when the arterial 
tension has fallen an invariable proportion, this being the only 
possible'explanation of the facts that pulse rate varies with arte 
rial resistance and not with blood pressure He also gives a new 
theory of the source of nerve force —Dr Charles, Prof Cur/on, 
and Prof Drachmann, record peculiarUu s in antlirupotomy, the 
first in the arterial system, the second in the muscular and ner¬ 
vous system, and the third m the muscular —There is an excel¬ 
lent and very careful review, by Mr Trotter, of the Rev Samuel 
Haughton’s “Principles of Animal Mechanics,” which will be 
very valuable to many physiologists, who here have the oppor¬ 
tunity of seeing the opinion of a mathematician, who is also a 
biologist, of a work which might by itself lead them to think 
that the physiogical basis for woik was m a belli r position 
than it really is. 

liiill.hn Afensuel d. la Soen'/I ,/’ A.iltmalalion de Pa,is 

for June A great portion is devoted to the description of 
the best modes of rearing silkworms and the more suitable 
kinds ol food for feeding them \ paper is devoted to the 
Japanese Mulberry (Mom 1 japomm), winch is being intro¬ 
duced into France as producing a superior food for the silkworm 
—The cultivation of various kinds of beans and melons 
is ad\in ated by M llossin, and his paper might be read with 
advantage in this country, where these vegetables are not suffi¬ 
ciently valued as an article of diet. Not only the acclim ilisation 
j of useful, but the destruction of hurtful animals, plants, and in¬ 
sects, forms pait of the programme of the society, and we have 
therefore some remarks on insecticides and on the preservation of 
insectivorous birds—The American notes on pisciculture, on the 
grey wolf, and the commerce of ( Incago are interesting A 
black monkey from Sumatra has just at rived at the Jardm 
d’Acclmutation, but it Ts not expected to live 


SCIENTIFIC SERIALS 
Tun June number of the Journal of Inatomv and Physiology 
contains several papers of special interest, as well as the excellent 
summaries by Profs 1 urner and Rutherford, of the progress of 
Anatomy and Physiology during the last six months Prof 
Turner describes, fur the first time, the Visceral Anatomy of 
the Greenland Shark [Ltemarfu t boiealu ) from two specimens 
caught near the Hell Rock. The larger was 11 feet 8 inches long, 
and the other 8J (cet they were both females The most im¬ 
portant peculiarities of this fish, wherein it differs from other 
sharks are, that the bursa cntuiua is not developed , that there 
are two large duodenal cicca, one of which is closely adherent 
to the pyloric tube, as well as a true pancreas, corresponding 
With the similar condition found by Alefsandrim in the Stur¬ 
geon ; and that there are no oviducts, so that the ova must be 
discharged mto the peritoneal cavity From these peculiarities 
the author places Drmarqus in a family by itself, named by 
him Lrmargidte —Prof Turner aluo, in a short paper on the so- 
called claw at the end of the tail of the lion, shows that no true 
daw exists, but that the tip of the tail is hairless, and becomes 
* Se« tha experiments and conclmions nf Pr Burdon Sanderson in Thir- 

futinty of some objection* which have been from time to timeraused by those 
who thought that Bact*rxa t Vtbrumtt y und their germs might resist the dc- 
" ot heat by adhesion to the gU*n above die level of the fluid, 
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. — m nm desiccation , if they become dry they are 
of 104” F , ^lilst iHJiey remain motet they succumb. 


SOCIETIES AND ACADEMIES 

London 

Quekett Microscopical Club, July 23 "Of Braithwaite, 
Fib, president, m the chair — This being the annual 
meeting, the report of the committee for the past year 
wis read, and testified to the continued prospeuty of the 
club, winch now numbeis 570 members —The president 
delivered the annual address, in the course of which he 
noticed the progress of microscopical investigation in Botany 
and /oology during the past year —The ballot then took place 
for the election of officer! Dr Braithwaite was re-elected pre¬ 
sident , Dr Matthews, Messis B T. Lowne, T W Burr, and 
C F White, vice-presidents; and Messrs Bywater, Cnsp, 
Hailes, Iltnd, Waller, and P C White, were elected to fill the 
six vacancies on the committee Mr J E Ingpen succeeded 
Mr. T C. White, who retires from the office of lion sec 
(owing to increase of his piofcssional duties), after four years of 
unremitting and valuable service. The proceedings terminated 
with the usual conversazione 


Bfli.ium 

Royal Academy of Sciences, May M—Repot ts were 
given m on the following papers —On the Superficial I>n,ion 
of Liquids considered 111 reference toiertain movements ob-erveil 
on their surface, by H G Van der Menxbrugglie, which it 
was resolved to print in the M,mou.i —On the Oscuhtory 
Sphere, a note by M L Saltel, which is punted in the Bulletin. 
—On the chloric acetonitriles, by M L Bisschopinck, also 
printed in the Bulletin .—Essay on the slate of vegetation at the 
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epoch of the Heenien Marl* of Gelinden, by Count G. de 
Saporta and Dr. A. F. Marion. It was resolved to print this 
paper with the plates m the Memories —The following com¬ 
munications were made :—On frozen alcoholic dnnk*„camed to 
very low temperatures, and on the cooling and freezing of prdl 
nary or sparkling wines, which will appear in the Bulletin for 
June —Third addition to the synopsis of the Calopterwirtes, by 
M. de Selys Longchamps H>s first list was publish ed*in 1853, 
and additions in 1859 and 1869, the present long 1 l*£ contains 
descriptions of many new species, as well as corrections of and 
additions to species already described. The author is indebted 
for the greater part of his material to Mr MacLachian. 

Philadelphia 

Academy of Natural Sciences, May 6 —Dr. Carson, 
vice-president, 111 the chair Double Flowers 111 Epilate. repent. 
— Mr Thomas Meehan observed, that on several oixastons, 
during the few past years, it had been noticed among the 
vartahont m nature, that the tendency to produce double doners 
was, by no means, the special prerogative ol the florist to ori¬ 
ginate Many of our commonest wild fl< wers, which no one 
would think of cultivating, had double forms in cultivation 
which were no doubt originally found wild. T hus we had 
a double Ranunculus acris, R bulbosus, A. luarta. A* 
repent, and some others There were, in plants, two meihods 
by which a double flower was produced. 1 he axis of • flower 
was suuply a branch very much retarded in its development, and 
generally there were, on this arrested branch, many nodes 
between the senes forming the calyx or corolla, and the regular 
stamens and carpels, which were entirely suppressed But when 
a double flower was produced, sometimes these usually sup¬ 
pressed nodes would become developed, in which case there 
was a great increase m the number of petals, without any dis¬ 
turbance in the stamina! characters But at other times there 
was no d sturbance in the normal character of the axis. The 
stamens themselves merely became petaloid This was the ca-e 
in the Eptgiea, recently found by Dr Darrach —Influence of 
Cohesion on Change of Characters in Orchideee —Mr Meehan aUo 
said that in the eaily part of the winter he had exhibited some 
flowers of Phams TankcrvtlUe, in which, by the mere cohesion of 
one of the dorsal petals with ihe column, a flower dilfering very 
much from the general condition was the rtsult Since that 
time Dr Maxwell T Masters, in the issue of the Gardener's 
Chronicle fat April 12th, notices the receipt of a Phatus lValuehn 
in which there had been produced three spurs and regular petals, 
looking, Dr, M says, rather like those of a gladiolus than of an 
orchid. , 

May 13 —Dr Kuschenberger, president, in the chair. The 
following paper was presented for publication —“ Observations 
on Nests of hayornts fuscus," by Trios G Gentry —Prof Cope 
exhibited and dcsuibed some extinct turtles from the Eocene 
strata of Wyoming 

May 20 —“ Descriptions of new species of Orthoptera, col¬ 
lected in Nevada, Utah, and Arizona, by the Expedition under 
Lieut G M Whteler," by Cyrus Thomas—“ Observations 011 
the Habus of the Neuters of formica sanguinca,” by T. G 
Gentry— Lilittm Hashingtomanum —Mr 1 homes Meehan 
referred to a paper by Prol. Alphonso Wood, entitled a 
“Sketch of the Natural Order of Liliacejc,” of the Pacific 
", published In the volume of the Pioceedings for 1868, in 


gome other metal«, by Father A. Secchi. The author had failed 
when examining the iron spectrum given by a battery of fifty 
cells, to observe the line 1474K, and he gave, in the present 
paper, an account of a further search for It. The same battery 
power, with new acids, was used ; various samples of iron were 
burnt in the arc, ei'her as iron poles or placed m hollow carbon 
points, and the sunlight was reflected into the spectroscope with a 
behostat The line in question could not be found in any 
Wnple of iron used His other observations are on the 
"structure” spectra of carbon and aluminium; he observes 
that each line of the columnar bands is itself resolvable into 
a mass of fine lines —On the permeability of the Fon. 
tainbleau sands, by M Belgrand.—On the movement of 
the wash produced in artificial canals, and on causing water 
to rise along an inclined (tank to a sensibly constant height. A 
letter from Mr Nordenskiold, dated Mossel Bay, latitude 79* 
54' N was read by 1 M Dcubrce.—New spectroscopic obser- 
| vations of the sun which do not agree wun certain sun-spot 
I theories, by Father TacJnni. The theories are those of M, 
Fave and Father Secchi The author describes watching a 
facula over the sun and observing its appearance on the limb 
which was accompanied by the reversal of large numbers of 
metallic lines in the chromosphere Plus, Tacchim considered 
as evidence of an v upturn, and as militating against Faye’s 
theory because he considers tint theory not to allow ot eruptions, 
and against Secchi also, he having stated that faculse were 
eruptions, and spots the erupted ma.ter, and ytt this facula had 
no spots during half a revolution —Oil Euler’s constant and 
Uinel’s function, by M E Catalan — Researches on electric 
condensation, by M. V. Neyreneuf —Studies on nitrification in 
soils, by M. T Schloe-ing.—On a combination of picric acid, 
wuh acetic anhydr.de, by MM Tomtna 1 and David. The 
authors considered this body as a pioale, in which one atom of 
metal is replaced by acetyl —On pyrogallic acid in the presence 
of iodic acid, by M Jacquemin —On a natural combination of 
ferric and cuprous oxides, and on the production of atacamne, by 
M C Friedel — On the spontaneous changes of eggs, by M. 
Gayon —An attempt to determine, by comparative emoryology, 
the analogous portions of the mte-tmts in the superior verte¬ 
brate, by M Campana During the meeting, an elect on was made 
to the place of Atembre Itbie, vacant by the death of M Ver* 
neuil. M de Lesseps obtained 33 voles, M Breguct 24 votes, 
MM du Moncel, Jtcquemin and Sedillot, I each M. dc Lesseps 
was therefore declared duly elected. 


Endowment of Research —Dr C E Applxton 

Mechanical Combination of Colours —F. J Smith (With Ulus- 
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GUSTAV ROSE 

HE son-in-law of Gustav Rose, Professor G. vom 
Rath, has sent us the Nekrolog which affeodon and 
custom in the Fatherland unite in issuing in honour of 
those who are no more. 

The first line of this tribute to the memory of the great 
mineralogist tells tiuly that Germany has lost one of her 
great ones in this learned and noble man : but it is for us 
to say that it is even a wider world than his fatherland that 
has lost in him one of its conspicuous citizens. For the 
two brothers Heinrich and Gustav Rose formed a double 
star in the constellation of illustrious men who have illu¬ 
minated with a brilliancy all its own the first half of this 
great century , and, indeed, for now fifty years their twin 
lights have guided the course of their contemporary and 
of a younger generation of wayfarers on the track of 
Science. 

Certainly the death of a man like Gustav Rose is cal¬ 
culated to call up some wonderment in our minds as we 
look back over the brief period that even his 76 years 01 
life embrace, and think in what relation that little space 
of time stands to the long history of man in regard to 
the sciences that these two illustrious brothers cultivated 
so pertinaciously and so well. Berzelius spoke of look¬ 
ing back within his own memory to the dark age of 
phlogistic chemistry. Heinrich Rose first reduced to a 
scientific system the methods of inorganic chemical 
analysis, as J. von .Liebig did 1 afterwards for organic 
chemistry , it is but yesterday that the one, and but a 
few brief years since the other died And now Gustav 
Rose, the first man in Germany who used the reflective 
goniometer, has followed them and Mitscherlich and 
Haussmann, and Haidinger. There still remain Breit- 
haupt and Naumann, Wohler, and a few other honoured 
men on whom the patriarch’s mantle must successively 
devolve. Let us at least pay the tribute due to the 
memory of the last of these illustrious workers whose 
chair is empty by endeavouring to take a survey of the 
work he did, and by recognising the debt we owe him for 
the results that have accrued to our knowledge from the 
toil “Ohne Hast und ohne Rast,” of fifty out of his 
seventy-six years, and no less for the example he has set 
of method and of energy in achieving them. 

The sciences that Gustav Rose devoted himself to, 
crystallography and mineralogy, have been for many 
years so little or so superficially studied in England, that 
probably few of our countryinen are familiar with the 
continuous succession and admirable quality of the work 
turned out from the study of one of the soundest-minded, 
and, let us add, one of the soundest-hearted men that 
Germany ranked among her sons. 

His country’s troubles, though they ended as far as the 
great war was concerned in 1815, had called into the 
ranks even the youngest of the four brothers Rose. Then 
father, a not undistinguished pharmaceutical chemist in 
Berlin, had died in 1807, leaving his children to the care 
of his widow, who appears to have borne out the tradition 
of able men owing much to remarkable characteristics in 
their mothers. Young Gustav was not old enough in the 
No. 197— Vol. vni. 


days of the terrible conflicts to have borne his musket. 
But he was seventeen, in time to make the long march 
frqm Berlin to Orleans; and after the peace in 1815 he 
set himself to obtain a livelihood in the occupation of 
mining. Overtaken by an attack of inflammation of the 
lungs, his thoughts became directed into a new direction. 
Fpr the contagious passion for the pursuit of truth in its 
most tangible form by the path of natural science seized 
him by contact with his elder brother Heinrich , and 
Gustav followed his example in going to Stockholm for a 
similar object to that which has drawn so many English¬ 
men and English-speaking men since to Germany 
Berzelius was then in Sweden what afterwards were 
Heinrich Rose, Wohler, Liebig, in the Fatherland, the 
great master m the science as in the practice of chemistry. 
Gustav Rose was twenty-six when he ceased to be a 
student, and of the fifty years that have run out their 
sands since 1823, there is scarce one that has not recorded 
some work or memoir by the great crystallographcr , and 
in some of those years he produced several. 

And Gustav Rose was a crystallographcr and mineral¬ 
ogist in the completest sense. The first man in Germany, 
as we have said, who adopted the use of Dr. Wollaston’s 
reflective goniometer, he aided Mitscherlich in his dis¬ 
covery of Isomorphism j and this must have been one 
of his earliest labours. 

His first paper was an exercise in Latin on the Crystallo¬ 
graphy of Sphene; and in 1830 he brought out his 
treatise on Crystallography, in which recognising the 
simplicity introduced by the use of geometrical axes as 
employed by Weiss, he adopted that method of expression 
for the relations of the faces of a crystal, a method which 
has in fact been only carried out to its last logical form 
and simplest expression by the admirable system of our 
countryman Prof. W. H. Miller. 

It is not easy now to transport ourselves back to the 
time when scientific men of high eminence deliberately 
closed, or rather refused to open, their eyes to the chemical 
composition of a mineral as the most fundamental point 
in its definition and description, and to its chemical 
relations as affording the only philosophical basis on which 
to form a classification of mmeials But this difficulty of 
placing ourselves in the position taken up by Mohs and 
his school, very much anses from our not appreciating the 
situation of chemical and crystallographic research m 
their mutual valuation twenty years before the death of 
Mohs. We may for instance take two garnets, one con¬ 
sisting of aluminium and magnesium silicate, another of 
iron and calcium silicate. The two minerals contamnotably 
differing proportions of the -only ingredient they have in 
common, namely silica, and yet their crystalline forms 
are the same, and the mineralogist could not fail to 
recognise so close a parallelism and similarity between 
the two minerals as to compel him to unite them under 
one general “ natural-history ” division. 

The chemistry of that day, however, was not yet ripe 
for acknowledging such a classification. But when, on 
the other hand, the mineralogist assembled under one 
group minerals that differed in the way that, for instance, 
Linavite and blue copper carbonate (chessylite) differ in 
their chemical composition, or such widely different mine¬ 
rals as.diamond and topaz, on the ground that they were 
hard and lustrous, and had the character of precious 
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stones; then the remonstrance of the chemist was founded 
in truth and reason. 

It was the discovery of isomorphism that explained the 
anomalies and enigmas which thus m many cases seemed 
to justify the mineralogist in standing apart from th< 
chemist, and preferring to discriminate, define, and classify 
minerals by appealing to superficial characteristics, rathe?, 
than to the most fundamental feature of such bodies, their 
chemical molecular structure. 

It came now to be seen that in the language of the 
earlter chemistry alumina and sesquioxide of iron, on the 
one hand, were able to represent the same ingredient in 
the garnet, while on the other hand, also, the lime, the 
magnesia, and the protoxide of iron might equally re¬ 
present one another in the silicate 111 question, provided 
that the chemical structure of the compound was not 
altered, that is to say, could be expressed by a general 
formula that was equally applicable to each variety of the 
mineral; the identity of the crystallographic features of 
all those garnets being the evidence that the unity of the 
mineral type had not been overstepped by the mtfliS- 
changes of the elements. The application of this great 
discovery left chemistry master of the situation, and 
relegated into the regions of darkness the systems of 
classification that were not built on chemical and crystal¬ 
lographic principles. It was Mitscherlich, aided as vom 
Rath tells us by the young Gustav Rose, who made this 
grand announcement to the world in the year 1823. 
The light which was thus shed on the dark and till then 
uncertain problems that might connect the crystalline 
form with chemical structure, gave, as it weic, new life to 
the vigorous school that owed its chemical precision to 
the great Professor at Stockholm, the school to which the 
two Roses and Wohler belonged The purely chemical 
problems of mineralogy received their constant attention ; 
and Gustave Rose, by publishing his crystallography, 
asserted the co-ordinate functions of the goniometer and 
the balance in the future discussions of all the larger 
questions of the mineralogist 

He, in fact, unconsciously perhaps, was now initiating 
the method to which, with a fine unity of purpose, he 
adhered through his life. 

Thus, for instance, we find him in 1831-33 discussing 
the somewhat paradoxical resemblance in the crystallo¬ 
graphic constants of the minerals augite and hornblende, 
as suggested by Uralite, a mineral uniting the outline 
form of the one with the internal structure of the other ; 
in fact a pseudomorph of hornblende after the form of 
augite. 

Then m 1836 came his masteily memoir on the forms 
of Aragonite, the distinction of which from calcite had 
been established by Hauy m the beginning of the 
century. Afterwards, among a mass of works, we find 
memoirs on the differences of crystallographic habit in 
Albite, and the nearly related variety of the same felspar 
pericline, a subject to which he returned in later times; 
on the dimorphism of iridium, of palladium, and again of 
«nc ; several treating on the marvellous connection by 
which certain kinds of hemisymmetry in crystals are 
associated with the localisation on them of opposite 
electric conditions under changes of temperature (pyro¬ 
electricity), which he illustrated tn the case of the tour¬ 
maline, and among his latest memoirs by a most masterly 


one on pyrites and cobalt-glance. Quartz he made an 
object of especial study, explaining the character of its 
twin forms ; and no memoirs in the whole range of 
crystallographic research, not excepting the splendid work 
in which Des-Cloiseaux capped, as it were, the labour of 
Rose, can surpass, in originality and precision, that by 
this great master on the crystallography of quartz. 

Meteorites and the minerals which they contain have 
challenged the attention and been a sort of cxercising- 
ground for several of the great mineralogists of Germany. 
Berzelius, indeed, set the example, but it was Rose who, 
in 1825, measured the first olivine crystal from the Pallas 
meteorite, and he, Haidinger, Breithaupt, and Wohler, 
have all contributed invaluable material for the scientific 
history of these very difficult and interesting objects of 
investigation. And to G. Rose we owe the most pene¬ 
trating insight into then structure, and the best attempt 
thus far made at classifying them So, too, the sum of 
his thought and labour on the classification of minerals 
was given m his “ crystallo-chemische mineral-system,” 
published twenty-one years ago, in which he, so to say, 
demolished, by leaving no further excuse for perpetuating, 
the system which was identified with the name of Mohs, 
or indeed any other system to which chemical law was 
not the master key 

But one great work that Gustave Rose might have 
done, and better done perhaps than any living man, was 
the writing a treatise on Petrography Mineralogy, the sci¬ 
ence of minerals, stands to petrography, the science that 
describes rocks and mvestigites then histoiy, somewhat as 
biography stands to history itself, or as histology to physio¬ 
logy. The reason why a geologist is hardly ever a master of 
petrography is that lie is so seldom, in EngUnd, at least, 
a mineralogist. And it is pieciscly because Gustav Rose 
was, and Naumann is, a complete mineralogist and crys- 
tallographer, and that both have profoundly studied the 
characters of the minerals in association which form rocks, 
that either of these two veteran professors might have 
written—alas ! a month ago we might have said may yet 
write—such a treatise on rocks as probably no other living 
man could write. Gustav Rose began an admirable 
training in the field for such a study when, in the com¬ 
pany of A. von Humboldt and G. Ehrenberg, he traversed 
European Russia and found himself among the rocks 
of the Ourals in 1829 The results of this historical 
progress were given to the world in two volumes in 1837- 
1842. The memoirs which he published subsequently to 
this time and to his becoming full professor (he had been 
extraordinary professor since 1826) of mineralogy at 
Berlin, treat very frequently of rock minerals; and in¬ 
deed deal, in the maj onty of instances, with those more 
ordinary minerals which perform an important function 
as constituents of rocks; quartz, felspar, mica, horn¬ 
blende, augite, seem never to weary him in observation or 
exhaust his powers of telling some new fact regarding 
them. One of his latest papers on the very common 
mineral, mica, is one of the most admirable of his re¬ 
searches. It was published, like most of his memoirs, in 
Poggendorfi’s Annalen, and treated on the interpenetration 
by one another, of various kinds of mica, and of these 
with hematite and pennine. 

It would be unnecessary, for the purpose of this slight 
sketch of Gustav Rose’s labours, to go further into de- 
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tails regarding his works. He is gone; but his work lives 
after him. 

The two Roses were men of a distinguished presence, 
Heinrich was the taller, but each was a man of spare and 
somewhat stately figure, with an eye of peculiar force and 
truthfulness of glance, an eye that spoke out the 
character of the man, that beamed with kindliness and 
was ever staunch to truth. N. S. M. 


CIIALLIS'S “MATHEMATICAL PRINCIPLES 
OF PHYSICS” 

An Essay on the Mathematical Principles of Physics, &c. 
By the Rev. James Challis, M,A, F R S, F.R A.S., 
Phitman Professor of Astronomy and Experimental 
Philosophy in the University of Cambridge, and Fellow 
of Trinity College. (Cambridge . Deighton, Bell, and 
Co., 1873) 

HIS essay is a soit of abstract or general account 
of the mathematical and physical researches on 
which the author has been so long engaged, portions of 
which have appeared from time to time in the Philo¬ 
sophical Magazine, and also in his larger work on the 
“Principles of Mathematics and Physics” It is always 
desirable that mathematical results should be expressed in 
intelligible language, as well as m the symbolic form m 
which they were at first obtained, and we have to thank 
Professor Challis for this essay, which though, or rather 
because, it hardly contains a single equation, sets forth 
his system more clearly than has been done m some of his 
pievious mathematical papers. 

The atm of this essay, and of the author’s long-con¬ 
tinued labours, is to advance the theoretical study of 
Physics He regards the material universe as “ a vast 
and wonderful mechanism, of which not the least 
wonderful quality is, its being so constructed that 
we can understand it.” The Book of Nature, in 
fact, contains elementary chapters, and, to those who 
know where to look for them, the mastery of one 
chapter is a preparation for the study of the next. 
The discovery of the calculation necessary to deter¬ 
mine the acceleration of a particle whose position is 
given in terms of the time led to the Newtonian epoch of 
Natural Philosophy. The study from the cultivation of 
which our author looks for the “inauguration of a new 
scientific epoch," is that of the motion of fluids, commonly 
called Hydrodynamics. The scientific method which he 
recommends is that described by Newton as the “foun¬ 
dation of all philosophy,” namely, that the properties which 
we attribute to the least parts of matter must be con¬ 
sistent with those of which experiments on sensible bodies 
have made us cognizant. 

The world, according to Professor Challis, is made up 
of atoms and aether. The atoms are spheres, unalterable 
in magnitude, and endowed with inertia, but with no other 
property whatever. The aether is a perfect fluid, endowed 
with inertia, and exerting a pressure proportional to its 
density. It is truly continuous .(and therefore does not 
consist of atoms), and it fills up all the interstices of the 
atoms.] 

Here, then, we have set before us with perfect clearness 
the two constituents of the universe : the atoms, which 
we can picture in our minds as)so many marbles 1 and the j 


aither, which behaves exactly as air would do if Boyle’s 
law.were strictly accurate, if its temperature were invari¬ 
able, if it were destitute of viscosity, and if gravity did not 
act on it. 

We have no difficulty, therefore, in forming an adequate 
conception of the properties of the elements from winch 
we have to construct a world The hypothesis is at least 
an honest one. It attributes to the elements of things no 
properties except those which we can clearly define. It 
stands, therefore, on a different scientific level from those 
waxen hypotheses in which the atoms are endowed with a 
j new system of attractive or repulsive forces whenever a 
new phenomenon has to be explained. 

But the task still before us is a herculean one. It is 
no less than to explain all actions between bodies or parts 
of bodies, whether m apparent contact or at stellar dis¬ 
tances, by the motions of this all-embracing mther, and 
the pressure thence resulting. 

One kind of motion of the .ether is evidently a wave- 
motion, like that of sound-waves in air. How will such 
waves affect an atom ? Will they pi opel it forward like 
the driftwood which is flung upon the shoie, or will they 
draw it back like the shingle which is carried out by the 
returning wave ? Or will they make it oscillate about a 
fixed position without any advance or recession on the 
whole ? 

We have no intention of going through the calculations 
necessary to solve this problem They are not contained 
in this essay, and Professor Challis admits that he has 
been unable to determine the absolute amount of the 
constant term which indicates the permanent effect of the 
waves on an atom. This is unfortunate, as it gives us no 
immediate prospect of making those numerical com¬ 
parisons with observed facts which are necessary for the 
verification of the theory. Let us, however, suppose this 
purely mathematical difficulty surmounted, and let us 
admit with Professor Challis that if the wave-length of 
the undulations is very small compared with the diameter 
of the atom, the atom will be urged in the direction of 
wave-propagation, or in other words repelled from the 
origin of the waves. If on the other hand the wave¬ 
length is very great compared with the diameter of the 
atom, the atom will be urged in the direction opposite to 
that in which the waves travel, that is, it will be attracted 
towards the source of the waves. 

The amount of this attraction or repulsion will depend 
on the mean of the square of the velocity of the periodic 
motion of the particles of the aether, and since the ampli¬ 
tude of a diverging wave is inversely as the distance from 
the centre of divergence, the force will br inversely as the 
square of this distance, according to Newton’s law. 

We must remember, however, that the problem is only 
imperfectly solved, as we do not know the absolute value 
of this force, and we have not yet arrived at an explana¬ 
tion of the fact that the attraction of gravitation is in 
exact proportion to the mass of the attracted body, what¬ 
ever be its chemical nature. (See p. 36 ) 

Admitting these results, and supposing the great ocean 
of mther to be traversed by waves, these waves impinge 
on the atoms, and are reflected in the form of diverging 
waves. These, in their turn, beat other atoms, and 
cause attraction or repulsion, according as their wave¬ 
length is great nr small . Thus the waves of shortest 
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period perform the office of repelling atom from. atom r 
and rendering their collision for ever impossible. Other 
waves, somewhat longer, bind the atoms together in mole¬ 
cular groups. Others contribute to the elasticity of 
bodies of sensible size, while the long waves are the cause 
of universal gravitation, holding the planets in their 
courses, and preserving the most ancient heavens in all 
their freshness and strength. Then besides the waves of 
.ether, our author contemplates its streams, spiral and 
otherwise, by winch he accounts for electric, magnetic, 
and galvanic phenomena. 

Without pretending to have verified all or any of the 
calculations on which this theory is based, or to have 
compared the electric, magnetic, and galvanic phenomena, 
as described m the Essay, with those actually observed, 
we may venture to make a few remarks upon the theory 
of action at a distance here put forth. 

The explanation of any action between distant bodies 
by means of a clearly conceivable process going on in 
the intervening medium is an achievement of the highest 
scientific value. Of all such actions, that of gravitation 
is the most universal and the most mysterious. What¬ 
ever theory of the constitution of bodies holds out a 
prospect of the ultimate explanation of the process by 
which gravitation is effected, men of science will be found 
ready to devote the whole remainder of their lives to the 
development of that theory. 

The only theory hitherto put forth as a dynamical 
theory of gravitation is that of Lesage, who adopts the 
Lucretian theory of atoms and void 

Gravitation on this theory is accounted for by the 
impact of atoms of incalculable minuteness, which are 
flying through the heavens with inconceivable velocity 
and in every possible direction. These “ ultramundane 
corpuscules ” falling on a solitary heavenly body would 
strike it on every side with equal impetus, and would 
have no effect upon it in the way of resultant force. If, 
however, another heavenly body were in existence, each 
would screen the other from a portion of the corpuscular 
bombardment, and the two bodies would be attracted to 
each other The merits and the defects of this theory 
have been recently pointed out by Sir W Thomson. If 
the corpuscules are perfectly clastic one body cannot 
protect the other from the storm, for it will reflect exactly 
as many corpuscules as it intercepts If they are in¬ 
elastic, as Lesage supposes, what becomes of them after 
collision ? Why are not bodies always growing by the 
perpetual accumulation of them? How do they get 
swept away ? and what becomes of their energy ? Why 
do they not volatilise the earth in a few minutes ? I shall 
not enter on Sir W. Thomson’s improvement of this 
theory, as it involves a different kind of hydro-dynamics 
from that cultivated in the Essay, but in whatever way 
we regard Lesage’s theory, the cause of gravitation in the 
universe can be represented only as depending on an 
ever fresh supply of something from without. 

Though Prof. Challis has not, as far as we can see, 
stated in what manner his asthereal waves are originally 
produced, it would seem that on his theory also the 
primary waves, by whose action the waves diverging from 
the atoms are generated, must themselves be propagated 
from somewhere outside the world of stars. 

On either theory, therefore, the universe is not even 


temporarily automatic, but must be fed from moment to 
moment by an agency external to itself. 

If the corpuscules of the one theory, or the sethereal 
waves of the other, were from any cause to be supplied at 
a different rate, the value of every force in the universe 
would suffer change. 

On both theories, too, the preservation of the universe 
is effected only by the unceasing expenditure of enor¬ 
mous quantities of work, so that the conservation of 
energy in physical operations, which has been the subject 
of so many measurements, and the study of which has 
led to so many discoveries, is apparent only, and is merelv 
a kind of “moveable equilibrium” between supply and 
destruction. 

It may seem a sort of anticlimax to descend from these 
highest heavens of invention down to the “ equations of 
condition” of fluid motion. But it would not be right to 
pass by the fact that the fluids treated of m this Essay are 
not in all respects similar to those met with elsewhere. 
In all their motions they obey a law, which our author 
was the first to lay down, in addition—or perhaps m some 
cases in opposition—to those prescribed for them by 
Lagrange, Poisson, &c. 

It is true that a perfect fluid, originally at rest, and 
afterwards acted on only by such forces as occur in 
nature, will freely obey this law, and that not only in the 
form laid down by Prof. Challis, in which its rigour 
is partially relaxed by the introduction of an arbitrary 
factor, but in its original severe simplicity, as the con¬ 
dition of the existence of a velocity-potential 

But, on the one hand, problems in which the motion is 
assumed to violate this condition have been solved by 
Helmholtz and Sir W Thomson, who tell us what the 
fluid will then do , and, on the other hand, Professoi 
Challis’s fluid is able, in virtue of the new equation, to 
transmit plane waves consisting of transverse displace¬ 
ments As this is what takes place in the luminiferous 
tether, other physicists refuse to regard that xther as a 
fluid, because, according to their definition, the action 
between any contiguous portions of a fluid is entirely 
normal to the surface which separates them. 

It is not necessary, however, for us to say any more on 
this subject, as the Essay before us does not contain, in 
an explicit form, the'equation referred to, but is devoted 
rather to the exposition of those wider theories of the 
constitution of matter and the phenomena of nature, 
some of which we have endeavoured to describe. 


HENSLEY'S “ SCHOLAR'S ARITHMETIC « 
The Scholar's Arithmetic. By Lewis Hensley, M.A. 

(Clarendon Press Series, 1873.) 

'HERE is scarcely any subject more carelessly taught 
than arithmetic ; and, if one would wish to ascer* 
tain the reason of this, he has merely to glance at the 
text-books which have been hitherto most commonly em¬ 
ployed Lately, however, several books of some worth 
have been presented to the public, and for these we are 
indebted in a great measure to the late Prof. De Morgan, 
whose “ Elements of Arithmetic,” published so far back 
as 1830, is still regarded as the very best handbook for 
advanced students. It has, nevertheless, some pecu* 
liarities—we cannot call them defects—which have pre- 
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vented schools from adopting it up to the present time as 
a text-book , it presupposes too much special talent on 
the part of the teacher, and contains but few of the modem 
methods of calculation. 

Two mam points should ever be kept in view in teach¬ 
ing a subject like arithmetic first, its principles j secondly, 
the application of these principles to the affairs of life. 
In our opinion, the former is undoubtedly the more im¬ 
portant if the subject be regarded as an instrument of 
education. For arithmetical principles are, if properly 
explained, so very readily comprehended, that a beginnei 
is not likely to find a more delightful path along which he 
may proceed to the extensive domains of mathematics , 
but, being generally regarded as a mere catalogue of em¬ 
pirical rules and as a means for exercising the memory, 
arithmetic becomes, not educational, but instructive, an 
act of drudgery, and of no more real assistance as a 
branch of education than needlework or spelling. Explain 
the ordinary system of numeration to a pupil, let him 
thoroughly understand the meaning of digit-value and of 
grade-value, and he will then require but little deep 
thought, though it will be excellent mental training, to find 
out for himself the reasons of the four simple rules with 
respect both to integers and decimals. Or, in some cases, 
let him construct a rule for himself. We do not remember 
to have ever seen what could fairly be called an arithme¬ 
tical rider , ordinary problems arc not riders, for they are 
scarcely more difficult than a geometrical theorem with 
the position and letters of the figure altered. The teacher 
would occasionally be called in to assist at these exer¬ 
cises , but assistance sought for is far more valuable than 
that which is spontaneously proffered, and its effect more 
lasting Mr. Hensley’s “ Scholar’s Arithmetic ” is one of 
the very few books in which we find decimals discussed 
in their proper place , indeed it is difficult to understand 
how this branch of the subject can be logically postponed 
till a later period if our system of numeration is rationally 
explained, as of course it should be, at the very com¬ 
mencement of the course. 

Pursuing the subject systematically, the pupil should be 
introduced next to other systems of numeration; and 
should have at least a little practice in such complex 
contrivances as long measure and troy weight. Certainly 
the contrast would be abundantly sufficient to mould any 
young rational being into a most ardent advocate of the 
metric system. But we cannot say that Mr. Hensley 
brings out so strongly as perhaps he might the vast 
difference between the two methods; his chapter on 
decimals, treating as it does of conceptions and quantities 
almost unknown to the great majority of British pupils, is 
somewhat too abstract. Yet we are glad to recognise in 
him an outspoken adherent of a universal decimal system, 
and he seems to look with becoming contempt upon our 
insular stupidity in fondly cherishing our marvellous 
weights and measures. 

Fractions and proportion are the only other important 
branches of elementary arithmetic; and, when these are 
mastered, not only is the attainment of a first-rate know¬ 
ledge of mental and commercial arithmetic a matter that 
requires merely time and practice, but algebra becomes 
thereby most highly attractive as a now comprehensible 
generalisation, and geometry more alluring even to the 
unmathematical pupil. 


The above-mentioned fundamental divisions and their 
applications to business, the reader will find fully and 
ably discussed in the “ Scholar’s Arithmetic ” ; and Mr. 

I Icnsley has wisely interspersed these all- essential chapters 
with a few on short methods of calculation, processes of 
verification, engaging problems, and other similar topics 
which usually attract the attention and excite the interest 
of a thoughtful student. There is a short though very 
lucid chapter on involution and evolution ; but, as Mr 
Hensley remarks in his preface, he has intentionally 
passed over subjects which are most easily explained 
algebraically. There] are also more than thirty pages of 
examination papers from various sources, over and above 
the numerous examples scattered through the book, as 
well as a short though sufficient index and glossary. The 
book is perhaps rather too bulky, and in parts very un¬ 
equal as regards the difficulty of adjacent sections, but 
these are trivial failings which will not interfere with its 
use in schools, and we feel no hesitation in pronouncing 
it to be one of the most attractive educational works that 
have appeared on this subject, and it will doubtless be of 
very great assistance to every earnest teacher, 

TEMPLE Orme 

OUR BOOK SHELF 

The Human Mmd, A System of Aft n/al Philosophy for 
the General Reader. By James G Murphy, LL D„ 
Author of Commentaries on Genesis, Exodus, and 
Leviticus. (Belfast William Mullan.) 

This book shows that its author possesses at least 
one common characteristic of mental philosophers, 
namely, an inordinately good opinion of his own ability. 
And, lest the reader should not discover for himself what 
Prof Murphy has actually done in psychology (which 
might happen), he is explicitly told in the preface that, 
while building on the foundations laid by Reid ana 
Hamilton, Prof. Murphy has, in his own opinion, pro¬ 
duced a work which he can venture to submit to “ the 
mental philosopher, as a somewhat nearer approach to 
the real character of the mind than that of Reid, the 
founder, or even Hamilton, the lucid and eloquent expo¬ 
sitor and defender, of the true system of mental philo¬ 
sophy.” Another recommendation put forward in the 
preface is that this treatise is “ among the briefest of 
those that have gone over the whole field of the mind. 
Perhaps, we cannot tell. But to us the marvel is that 
the book should have ever come to an end. We have 
made several honest attempts to read portions of the re¬ 
spectable looking volume, but have never been able to 
get beyond a few sentences ; for we felt as if launched on 
a shoreless ocean where we might sail on and on, or 
round and round for ever, and we could not keep our 
eyes open on the prospectless outlook We fear some of 
the mental philosophers, to whom the book is submitted, 
will not give it very earnest consideration What seems to 
be a main object with Prof. Murphy, and which is, as it ap¬ 
pears to us, rather inconsistent with a scientific treatment 
of the phenomena of mmd, is to establish the existence and 
discover the attributes of Deity. But there arc few readers, 
we should think, who will find much interest or pleasure 
in his mode of handling this part of his theme. There if 
not a little of the irreverent jargon with which meta¬ 
physical theologians have so often shocked all truly 
religious people. Here, for example, is a reflection that 
ought perhaps to leave no doubt as to the honesty of the 
Almighty, whatever other effect it may have on a reli¬ 
gious nund : “ He is the Creator of all actual things, 
which are therefore already His own by an absolute and 
indefeasible right He has therefore no temptation to 
take that which does not belong to Him.” S. 
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Second Report 0/the Winchester College Natural History 

Society. Second and Third Years. (Winchester 
J. Wells, 1873.) 

THIS Report contains a record of the doings of the 
Society from May 1871 to February 1873, and is 
thoroughly encouraging, and certainly a great contrast to 
the Reports of the two other public schools recently noticed 
in these pages. The Winchester Report proves that, by 
judicious management, a School Natural History Society 
may be made to yield most gratifying results 

The present Report for the two last years, although its 
record of the earlier papers is incomplete, shows that the 
Society has been fully alive, and lias been growing quietly 
and steadily, and doing real and satisfactory work The 
numbers of the Society are not at this time actually full. 
But it appears that the elder half of the members arc nearly 
all of them real workers, and it is hoped that the younger 
half are learning to be the same. It is of more conse¬ 
quence, as the Preface rightly says, that those who belong 
to the Society should be working members, than that its 
numbers should be swelled by names. The meetings of 
the Society have been well attended, and there has been 
apparent an increasing appreciation of the opportunities 
afforded by the meetings for showing and seeing objects 
of interest, as well as for reading and hearing papers. 

It is satisfactory to sec that old members take an 
interest in the society after leaving school, several of 
them contributing valuable papers 

In general, however, we are extremely glad to see, the 
papers have been those of actual members, and the 
Society may well feci satisfaction at the increasing readi¬ 
ness, ability, and completeness shown by the leading 
members in supplying papers at its meetings. The 
papers which have been read by the Secretaries, Hall, 
Goddard, and Forbes, may, perhaps, the Preface says, 
and we think justly, be specially remarked, as com¬ 
bining ability with knowledge based upon personal ob¬ 
servation. It is ui these papers that the growth of the 
Society’s work has been chiefly seen, and in which its 
main value consists 

The collections belonging to the School have been con¬ 
siderably increased. The cabinets attached to the Moberly 
Library now contain about 4,000 specimens, and more are 
waiting to be mounted and added. 

Among the “ desiderata ” the Preface mentions the fol¬ 
lowing, in case old Wykehamists, or other friends of the 
School, may be able and willing to supply them —In 
Entomology, specimens of Notodontida; and Pyralides, 
amongst Lepidoptera; and of any other orders than 
Lepidoptera. In Conchology, recent Brachiopoda, and 
Pteropoda. In Geology, Fossils from any of the Primary 
Formations, Wealden Beds, Red Crag, and Coralline 
Crag. 

The Report contains a number of very interesting 
papers, mostly by Messrs E. H. Goddard, W. A. Forbes, 
and C. S. Rayner, evidently three of the most industrious 
members of the Society, all the papers are evidence 
Of original observation and independent thought on the 
part of the writers. The first-mentioned contributes the 
following papers “ Hymenoptera,” “ Botany and Ento¬ 
mology" (in which the localities in the district are indi¬ 
cated in which the collector will reap the best harvest of 
flowers and butterflies), and one on “ Gall Insects ” Mr. 
W-A. Forbes contributes papers on “ Coleoptera,” “British 
Reptiles,” and “ Mimicry and Protective Resemblance.” 
Mr. Raynor contributes a useful paper “ On the Different 
Methods of obtaining Lepidoptera,” and a very careful 
and interesting one ,r On the Different Modes of Conceal¬ 
ment and Defence practised by Insects.” The Report 
also contains a paper on “ The Diamond Fields of South 
Africa,” sent by Mr. E. A. Hall. Appended are very full 
and carefully compiled Botanical, Entomological and 
Geological Liita We hope the next Report win contain 
a list of the local Fauna, which it is proposed to form. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 
communications. ] 

Perception and Instinct in the Lower Animals 

I havf waited some time in the expectation that some of 
your readers would have asked Mr Wallace a very obvious 
question with regard to the incident he adduces of a dog finding 
his master five months after having been lost, and in a house 
which the latter “had not contemplated going to or even seen 
before the loss of the dog” (Nature, vol. vm p 66 ) In 
seeking to account for this thoroughly authentic and highly 
remarkable case, Mr Wallace observes. “Could it nave 
obtained information from other dogs ... ? Could the 

odour of persons and furniture linger two months in the Streets ? 
These are almost the only conceivable sources of information , 
for the most thorough-going advocates for a “sense of direction " 
will hardly maintain that it could enable a dog to go straight to 
his master, wherever he might happen to be " Now, there is 
yet a thud supposition open to us, and it is one which, in the 
absence of information, is certainly the most probable. Can 
Mr Wallace’s friend remember whether he had been walking in 
the vicinity of his new house during the day upon which the dog 
returned? 1 e can he be sure the dog did not trace his footsteps? 
That a keen scented terrier is able to distinguish and to follow 
his master’s track m a public thoroughfare, however densely it 
may be crowded, I know from the success of searching expe¬ 
riments 

With regard to dogs communicating information to one 
another, I may mention that I have often observed them 
doing so According to my experience, the dogs must be much 
above the average m intelligence, and the gesture they invariably 
employ is a contact of heads with a motion between a rub and a 
butt It is quite different from anything that occurs in play, and 
is always followed by some definite course of action. I must 
add, however, that although the information thus conveyed is 
always definite, I have never known a case in which it was 
complex—anything like asking or telling the way being, I 
believe, quite out of the question , so far, at least, as this action 
is concerned. One example will suffice. A Skye terrier (not 
quite pure) was asleep in the room where I was, while his son 
lay upon a wall which separates the lawn from the high toad. 
The young dog, when alone, would never attack a strange one, 
but was a keen fighter when In company with his father. Upon 
the present occasion a large mongrel passed along the road, and, 
shortly afterwards, the old dog awoke and went sleepily down 
stairs When he arrived uoon the door-step his son ran up to 
him and made the sign just described. His whole mannci im¬ 
mediately altered to that of high animation, and, clearing the 
wall together, the two animals ran down the road as terriers 
only can when pursuing an enemy. I watched them for a mile 
and a half, within which distance their speed never abated, 
although the object of their pursuit had not, from the first, been 
in sight. 

As the instinct question seems to have come to a close it is 
desirable to observe that the only outcome of Us discussion has 
been to intensify the previous belief in the existence of some 
unexplained faculty, which may be provisionally termed a sense 
of direction Mr Wallace, in his general reply, avowedly 
ignores all those cases adduced by your correspondents in which 
his theory cannot possibly apply, e ( dogs describing the third 
side of a triangle, or returning by land whence they had been 
taken by sea. He says . “ Several of the writers argue as if I 
had maintained that m all cases dogs, &c find their way, wholly 
or mainly, by smell, whereas I strictly limited it to the case m 
which their other senses could not be used ” (vol. vm p. 65) 
Now, whether or not Mr, Wallace originally intended his letter 
to raise the general issue as to the presence in dogs of a sense 
of direction, this has certainly been its effect, so that the in¬ 
stances he here refers to are not in any way beside the question 
which immediately arose I have much too high an esteem for 
Mr. Wallace to say anything that might lead to a discussion with 
him, but it is evident that these remarks have no such tendency ; 
for, If he admits, as he candidly does in the sentence just quoted, 
that bis theory cannot apply to all cases, it necessarily follows 
that, even could he prove it to be trne in some, the fact, although 
of considerable psychological interest, would leave the question 
as to a sense of direction just where it was before. 

It should bs borne in mind that dogs are not the only anWla 
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in which this sense appears to be present. It is popularly 
believed to occur m members of at least two orders of Insects, 
viz. white ants and bees, but I am not aware that any authentic 
cases have been recoided Horses and cats seem to possess it 
in a high degree, and sheep must either have wonderful memo¬ 
ries, or owe their return, in numerous cases, to the faculty in 
question Still more wonderful, if we deny them this faculty, 
must be the memory of migratory birds, some of which return, 
after months of absence and over thousands of miles, to the same 
nests in successive seasons If we allow them this faculty it is 
not, from analogy, improbable that migratory mammals and even 
fishes are likewise endowed with it The most conspicuous 
example, however, is perhaps that afforded by carrier pigeons 
To take one case • two or three years ago some of these birds 
were flown from the Crystal Palace to Brussels, and it stands, if 
I remember correctly, upon the authority of Mr Tegctmeier, that 
they arrived within a few minutes of a telegram despatched from 
the Palace at the moment they were liberated Now, in this 
case, even the extravagant supposition sometimes made that 
carrier pigeons are guided by the sight of their destination is ex¬ 
cluded, for, as these birds are not lugh-fiyers, the curvature of 
the earth between London and Brussels would prevent them 
from seeing the latter And, even if we imagine that these par¬ 
ticular pigeons occasionally towered to obviate this difficulty, yet 
the curvature of the intervening clouds would have imposed 
another quite as effectual. 

There is still one important point which has not been noticed 
during the discussion of this subject. We possess indications 
that this sense of direction, like other mental capacities, admits 
of cultivation by exercise, and, indeed, that it may remain 
altogether latent and useless until thus developed If these 
indications represent generalities we have at once an adequate 
explanation of the apparently capricious manner in which this 
faculty occurs * As tins communication is already too long, I 
shall here lie brief 

It is, T believe, a recognised doctrine among fanciers that 
carrier pigeons, however purely bred, must be educated by 
flying short distances before they can be depended upon for long 
ones I remember having myself lost a valuable bird by flying 
him, for the first time, at a distance of 500 yards from his nest. 
Although in full view of it he became utterly confused, taking 
long flights m various directions, and ultimately went straight 


Here is an analogous case m a mammal -—I kept a terrier, of 
highly intelligent parentage, enclosed m a yard with high walls 
from the time of its birth until it was eighteen months old, and 
then took it out for the first time, along the sea-shore. The ex* 
penment elicited several facts of psychological interest, and one 
of them has bearing upon the present subject Part of the coast 
over which we went and returned was rough with large shingle, 
and the terrier’s locomotive power being very limited, it was unable, 
on the homeward journey, to keep up with my pace Desiring to 
sec what it would do if left alone, I continued for half a mile, 
and waited to see it come up. As it did not do so, I returned, 
and found that the animal had actually reversed Its direction and 
gone fully a quarter of a mite from the place where I had left it 
After having been taken out short distances seven or eight times, 
it was inadvertently lost in a neighbouring wood Now, it had 
only been in the wood once before, yet its appreciation of direc¬ 
tion had mode so great an advance that it returned an hour after¬ 
wards. As this terrier never evinced any disposition to track 
footsteps, I do not think its return was due to scent. Anyhow, 
in a few weeks it became an inveterate wanderer, roaming over 
the country far and wide. George j Romanes 

Dunskaith, Ross-shire, July 7 


Comte on the Survival of the Fittest 
Mr. Jevons called attention some time ago to the desirability 
of preparing a list of past thinkers and writers who have held, in 
strength or weakness, the doctrines of Darwin and Spencer. 
"Jr. Darwin has himself named a few of those authors, and Prof. 
Haeckel has extended the number. Recent communications in 
Nature show that the list is as yet incomplete. In reading 
Comte s Cours de Philosophie Positive ” a few years ago, I 
was impressed with the general similarity of certain doctrines 
therein stated with some of Darwin’s theories. Referring re- 

* I" connection with them points compare the euggettive remark, of Mr. 
Darwin, contained in the two concluding paragraph, of h!» article on InKinot 
tMATVll, vol. Vil. p. 41SJ. 


cently to the ASnd lesson of that course (t. in “ Considerations 
gtncrales sur la philosophic biotaxique,” I find that Comte, in 
reviewing the Lamarck-Cuvier controversy, says 
“ Toute la cclcbre argumentation de Lamarck reposait finale 
mem sur la combinaison gent rale de ces deux principes mcon. 
testable, mats jusqu’ici trop mal circonscnts • 1°, l’aptitude 
essentielle d’un organisme quelconque, et surtout d’un or- 
ganismc animal, 4 se modifier conformiiment aux circon- 
stances exterieures oil il est place, et qui solkcitent l'cxer- 
cise predominant de tel organc special, correspondant 4 telle 
faculte devenue plus necessaire , 2, la tendance, non moms ccr- 
taine, a fixer dans les races, par la seule transmission htredi- 
tairc, les modifications d’abord directes et individuelles, de 
manure 4 les augmenter graduellement 4 chaque generation 
nouvelle, si l’action du milieu ambiant persevere identiquement 
On confoit sans peine, cn effet, que, si cette double propriett 
pout ait fitre admise d’une maniere ngoureusemenl mdennie, tous 
its organumes pourraient etre envisages comme ayant ctre, 4 la 
longue, successivement produits les uns par les autrcs, du moms 
en disposant de la nature, de 1’intensite, et de la duree des influ¬ 
ences exterieures avec cette prodigalite illimitec qui en coutant 
aucun effort 4 la naive imagination de Lamatck ” (1st ed. 
“ Cours de Philosophic Positive,” t 111 pp 560 and 561 ) 
.Modification and heredity are here strongly asserted, and the 
conditions of unlimited transformation as strongly sketched In 
continuance of the same argument, Comte, on p. 563, objects to 
Lamarck’s hypothesis, of .which he thought very highly as a 
logical effort — 

“ Ou’il repose, ce me semble, sur une notion profondement 
errnnee de la nature generate de l’organisme vivant Sans doute, 
chaque organisme determine est en relation ndeessaire avec une 
systeme cgalement determine de circonstances exterieures, comme 
jc I’u ctabli dans la quaranticme le<,on Mats il n’en result* 
nullcment que la premiere de ces deux forces co-rclatives ait dil 
Clrc produite par la seconde, pas plus qu’elle n’a du la produire 
il s’agit seulement d’un cquilibre mutuel entre aeux puissances 
helirogeneset independantes. Si l’on conjoit que tous les orga- 
nismes possibles soient successivement places, pendant un temps 
convenable, dans tous les milieux imaginables, la plupart de ces 
organisme* fimront, de toute n&cssite, par disparattre, pour ne 
laisser subsister, que ceux qui pouvaient sntisfaire aux lois cine- 
rales de cet dquilibrc fondementa! e'est ptobabltmenf d’aprls 
une suite <T {Intimations analogues t/ue Vital name btolognjue a 
dil iftabhr pen A pen sin notn planite, ail tiou! la voyons 
fiume, cn eflet, se modifier tans cent d'une maniite semblable 
Or, la notion d’un tel cquilibre genc’ral deviendrait inmtelhgible 
et mime contradictoire, si l’orgamsme etait suppose* modifiable 
41 ’infim sous l’mfluence supreme du milieu ambiant, sans avoir 
aucune impulsion propre et indestructible ” 

The struggle for existence and the survival ot the fittest or 
natural selection ore here acknowledged What is more, the 
fact that the eliminations due to unfitness for the environment or 
medium have produced and is producing biological harmony, is 
pointed out. 1 have not met with any passages outside of the 
writings of the new school, which are more explicit than these, 
though it must not be understood that their author was a trans- 
formatiomsh The preface to the volume In which this occurs is 
dated “Paris, le 24 levner, 1838” In his general tabic ap¬ 
pended to the sixth volume of ms work, Comte says that the 
Leifon from which these extracts are taken was written between 
the 9th and 15th of August, 1836 J D. Bell 

New York 


The Glacial Period 

Can you inform me if anyone has suggested the following 
explanation of the existence of the glacial, period ? And is the 
explanation I am about to offer a possible one ? I put the ques¬ 
tion in all diffidence, for I have not carefully studied the theory 
of heat : you must therefore regard any utterance of mme 011 
the subject as merely “ a random arrow from the brain ’’ Well, 
then, it seems to me that the quantity of heat given out in a 
unit of time from a unit of surface of an intensely heated globe, 
such as tha sua, does not follow the law of radiation of bodies 
moderately heated. What I mean is this -It is quite possible 
that at a time when the sun’* mean temperature was higher then 
it is now, hi# rate of radiation might have been less ; the Quantity 
of heat emitted by him in a unit of time lew than it w now. 
For since his chromosphere roust have been thicker, and his solid 
or fluid nucleus somewhat lew in diameter, I suppose that the 
radiation of the nucleus must have been more retarded by the 
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chromosphere than Is at present the case It is true, that owing to 
the increased pressure at the surface of the nucleus due to a 
thicker chromosphere, the temperature there may have been a 
little higher ; but I do not think that difference would make up 
for the increase m absorption of the chromosphere 

Assuming then that the sun gives out more heat now m a given 
time than he did during the glacial period, and that the earth 
had already so far cooled down that her surface was not sensibly 
more warmed hy internal heat than it is 111 our own epoch, the 
mean temperature of the earth’s climate would have been lower, 
and the sea-level line of perpetual snow nearer the Equator in 
both hemispheres ; and glaciers would have covered vast tracks 
of country which are now denuded of them 
Again, let us go back some millions of years in the world’s 
history, till we arrive at the carboniferous period The sun then 
would probably lie emitting less heat than even during the glacial 
period , but the earth would not have cooled down to such an 
extent, and her internal heat would be sensible at the surface. 
The mean climate of the globe would have probably been 
warmer then than it is now, and the temperature more equally 
distributed, depending not so much on solar as on terrestrial 
radiation. This being supposed, the vegetation of England and 
India in those days must have presented less difference than 
what we find at present. Does the flora of our English and 
Indian coal beds support or upset this conclusion ? Can any of 
your correspondents answer this query, or set me right if I am 
wrong m my hypothesis of solar radiation ? 

Hampstead, July a2 J II. Rohrs 

P S —Is there any good mathematical treatise on heat, Eng¬ 
lish or French, up to the latest information on the subject? 
Can you or any of your correspondents recommend me such a 
treatise ? 


Telescope Tube for Celestial Photography 
I have not yet seen any satisfactory plan suggested of getting 
over the difficulty experienced in celestial photography by the 
expansion and contraction of telescope tuoes, by changes of 
temperature in metal tubes. 

I therefore venture to suggest the following plan, which may 
be so arranged as to keep the object-glass and camera-slide 
exactly the same distance apart, and so keep the true focus when 
once found The arrangement would have to be modified ac¬ 
cording to the metal of which the tube is made, but taking a 
brass one (the most common), with the camera attached to the 
eyepiece slide, the correction will be effected by attaching to the 
mam tube, near the eyepiece, two zinc rods the length of the 
mam tube, upon which they must rest loosely , to the free ends 
of these, near the obiect-glass, attach a rod of non extending 
to the eye tube , let this iron rod be attached to the eye-tube 
when the sensitive-plate is exactly in focus , any change in tern- 
perature will then have no effect on the focus, for the expansion 
and contraction of the three metals will keep the distance from 
object-glass to sensitive-plate constant. All who have worked 
whh a telescope giving sharp definition, will know that this is 
not an unnecessary precaution, as it may seem to some 
Sydney Observatory, June 14 II c. Russell 


Colour of the Emerald, etc 

I HAVE to beg "A. II ” to refer again to Naturi (July 24) 
p 254. col- t, line 23, where he will find it stated that “ the 
emeralds employed were canutillos from Santa Fe de BoeotA. 
Their specific gravity was 2 69 ” It is evident, therefore, that 
they could only be the green silicate of alumina and glucina. 

The green sapphire, known also as the “ oriental emerald,” is 
the rarest of all gems, and Mr. Harry Emanuel, m his work, 
“Diamonds and Precious Stones,” speaking of it says “ In the 
whole course 0/ my experience 1 have only met with one speci¬ 
men.” Its specific gravity would at once distinguish it from the 
true emerald. 

The Beryl A. was colourless, opaque, and had a specific 
gravity of 2 65. Griville Williams 


INSTINCT, PERCEPTION, AND REASONING 
POWER OF ANIMALS 
'T'HE correctness of the following facts, bearing on the 
* above question, 1 can warrant .— 

A beautiful greyhound bitch in my possession 


puppies, and I gave one of them, about a 
month old, to a friend of mine who was also living in 
Montpellier at that time. Some few days subsequently, 
on going to call at my friend’s house, 1 took the grey¬ 
hound with me. She appeared delighted at finding her 
puppy again, and expressed her strong feeling by lavish¬ 
ing on it, tn her own way, the most tender marks of affec¬ 
tion. After a few days I paid a second visit to my friend 
(unaccompanied by the greyhound), when he informed 
me that, in consequence of the earnest request of one of 
his friends, he had been induced to give him the puppy, 
which had thus been removed to a considerable distance. 
I returned home, and on my arrival was struck with the 
peculiar manner in which the animal met me. There was 
nothing of her usual expression of delight—no barking, 
no jumping to and fro—but she met me with a serious and 
thoughtful look, and began slowly to smell my clothes m 
different places, with the most earnest perseverance. 
Nor was she content with a mere cursory effort to dis¬ 
cover the particular object, whatever it was, which, no 
doubt, she had in view j but she continued the same 
course of proceeding for at least a quarter of an hour, in 
fact, till I found it quite necessary to bring it to a 
close. 

From the above statement of the conduct of the animal, 
the impression on my own mind was that I must have 
earned away from my friend’s house some subtle effluvia, 
which tended to bring back to the mother the recollection 
of her puppy. And this caused me some additional sur¬ 
prise, inasmuch as greyhounds arc possessed of great 
keenness of sight, but are generally considered as rather 
deficient in their power of smelling The conclusion is 
still more remarkable During the space of about two 
years I usually paid my friend a visit twice a week, and 
on every occasion, on my return home, the greyhound 
would invariably go through the same ceremony. At 
length the proceeding became altogether so striking that 
it was quite unnecessary foi my wife and family (perhaps 
from a little innocent curiosity) to ask, “ Where have you 
been ? ” They could save themselves the trouble of a 


My cousins were residing in a small village about thirty 
kilom from Montpellier, and on one occasion, when I 
was going to spend some days with them, 1 took, for the 
first time, my greyhound with me. It so happened that 
not far off there was a hound bitch that belonged to one 
of my cousins’ neighbours, and between these two animals 
(from the beginning of my short stay) there arose the 
deepest hatred and animosity, and conflicts of the most 
ferocious kind were matters of daily, almost hourly, oc¬ 
currence. Time altogether failed in producing any better 
feeling between them, and to the end of my visit each was 
ever ready and anxious to try their strength whenever the 
opportunity offered. In the course of the following year 
I paid a second visit to the same place, accompanied by 
my greyhound, and about three-quarters of an hour before 
I reached the village the animal, as if struck with a sudden 
idea, rushed forward at her full speed, and all attempts to 
call her back proved quite ineffectual. On reaching the 
village I found that a terrible encounter had already t aken 
place between the two heroines, who were on the point of 
renewing the attack after a temporary cessation of hos¬ 
tilities. 

The following anecdote relating to the same greyhound 
jems to prove that these animals may sometimes exhibit 
a higher standard of reasoning power than according to 
general opinion they possess. ® 

I was passing some days in the country with my aunt, 
who had a middle-sized spaniel bitch, of a somewhat sul¬ 
len and treacherous temper This spaniel observed, with 
an evident feeling of jealousy, that my greyhound was 
making herself quite at home in my aunrs kitchen, and 
whenever she had a favourable opportunity, without 
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exposing herself to too much danger, she never failed to 
give an angry bite to her unsuspecting rival, and imme¬ 
diately to rush for sheltei under a kneading-trough, from 
which position my greyhound w is unable to dislodge her 
After a short time the spaniel had puppies, and she was 
placed with two of them in a corn-loft, over the kitchen, 
from which there was a door which led to it by a flight of 
stairs ; the door was usually kept closed in consequence 
of the known animosity between the two rivals. For some 
days the new mother, entirely occupied with the care of 
her little ones, did not descend to the kitchen, and my 
greyhound occasionally showed a strong desire to go up 
to the loft and see what was going on there When the 
uppies were about seven or eight days old, their mother 
egan to re-appear in the kitchen, and to observe to¬ 
wards the greyhound the same line of conduct, with the 
exception only of an appearance of increased hatred. At 
length, on one occasion, when the spanul was eating 
her dinner, and the coin-loft door happened to be partly 
open, my greyhound, taking advantage of the opportunity, 
sprang up the stairs of the loft I observed the cir¬ 
cumstance, and on calling her down she immediately 
obeyed, and made her appearance before me with a look of 
perfect satisfaction About an hour aftei wards my aunt’s 
husband, on going to the loft, found both the puppies 
dead, without the least mark of external violence, and he 
was at a loss to imagine what could have caused their 
death For myself I had an impicssion on my own mind 
as to thp cause of death, but I did not consider it neces¬ 
sary at the time to mention it to others. I opened 
the bodies of the puppies, and found my opinion 
confirmed The skm was externally sound through its 
elasticity, but the fangs of the greyhound had done their 
work, and the liver had been bruised into a kind of mar¬ 
malade—exactly in the same manner as the greyhound 
usually crushes the liver of the hare or the rabbit, which, 
literally speaking, are no sooner sewed than dead 

In Novembei last, when I was staying with my cousin, 
I was much interested in observing the proceedings of 
various kinds of poultry in a field almost contiguous to the 
house. Theie were six or seven young guinea fowls, 
ducks, hens, &c, and also a pair of old guinea fowls, 
which kept always by themselves, and continued running 
to and fro with that pei petual restlessness which is natural 
to them In the midst, however, of their wildest pio- 
ceedings they always appeared to keep an eye on the 
young guinea fowls, and whenever any of the other poul¬ 
try happened to appi oach the spot where they were, the 
old guinea fowls invariably ran with all speed and drove 
them away. Two large hens alone seemed to be exempt 
from this rough treatment, and to have full permission to 
come near the young guinea fowls or not, just as they 
liked. One of the hens, in particular, seemed to enjoy 
some special privileges, and in case of any appaicnt 
danger, there was some immediate proof of care and pio- 
tection on the part of the old guinea fowls 
The above circumstances excited my curiosity, and I 
obtained the following explanation — 

One of these hens had hatched some guinea fowls’ 
eggs, but after three days had neglected to perform tht 
new functions incumbent on her, and had left the young 
brood'to themselves. Fortunately, the other hen, which 
had previously exhibited the well-known symptoms of the 
fever of incubation, adopted the deserted young ones, and 
had nursed them with the greatest affection till they were 
able to take care of themselves. The old guinea fowls, 
it appears, had observed all these circumstances, and had 
retained a grateful recollection of them. 

Under the roof of a small tower at my father’s house 
in the country, a large number of sparrows (consulting 
their own convenience, rather than that of others), had es¬ 
tablished their nests; but in consequence of the extensive 
injury caused to the corn-fields by their depredations at 
harvest-time, my father, with a view to lessen their num¬ 


ber, gave direction that all the nests should be removed, 
and thus, by this wholesale order of destruction, about 80 
nests with 366 eggs suddenly disappeared Their fondest 
hopes being thus blighted, and the expected fruit of all their 
labour nipped, as it were, in the bud, the sparrows be' 00k 
themselves to noisy meetings, and, in their own way, to 
expressions of anger and resentment This proceeding 
continued for at least a week, after which they dispersed, 
and went in search of some other less dangerous shelter 
for their future progeny In the following year some 
sparrows, which had built their nests under other build¬ 
ings of our country house, and which had been left un¬ 
molested, returned to them; but from that time to the 
present day (forty-eight years) I can safely affiun that no 
sparrow has ever rebuilt her nest under the roof of the 
tower. The singular facts of the case are these the 
sparrows decidedly object and decline to build any moi e 
nests under the roof of the tower, but they are quite 
willing to avail themselves of the shelter of the position 
during the severe nights of the winter season. 

Montpellier Dr Paladii.he 


THE GROWTH OF SALMON 
C INCH the time of Magna Charta it has been an object, 
directly or indirectly, on the part of the Legislature, 
to protect the supplies of salmon with which our 
rivers used to be so abundantly stocked but notwith¬ 
standing the laws which have at various times been 
enacted, this fish gradually became scarcer till, in 186 r, 
all the old laws were lepealed, and fresh and more 
stringent regulations made for protecting and increasing 
our salmon supplies. In addition to the fostenng caie 
which is bestowed, under the Salmon Fishery Acts of 
1861 and 1865, on the fish in the rivers, means have been 
adopted to artificially rear salmon, so as to increase 
their numbers more rapidly than could be done in 
the ordinary course of nature Mr Frank Buckland has 
been the pioneer of this system of artificial bleeding of 
salmon and trout, and the experiments and operations 
which have been carried on during the last few years 
have thrown great light on the hitherto unknown habits 
of this “ king of fish ” 

Anyone who looks into the fishmongers’shops just now 
can sec what a clean, ficsli-run salmon, ready for cooking, 
is like—a sdvery, plump creature, whose “lines’’ are 
made for speed in water, and whose graceful curves give 
the conipletest idea of v igour and strength m stemming a 
rapid current of water. 

But very few people, probably, know what sort of an 
appearance this beautiful fish presents in its infancy 
Hidden away during that period in the upper waters of 
our salmon rivers, and ultimately in the depths of the 
sea, it is lost to sight till it grows large enough to be 
taken by the salmon nets , and until lately very little was 
known of its natural history, or of its habits, though the 
experience of the last few years has revealed many in¬ 
teresting facts concerning the development of this lish, 
through the egg, fry, smolt, and grilse stages, till it be¬ 
comes a full-grown salmon 

Fig. t represents the egg—natural size—of a salmon 
just laid Each female salmon carries, on an average, 
800 to 900 of such eggs to every pound of her weight. 
They arc generally of a pinky opal colour, elastic to the 
touch, coveied with a soft horny membrane, with a 
minute opening through which a particle of the spawn— 
the ?oft roe—of the male fish enters, and the egg is fer¬ 
tilised. From this moment the young fish gradually de¬ 
velops, under the influence of the cold running water. 
At the end of about 3? days—more or less according to 
the temperature, which should be about 40°—two little 
black specks can be seen, as at Fig. 3, which are the eyes 
of the embryo fish ; the vertebrae may be discerned 
in the form of a faint red line, and a small red globule 
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which short y afterwards appears, represents the vital 
organs of ths embryo fish. 

At the end of about 80 to 100 days from the deposition 
of the egg the fish has so increased in size that it bursts 
the “ shell” and makes its debut in the form represented 
at Fig. 3. The sac or umbilical vesicle attached to the 
under part of the fish contains a secretion resembling 
albumen, which affords nourishment to the infant fish for 
the first six weeks or so of its existence By that time it 
is quite absorbed, and for the first time we sec a perfect 



Fig i Fig a 

Fig I —New-'a i Salmon t Kg Fig a -rgg niter about is <U)» 

fish, Fig 4, with its fins, gills, and scales, which have 
hitherto been piesent, but imperceptible except under the 
microscope, fully forms d and now the young salmon 
begins to feed Ilisgiowth is not very lapid for some 
months, the lines a b c representing the average length 
of a salmon at 2, 3, and 4 months old At 2 years old 
the fish is about 9 to 12 inches long. 

As soon as they aie large enough and strong enough, 
the “ smolts," as they are now called, descend to the sea ; 
here they are lost sight of until they return up the river as 
“ grilse ” The actual duration of their stay in the sea is 
not yet known, from one to three years being variously 
estimated as the probable length of time The object of 
this migration to the sea is to find the food which is 
necessary for the secretion of the fat of the fish, who lives 
on the Jnfttsotta, smaller fish and ci ustaccans, and the 
spawn of sca-fish which abound m our seas The 
length of then stay in salt-water is regulated, no doubt, 
by various circumstances, and is not the same meveiy 
case. When the salmon has laid up a sufficient supply 
of fat in its body and on its pylonc appendages, which 
arc a wonderful provision of Nature for the secretion of 
an amount of fat sufficient to supply it during its sojourn 
in fresh waters, it ascends the river, its roc or spawn 
developing as it ascends , till, about Christmas-time, or 
sometimes earlier, it reaches the shallow hcadstreams of 
the river, in the gravelly beds of which it deposits its 
egg?, returning immediately afterwards to the sea, no 
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lorger in the bright, plump, muscular condition m which 
it ascended, but a lean, lank, ugly, wounded beast, which 
one would hardly recognise as Salmo salat. Fig. 5 
represents ths head of a ,r kelt,” as those salmon are called 
which have 'newly spawned. The curved projection, or 
hook, on the lower jaw, is a cartilaginous membrane, the use 
of which nobody knows. The fish is in a very weakly con¬ 
dition, as his fat is gone, and he perhaps assumes this 
appearance to frighten other animals, which might 
otherwise be tempted to attack him. The drawing 
is taken from the photograph of a salmon, weighing 
2olb. t which was found dead on the banks of one of our 
Welsh rivers. 


This fish, had it survived, would have returned to sea, 
recovered its fat, and presently come back worth zl or 
3/., whereas, by dying in this condition, it was worth 
nothing. It had, however, done its duty by depositing 
perhaps 16,000 eggs Only a very small percentage, 
however, of the eggs laid ever become adult fish. Floods 
wash them out of their gravel nests ; ducks, and other 
birds, eat them, beetles and various insects attack 
them , they are smothered with mud, or left high and 
dry on the shore; the young fish are poisoned by pollu- 
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tions, or diverted into mill lcats and canals, and so lost; 
trout eat them wholesale; in fact the whole of their 
earliest existence is a very living death, and it is a wonder, 
with all the ordeals they have to pass through, that we 
have any salmon left To kill them legitimately for food for 
ourselves is bad enough, and we ought to do all we can 
to protect them when young 

In the artificial system of breeding salmon the adult 
fish are caught just as they are on the spawning beds, and 
the eggs taken from them , the ova and milt arc properly 
mixed togethei, and the eggs placed in troughs of water 
so arranged as to imitate as closely as possible the natuial 
conditions necessary for the development and growth of 
the fish. Properly managed, 90 per cent, of the eggs will 
hatch out the young fish arc turned into the river when 
they are about a year old , if they can be kept two years 
in tanks large enough, with plenty of running water, so 



Fig 5 — Head of a Kelt 


much the better for the prospect of their reaching the 
sea in safety. 

When we can make up our minds to keep all our pollu¬ 
tions out of our rivers, and build “ salmon ladders" over 
all the weirs, so as to give the fish a fair field, and enable 
them to run up stream unimpeded, then, and then only, 
shall we see salmon as plentiful throughout the country 
as it is said to have been in the North a century ago, 
when apprentices are reputed to have stipulated in their 
indentures that they should be fed on salmon not more 
than three days a week. Without this all our efforts to 
stock our barren rivers with artificially bred fry will prove 
comparatively unavailing. C. E. Fryer 
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THE GLACIAL DRIFTS OF NORTH LONDON 

r pHE landscape memorials of the great glacial period 
x in Britain have hitherto been chiefly looked for by 
the tourist in the northern and mountainous districts of 
our island. The vast and wide-spreading products of the 
same epoch which lie in the lower and moie southerly 
districts of England, as far as the Valley of the Thames, 
have had to wait longer for their due recognition. In the 
interval, the Londoner addicted to geologising has been 
fam to go to Snowdonia, Borrodaile, and the Highlands 
of Scotland—to the region of perched blocks and ter¬ 
minal moraines—for memorials of the Ice Age within 
our own coasts. Nor is it to be wondered at that the 


districts in which glacial action on a grand and cosmical 
scale was first detected m Britain, and which still afford 
the more obvious monuments of the glacial period, 
should so long have monopolised attention But the time 
seems now to have come for the drifts of the southern 
regions to take their proper place in the gallery of glacial 
phenomena. 

So recently have these drifts changed their character 
in the eyes of geologists that it may be worth while to 
summarise their history, and indicate the conclusions 
which have now been arrived at with regard to them as 
well as one 01 two important moot points which will per¬ 
haps remain doubtful for some time to come 

It seems only yesterday that the glacial drifts of the 
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lower and southern districts of England were looked upon 
as a mere congeries of rubbish heaps and “diluvium”— 
chaotic and unintelligible relics of some mysterious and 
partly hypothetical period. Now, however, these deposits 
are no longer slighted by geologists. In the hands of one 
or two earnest workers—notably Mr. Searles V. Wood, 
jun.—the glacial clays, and sands, and gravels of England 
are rising into the dignity of a system. The North Lon¬ 
don glacial drifts may be taken as typical in most respects 
of the great and wide-spreading deposits which are found 
‘““Jf ?*; , nd .counties most remote from the homes of the 
old British glaciers. 

The Finchley and MusweU Hill drift lying on the north. 


ern heights of London overlooking the Thames Valley 
occupies a position of great geological interest and signi¬ 
ficance. Muswell Hill figures m the very early annals of 
the beds which are known to be of glacial origin, In 
the year 1835, Mr. N. T. Wetherell, of Highgate, 
made the discovery which has given such repute to 
the spot. In Coldfall Wood, just beneath the vegetable 
soil, M r. Wetherell found one of those strange medleys 
which geologists were then wont to dismiss as “diluvium.” 
Here, as far south as the Thames Valley, were water- 
worn fragments of granite, mountain limestone, coal, red 
chalk—indeed rock-specimens from all the northern 
formations, with a similarly heterogeneous coUection of 
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fossil remains. Agassiz had not as yet broached the great 
conception of the glacial period; the diluvium reigned 
supreme. Year by year more extensive patches of 
fossiltferous clays and gravels were found adjacent 
to Muswell Hill From Finchley and Whetstone an 
abundance of fossils proper to the chalk and oolite 
formations was obtained, and whole hampers of belem- 
nites were sent ofl to Prof Phillips at Oxford for the 
purpose of his monograph on that genus But the drift 
itself remained an isolated phenomenon 11 was left to men 
of the youngei gem ration to attack a problem as worthy 
of solution as the problems of Cambria and Siluna. 

During the last five or six years, the Finchley and 
Muswell Hill drift lus excited fresh attention The 
Great Northern Branch Railway fiom East End to 
Finchley has exposed some tine sections, and a body of 
earnest field-geologists—the Geologists’ Association—has 
been at hand to take ad\ antage of the opportunities thus 
afforded. In the same period Mr Wood has published 
his “ Sequence of the Glacial Beds,’’ and the Geological 
Survey a map of the superficial deposits of the district. 

Lying on the hills and plateaux, the North London 
drifts have a scenic interest They fonn noticeable 
features in the Middlesex landscapes, as may be seen in 
the accompanying geological map of the district (Fig 1) 
The valleys and streams mound the plateaux delineate 
in an instructive manner the extent of the ghcial beds, 
whilst they suggest the action of those meteorological 
forces which have 1 educed these beds to then present 
limits since tlicir elevation above the sea. 


But unlike the moraines of Snowdonia and other 
mountain districts, these much older lower ground 
accumulations arc not, in the view of most English 
glaciahsts, the immediate deposits of land ice. Contrary 
to the beliefs of the Scotch geologists, who would regard 
them as the equivalents of the Till, they are referred to 
the era of the great submergence of England beneath the 
glacial sea They arc the transported material of the 
submarine terminal moraine. As the ice-foot retired 
before the submerging sea, it left behind it the dibrts of 
the rocks it had degraded to be transpoited by bergs and 
rafts over the Middlesex of the future. 

The glattal deposits at Finchlty station, although they 
conform to the general character of such beds in the 
south-wv stern counties, have certain features which may 
prove to be more developed hoi c than elsewhere, and may, 
at some futu.c time, help to connect these deposits with 
then motc local sources of supply The prepondetance 
of the characteiistic Oxfotd clay fossil Oiyf/ea dilatata is 
remarkable, and whilst the chalk and the Oxford clay arc 
the most latgely reptesented, the formations of which the 
fewest traces arc found are the gault and the London 
clay Foreign blocks, transport! <1 by ice, are geneially 
absent fiom the district Blocks of Sarscn sandstone are 
not uncommon, but it is worthy of notice that they are 
only found in the drift 

The vast souues of supply for the flint pebbles which 
abound in the glacial gravels of the district arc still repre¬ 
sented m the small and lot il lcmaindeis which cap the 
high gtound at Tottciidge, and arc found at Barnet, 



where these second-hand accumulations of the Lower or 
Middle Ilagshot, disturbed or redeposited, are iree from ' 
tbe quartzites of the glaual gravels, and exhibit an un- 
mixed Eocene lineage 

After yeais of untold labour, which offer a noble 
example of private entei prise in the cause of geology, Mr. 
Searles V Wood, jun , has established the succession of 
the glac al beds of the east of England and the central 
counties, which is here given in abstract - 

Post-glacial Beds 

1 Upper Glaciat. •—1. The purple boulder clay of 
Yorkshire without chalk 2 The purple boulder clay 
with chalk 3 The Cicat Chatty Bouldtr Clay 0/ the 
South 0/England [e t? at Finchley and Muswell IIill). 

II. Middle Glaual,— I he MtddU Glaual Sands and 
Pebbly Gravels of the South-East of England and the 
Central Counties ( e.g ., the Finchley and Muswell Hill 
sands and pebbly gravels). 

III. Lower Glacial.— The Contorted Drift of Nor¬ 
folk, the Cromer Till, and the Pebbly Sands of Norfolk 
and Suffolk (Upper Crag). 

A few words further in explication of this sequence will 
show how wide an area of England is concerned in the 
deposits with which the Finchley drifts are thus corre¬ 
lated. 

The deposit to which the Finchley chalk boulder clay 
belongs stretches in an intermittent way from the lower 


Thames Valley to Central Lincolnshire, and from the 
Eastern Counties of Norfolk and Suffolk to Last Stafford¬ 
shire. The Finchley sands and giavels extend (mostly 
covered by the boulder clay) over nearly all the three 
large counties of Norfolk, Suffolk, and Essex, and are 
present in Herts, Bucks, and I eicester. So there is no 
insignificant number of geologists, away from the region 
of the old glaciers, who may study in their own locality 
the memorials of the great glacial period in England. 

Inasmuch as the maps which Nature has laid down 
in the ground beneath us are historical as well as physical, 
this sequence introduces us to a series of consecutive 
events in the earlier history of the great Glacial Period. 
In the lower glacial the age of Ice begins. In the next 
deposit we notice a pause in the Arctic conditions which 
had prevailed The foimation of that characteristically 
glacial deposit, the boulder clay, was arrested, and the 
sands and gravels (middle glacial), of milder waters, took 
its place. Then the Arctic conditions returned, and 
brought in the chalky boulder clay. At length the higher 
rocks were brought within the reach of the sea, until the 
Yorkshire Wolds were submerged, and eventually the 
Westmoreland fells yielded their dibrts to be spread over 
the sea-bottom (Fig 2) That the glacial period should 
have left its memorials so far south in our island as the 
valley of the Thames, was a matter of incredulity among 
many geologists, even so recently as ten years since, when 
S^Charlcis Lyell had compelled attention to the Mus¬ 
well Hill drift in the “ Antiquity of Man.” That the 
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drift of the glacial period did not once extend over 
the counties south of the Thames has yet to be demon¬ 
strated, and those geologists who hold that we have 
already discovered the original southern limits of the 
glacial clays and gravels in England, have yet to explain 
the condition of these deposits of the north brow of the 
Thames Valley, where they are as pelagic in character as 
they are a hundred miles farther north. 

The dwellers in the south of England havethus been com¬ 
pensated for their distance from the bolder region of the old 
British glaciers, of perched blocks, and terminal moraines. 
The glacial period has now been brought home, as it 
were, to their own doors By the classification of the 
glacial beds which we now possess, patches of clay and 
gravel which seemed to have a sporadic and insignificant 
character are seen to belong to a great and historical 
series. In the presence of such “ diluvium ” as that of 
Muswell Hill, with its astonishing medley of organic 
remains, it needs no longer to be asked,— 

“ What stas receding from what former world 
Consigned these tribes to stony sepulchres ?” 

We know now that it was an icy sea. 

Henry Walker 


BLIGHT NOT AN ACQUISITION 

A FEW weeks ago, when at Ravenscroft (the residence 
of Lord Amberley), I shut up five unfledged 
swallows in a small box not much larger than the nest 
from which they were taken. The little box, which had a 
wire front, was hung on the wall near the nest, and the 
young swallows were fed by their parents through the 
wires. In this confinement, where they could not even 
extend their wings, they were kept until after they were fully 
fledged. I was not at Ravenscroft when the birds were libe¬ 
rated, but the following observations were made by Lord 
and Lady Amberley, who have kindly communicated them 
to me. On going to set the prisoners free, one was found 
dead—they were all alive on the previous day. The re¬ 
maining four were allowed to escape one at a time Two 
of these were perceptibly wavering and unsteady in their 
flight One of them after a flight of about 90 yards dis¬ 
appeared among some trees ; the other, which flew more 
steadily, made a sweeping circuit in the air after the 
manner of its kind, ana alighted, or attempted to alight, 
on a branchless stump of a beech , at least it was no more 
seen. I give the unabridged account of No. 3 and of 
No, 4 as it stands in the notes made at the time by Lady 
Amberley. “No. 3 (which was seen on the wing for about 
half-a-mmute), flew near the ground first round Welling- 
tonia, over to the other side of kitchen garden,* past bee- 
house, back to the lawn, round again, and into a beech 
tree. No 4 flew well near the ground, over a hedge 
twelve feet high to the kitchen garden, through an open¬ 
ing into the beeches, and was last seen dose to the 
ground.” The following remarks were added subse¬ 
quently “ The swallows never flew against anything, nor 
was there m their avoiding objects any appreciable dif¬ 
ference between them and old birds No. 3 swept round 
the Wellingtonia, and No. 4 rose over the hedge just as 
we see the old swallows doing every hour of the day" 
It remains to add that each of these birds was weighted 
with a small collar of coloured cloth, put on for the pur¬ 
pose of marking them; and that an old swallow on being 
■et free encumbered by a similar adornment, exhibited 
the same unsteadiness in its flight. 

There is little need to make any remark on the above 
facts. In proving the flight of birds, and their power of 
guiding their course through the air in accordance with 
their sensations of sight, not to be an acquisition, they 
support the general doctrine that all of what may be 
called the professional knowledge and skill of the various 
species of animals come to them by intuition, and not 


as the results of their individual experiences. With 
wings there comes to the bird the power to use them. 
Why, then, should we believe that because the human 
infant is born without teeth, it should, when they do make 
their appearance, have to discover their use ? The 
swallow, the first time it is in the air takes care, or rather 
does not need to take care, not to dash its brains out 
against a stone wall Why, then, should wc believe man 
to have no instinctive faculty of interpreting his visual 
sensations? Douglas A. Spalding 


BRITISH ARCHAEOLOGICAL INSTITUTE 

'T'HE annual meeting of this Institute commenced at 
Exeter on Tuesday, July 29, the President for the 
year being the arl of Devon. Many valuable papers 
were read, and many interesting excursions made in the 
neighbourhood ; the reception by the Mayor, the local 
authorities, and the inhabitants generally, has been most 
enthusiastic. The Congress was brought to a close on 
Tuesday last, and is declared to have been the most 
successful meeting of the kind ever held. Of the many 
\aluable papers read we give the following by Dr. 
E A. Freeman, on “The Place of Exeter in English 
History.” 

He remarked that it sometimes came into the 
mind of an English traveller in other lands that the 
cities of his own country must seem of small account 
m the eyes of a traveller from the land which he 
visited. He spoke of course as an antiquary and not 
of modern prosperity and splendour. As a rule an 
English town did not make the same impression as an 
artistic and antiquarian object as did towns of Italy, 
Germany, Burgundy, France, or Aquitaine But whilst 
we had lew cities as rich at once in history and art as 
many of those on the Continent, yet we need not grieve ; 
for whatever was taken from particular districts was 
added to the general history of our country. Why was the 
history of Nuremburg greater than that of Exeter? 
Simply because the history of England was greater than 
that of Germany, The domestic history of an English 
town winch had always been content to be a municipality, 
and had never aspired to be a soveieign commonwealth, 
seemed tame beside the stimng annals of the free cities 
of Italy and Germany. But lor that especial reason it had 
a value of its own, it had not struggled for the greatness 
of its own, but it had done its work as part of a greater 
whole—it had played its part in building up a nation. 
And the comparison beween the lowly English munici¬ 
pality and the proud Italian or German commonwealth 
had also an interest of another kind. The difference 
between the two was simply the difference implied m the 
absence of political independence m the one case and its 
presence in the other. The difference was purely external 
—the internal constitution—history and revolutions—often 
presenting the most striking analogies In both might 
often be seen the change from democracy to oligarchy, and 
from oligarchy to democracy. In both they might see 
men who, in old Greece, would have taken their places as 
demagogues, perhaps tyrants. Exeter had something to 
tell of Earl and Countess of Devon j Bristol of its half- 
citizens, half tyrants, the Lords of Berkeley. In the free 
cities of the Continent we saw what English cities might 
have been if the royal power in England had been no 
stronger than that of the Emperors, and if England had 
therefore split up into separate states like Germany, Italy, 
and Gaul. In England the constant tendency had been 
to unity and to make every local power subordinate to 
that of the king, and it was this that had made the 
difference between a municipality like Exeter and a 
commonwealth like Florence In Exeter reflections of 
this kind had a special fitness. No city in England had 
a history which came so near to that of the great conb- 
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nental cities j none could boast of a longer unbroken until a hundred and forty years later, the city was 
existence nor was so direct a link between the earliest and encircled by a wall of square stones and strengthened by 
the latest days of the history of our island. None had in towers, marking a fourth stage m the history of English 
all ages more steadily kept the character of a local fortification. If anyone asked him where the wall of 
capital, the undisputed head and centre of a great Ethelstan was now he could only say that a later visitor 
district. And none had come so near to being some- to Exeter took care that there should not be much of it 
thin g more than a local capital, none had liaa so fair left for them to see. Still there were some small frag- 
a chance as Exeter of once becoming an independent ments, but suppose not a stone was left, yet as he under¬ 
commonwealth, the head of a confederation of smaller stood evidence, the fact that a thing was recorded to have 
boroughs, perhaps the mistress of dependent towns and been destroyed was one of the best proofs that it once 
subject districts. It was not then with mere words of existed. The distinguishing point in this stage of the 
form that he might congratulate the Institute on finding history of Exeter was this, that it alone of the great cities 
themselves at last within the walls of the great city of of Britain did not fall into the hands of the English 
Western England. They had been to many other places, to invaders till after the horrors of conquest had been 
York, Lincoln, and Chester, and if Exeter must yield to softened by the influence of Christianity. When Caer 
these in the wealth of actually surviving monuments, it Wise became an English possession there was no fear 
assuredly did not yield to any of them in the histone that any West Saxon prince should deal with it as Ethel- 
interest of its long annals. It had, m truth, peculiar frith had dealt by Deva When Isca was taken the West 
interest of its own in which it stood alone amongst the Saxons had ceased to be destroyers, and deemed it 
cities of England ; she was among cities what Glastonbury enough to be conquerors. Thus it was that Exeter stood 
was among churches, it was one of the few ties which alone as the one great English city which had lived an 
directly bound the Englishman to the Roman and the unbroken life from pre-English and even from pre-Roman 
Briton. It was the great trophy of that stage of English days. 

conquest when our forefathers, weaned from the fierce Whatever was the exact date when it became 
creed of Woden and Thunder, deemed it enough to an English possession, it was with the driving out of 
conquer and no longer sought to destroy. the Welsh inhabitants under Ethelstan that it became 

Exeter, Isca, Caer Wise was a city of the same class as purely English As such it filled during the whole 
Bourges and Chartres. Here was what was found commonly of the tenth and eleventh centuries a prominent place 
in Gaul but rarely in Britain—the Celtic hill-fort which had among the cities of England and a place altogether 
grown into the Roman city, which had lived on through without a rival among the cities of its own part of 
Teutonic conquest, and which still, after all changes, kept the country. Later in the century the fortress by the 
its place as the undoubted head of its own district. In Exewas the chief bulwark of Western England during the 
Wessex such a history was unique ; in all Southern renewed Danish invasions of the reign of Ethelrcd. It was 
England London was the only—and that but an impeifect a spirit-stirring tale to read how the second millennium 
—parallel The name carried on the same lesson which was of the Christian era was uslieied in by the record which 
taught by the site Caer Wise had never lost its name, told how the heathen host sailed up the Exo and strove to 
It had been LatimsedintoIsca,TeutomsedintoExancestcr, break down the wall which guarded the city, how the 
and cut short into modern Exeter, but thiough all con- burghers bore up against every onslaught, and how they 
quests, through all changes of language, it had proclaimed withstood the invaders Exeter was saved, but the 
itself as the city b> the Exe. In this respect the con- unready King had no help or reward for the men who 
tinuity of its being had been more perfect than that of saved it, and the local force of Devon and Somerset had to 
most of the cities of Northern Gaul. The name and the strive how they could against the full might of the invader, 
site of Exeter at once distinguished it from most of the and the devastation of the land around followed at once 
ordinary classes of English towns . . upon the successful defence of the city in the next 

The firstquestionwhich now suggests it self was one which year Exeter became part of the “Morning gift” of the 
he could not answer—when did the city first become a West Norman Lady, and Hugh, “The French Churl,” as our 
Saxon possession ? When did the British Caer-Wisca, chroniclers call lum, was sent by his foreign mistress to 
the Roman Isca, pass into the English Exancaster ? Of command in an English city, and through his cowardice 
that he could find no date—no trustworthy mention. The or treason Sweyn was able to break down and spoil the 
first distinct and undoubted mention of the city he could city. It was not clear whether all the walls were broken 
find was in the days of Alfred, where it figured as an down then, but it was quite certain that sixty years after- 
English fortress of great importance, more than once wards, Exeter was strongly fortified according to the 
taken and retaken by the great king and his Danish best military art. 

enemies. He was as little able to fix the date of the After the city’s capture by Sweyn nothing more 
English conquest of Isca as he was to fix that of its was heard of it during the Danish wars, and the 
original foundation by the Britons John Shillingford only further knowledge of it between the Danish and 
said that Exeter was a walled city before the incarnation Norman invasions consisted of the foundation of the 
of Chnst, and though it was not likely to have been a bishopnc, and this was accompanied by several circum- 
walled city in any sense that would satisfy either a modem stances which marked it as an event belonging to an age 
or Roman engineer, yet it was likely enough to have been of transition. It was among the last instances of one set 
already a fortified port before Ctesar landed m Britain, of tendencies, among the earliest instances of another. 
At all events the first definite mention of it was in the The reign of Edward the Confessor was the last time 
time of the wars of Alfred. But though it was English (excepting the reign of Edward the Sixth) when two 
by allegiance, it was not until two centuries later that it English bishoprics were joined together without a new one 
became wholly English in blood and speech In Athel- being formed to keep up the number. It had happened 
stan's day the city was still partly Welsh, partly English, more than once m earlier times ; it happened twice under 
each forming a city within a city. To this state of things Edward when the bishoprics of Devonshire and Corn- 
Athelstan deemed it right to put a stop and to put the wall were united, and those of Dorset and Wiltshire, 
supremacy m the chief city of the western peninsula But this also was the first instance of a movement 
beyond a doubt. Exeter was a port which needed to be for bringing into England the continental rule that the 
strongly fortified, and to be m the hands of none but bishopric should be placed in the greatest city of the 
what were thoroughly trustworthy. The British mhabi- diocese. 

tints were driven out, and to the confusion of those who The great ecclesiastical change of the eleventh cen- 
say Englishmen could not put stones and mortar together tury had carried him on beyond the great time which 
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stood out above all others in the history of Exeter, when 
they might say that for eighteen days Exeter was England 
The tale of the great siege he had told elsewhere in full 
detail, and he would not tell it again now, but the story of 
the resistance of the westei n lands and their capital to the 
full power of the Conqueror, was one that never ought to 
pass away from the memories of Englishmen. The bravery 
of the inhabitants formed a tale which, even in that stirring 
time, spoke more than any other—save the tale of the 
great battle itself—to the hearts of all who loved to bear 
in mind how long and hard a work it was to make England 
yield to her foreign master But whilst our hearts beat 
with those of the defenders of Exeter, yet we saw none the 
less now that it was for the good of England that Exetei 
fell. A ouestion was here decided, greater than that 
whether Harold, Edgar, or William should reign—the 
question whether England should be one When Exeter 
stood forward for one moment to claim the rank of a free, 
imperial city, and her rulers expressed themselves willing 
to receive William as an external lord, but refused to admit 
him within her walls as her immediate sovereign, they saw 
that the tendency was at work in England by which the 
kingdom of the continent was split up into loose collections 
of independent cities and principalities, and the path was 
opening by which Exeter might have come to be another 
Lubeck, the head of a Damonian house, another Bern, 
the mistress of the subject lands of the Western Penin¬ 
sula. Such a dream might sound wild in our ears, 
and we might be sure that no such ideas were present 
in any such definite shape to the minds of the defenders 
of Exeter. But any such designs were probably just 
as little known to the minds of those who in any German 
or Italian city took the first steps m the course by which 
froth a municipality, or less, the city grew into a sovereign 
commonwealth Historically, the separate defence of 
Exeter was simply an instance of the way in which, aftei 
Harold was gone, England was conquered bit by bit 
York never dreamed of helping Exeter, and Exeter, if it 
had the wish, had not the power to help York But 
it was none the less true when we saw a confederation 
of western towns, with the great city of the district at 
their head, suddenly starting into life to check the progress 
of the Conqueror—we saw that a spirit had been kindled 
which, had it not been checked at once, might have 
grown into something, of which those who manned the 
walls of Exeter assuicdly never thought. We could 
hardly mourn that such a tendency was stopped even by 
the arm of a foreign conqueror We could hardly mouin 
that the greatness of Exeter was not purchased at the 
cost of the greatness of England But it was woith 
while to stop and think how ne.u England once was to 
running the same course as othei lands From the saett- 
fice ot the geneial welfare of the whole to the greatei 
brilliance ol particular members of the whole, we had 
been saved by a variety of causes, and not the least of 
them by the personal charactei of a scries of great kings 
working in the cause of national unity, from West Saxon 
Egbert to Norman William. The tendency of the 
patriotic movements in William’s reign was to division , 
the tendency of William’s own rule was to union The 
aims of the Exeter patricians could not have been long 
reconciled with the aims of the sons of Harold, nor could 
the aims of either have been reconciled for a moment 
with those of the partisans of the Ethcling Edgar, or of 
the Danish Sweyn We sympathised with the defenders 
of Exeter, York, Ely, and Durham, but from the moment 
.England lost the one man of her own sons who was fit 
to guide her, her best fate in the long run was to pass as 
an individual kingdom into the hands of fhc victorious 
rival. 

With the subjection of Exeter by William might fauly 
bfl« ended the tale of the place of Exeter m English 
history. It was then settled for Exeter that she was 
|9 b* »n English city—no separate commonwealth—a 


member of the individual English kingdom, but still 
a city that was to remain the undisputed head of its 
own district. Its history from this time was less 
the history of Exeter than the history of those events 
in English history tint took place at Exeter. It 
still had its municipal, ecclesiastical, its commeicial 
history, but no longer a separate political being of its 
own. It was no longer an object to be striven for by men 
of contending nations, nor something that might be cut 
off from the English realm either by the success of a 
foi eign conqueror or the independence of its own citizens. 

In the other sense of the word, as pointing out those 
events of English history of which Exeter was the scene, 
the place of Exeter in English history was one which 
yielded to that of no other city in the land save London 
itself. It was with a true instinct that the two men who 
open the two great eras in local history—English Ethel- 
stan and Norman William—both gave such special heed 
to the military defences of the city No city in England 
had stood more sieges. It stood one, and perhaps two 
more, before William’s own reign was ended—indeed 
before William had brought the conquest of the whole 
land to an end by the taking of Chester The men of 
Exeter had withsto >d William as long as he came before 
them as a foreign invader, when his power was once fully 
established, when the Castle on the Red Mount held 
down the city in fetters, they seemed to have had no 
inclination to jom in hopeless insurrections against him 
When, a year and a half after the great siege, the Castle 
was again besieged by West baxon insurgents, the citizens 
seemed to have joined the Norman garrison m resisting 
the attack. Accouling to one account they had already 
done the like to the sons of Harold and their Irish 
auxiliaries. The wars of Stephen did not pass without a 
siege of Exeter, in which king and citizens joined to be¬ 
siege the rebellious lord of Rougemont, and at last to 
starve him within the lowers of which legend was 
already beginning to speak as the work of the Ctesars. 

To pass to later times, the Tudoi era saw two 
sieges of the city, one at the hands of a pretender to 
the crown, and another at the hands of the religious 
insurgents of the further West Twice again m the wars 
ol the next century Exeter passed from the one side to the 
other by dtnt of siege, and at the last she received an in¬ 
vader at whose coining no siege was needed The entry 
of William the Deliverer through the Western Gate 
formed the balance—the contrast—to the entry of 
William the Conqueror through the Eastern Gate. The 
city had resisted to the utmost when a foreign invader, 
under the guise of an English king, came to demand hei 
obedience. But no eighteen days’ siege, no blinded host¬ 
ages, no undermined ramparts were needed when a kins¬ 
man and a deliverer came under the guise of a foreign 
invader. In the army of William of Normandy Eng¬ 
lishmen were pressed to complete the conquest of Eng- 
hnd, but in tne army of William of Orange, strangers 
came to awake her sons to begin the work of hei deliver¬ 
ance In the person of the earlier William the Crown of 
England passed away for the first time to a king wholly 
alien in speech and feeling . in the later William it m 
truth came back to one who was even 111 mere descent, 
and yet more fully in his native land and native speech, 
nearer than all that came between them to the old stock 
of Hengist and Cedric. The one was the first king who 
reigned over England purely by the edge of the sword, 
the other the last king who reigned over England purely, 
by the choice of the nation. The coming of each of 
the men who entered Exeter in such opposite characters 
marked an era in our history. The unwilling greeting 
which Exeter gave to the one William and the willing 

f reeling which she gave to the other, marked the wide 
ifference in the external aspect of the two revolutions. 
And yet both revolutions h&a worked for the same end ; 
the great actors in both were, however unwittingly 
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fellow workers in the same cause It was no small 
place in English history which belonged to the city whose 
name stood out in so maiked a way in the tale alike of 
the revolution of the eleventh and the seventeenth cen¬ 
turies. It was no small matter, as we drew near by the 
western bridge or the eastern isthmus, as we passed where 
once stood the eastern and the western gates, as we trod 
the line of the old Roman streets, to think that we were 
following the march of the Conqueror and the Deliverer ; 
it was no small matter, as we enteied the minster of 
Leofric, Warlewast, and Grandison, to think that the Te 
Deum was there sung alike for the overthrow of English 
freedom and for its recovery. It was no mean lesson if we 
had to connect with the remembi ances of this ancient city 
—among so many associations of British, Roman, and 
English days—the thought that rose above all the rest, the 
thought that there was no city in the land whose name 
marked a greater stage in the history of the Conquest of 
England, that.there was none whose name marked a 
greater stage in the history of her deliverances. 


NOTES 

Foreign honours have been recently falling In showers on 
the heads of English scientific men Not long ago the Emperor 
of Brazil nominated ns Knights of Ihc Imperial Order of the 
Rose, the foil iwing gentlemen —Sir G B Airy, Dr Warren 
De La Rue, I)r Buch, l’rof. Abel, Major MoncriefT, Capt. 
Andrew Noble, and Mr J Norman Lockyer The other day, 
King Oscar II. of Sweden, at lus coronation at Stockholm, 
marked his appreciation of the services icndeicd by science by 
conferring distinctions on scvci.il men of learning, both Swedes 
and foreigners Among the latter were the following eminent 
scientific men of this country . - Sir Charles Lyell and Su George 
B Airy, named Commanders of the l'irst Class of the Order of 
the Polar Star, and Professor John Tyndal, lhofcssor Thomas 
Henry Iluxley, and thejDircc'or of the Botanical Gardens at 
Kew (Dr Joseph Dalton Hooker), rained Knights of the same 

We understand that one of the evening discourses at the 
meeting of the British Association next month will be delivered 
by Prof W C. Williamson, of Manclu.stci, on “Coal and 
Coal Plants ” It is also hoped that Prof Clerk Maxwell will 
deliver a discourse on “ Molecules ” Several papers on subjects 
of local interest have alsd been promised I he following is a 
list of the vice presidents and other officers of the Association, 
the president elect, as we have already announced, being Prof. 
A. W Williamson, F RS -Vice-Presidents elect - the Earl 
of Rosse, F.R S ; Lord Houghton, F.R S ; W E Foister, 
M.P ; the Mayor of Bradford , J P Ga-slot, F R S , Prof. 
Phillips F.R b . John Uawkshaw, F.R S Local Secretaries 
for the meeting at Puadford , the Rev. J K Campbell, D.D. j 
Mr. R. Goddaid , Mr Piele Thompson Local Treasurer for the 
meeting at Bradford Mr Alfred Harris, jun General Secre¬ 
taries . Capt. Douglas Galton, C.B. R E F.R S, Dr. Michael 
Foster, F.R.S., Trimly College, Cambridge, Assistant General 
Secretary : George Griffiths, M A. General Treasurer: William 
Spoltlswoode, F.R S. Auditors • John Ball, F R S j J Gwyn 
J effreys, F R.S.; Colonel Line Fox, F G S The sections are the 
ol lowing:—A, Mathematical and Physical Science — President i 
Prof. Henry J. Stephen Smith, F.R S Vice-Presidents Prof. 
Balfour Stewart, F. R.S , and Prof. Hennci. Secretaries Prof. 
W. K. Clifford, M A* j J. W. L Glaidiei, Prof A S 
Hcrschel, and Prof. Forbe*. B, Chemical Science —President: 
Dr. W J Russell, F R.S. Vice-Presidents. Prof. Koscoe 
and I Lowthtan Bell. Secretaries . W. Chandler Roberts, F.C.S.; 
Dr. Armstrong; and Prof. Thorpe. C, Geology—President i 
Prof. Phillips, D C.L Vice-President i W. Pengelly 
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Secretaries i Louis C. MiaU; William Topley, F.G.S. ; 
R. Tuldeman D, Biology.—Vice-Presidents : Dr, Beddoe 
and Prof Rutherford, M D Department of Zoology and 
Botany —Secretaries Prof Thiselton-Dyer and Prof I.awson. 
Department of Anatomy and Physiology —Secretaries. E Ray 
Lankester and Di Pye-Smith Department of Anthropology — 
Secretaries F W Kudler, F G S , and J H Lamprey, E, 
Geography—President Sir Rutherford Alcock Vice-Presi¬ 
dents . Major-Gen. Sir Henry Rawlinson andjohn Ball Secre¬ 
taries II W Bites, F R G S. , Keith Johnston, F R G S j and 
Clemen's R. Markham, C B., F R.S h, Economic Science 
and Statistics—President Mr W E. Forster, M P. Vice-Presi¬ 
dents Dr Farr, Lord Houghton, F R S , E Baines, M.P. 
Secretary . J G Filch, M.A G, Mechanical Science,—Pre- 
sident W. Froude, LI, D. Vice-President, A, Bessemer. 
Secretaries, II. M. Brunei, J. N. Shoolbredj II, Bauerman, 

On Tuesday the forty-first annual meeting of the British 
Medical Association was opened in King's College, London, the 
large hall of which » as crowded on the occasion of the general as¬ 
sembly, at 3 o’clock The General Meeting was presided over by 
Mr A Baker, surgeon to the General Hospital, Birmingham, and 
president of the Association After the retiring president had ad¬ 
dressed the meeting, Sir W. Fergusson took the chair as president 
of the Association for the coming year, and read an address of 
considerable length. Il was difficult in the present time, he said, 
for a president of an association like that to find a suitable sub- 
ject for an address, as, whatever topic he started with he was 
immediately surrounded with so many specialists, who of course 
knew everything better than himself, that he did not know 
where lo eland. 1 he president then entered at much length on 
the subject of the valley of the Thames and the impoi lance of 
pure water in a hygienic sense He suggested that, without having 
recourse to the expensive process of going to thclakcsof Cumber¬ 
land and Westmoieland for a supply of pure water, there were 
many streams and rivulets and water sheds where the water* 
could be confined in lake above lake, and utilised for llie supply 
of London and the large towns. In the evening the Lord and 
Lady Mayoress held a reception at the Mansion House, which 
was attended principally by medical gentlemen and their wives 
and daughters. More than 3,000 weie received during the 
evening. 

Among the distinguished foreigners now attending the meet¬ 
ing of the British Medical Association in London, may be men- 
tioned—Professors Virchow, Oscar Lmlreich, and Baron von 
Langenbeck, of Berlin, Prof Busch, of Bonn , Prof Marey, of 
Pans, Prof. Chauveau, of Lyons • I'rof, Spiegclberg, of Bres¬ 
lau ; Prof. Laaarewitcb, of Chaikow , and Dr, Furdycc Barker, 
of New York 

On Monday, the annual meeting of the Cambrian Archae¬ 
ological Association was opened at Knighton, Radnorshire. 
This Association was established some thirty years ago for the 
purpose of investigating and preserving the objects of antiquity 
which abound in the Principality The fir.t Congress was held 
at Aberystwith, and the present is the 28th of the series. The 
President for the past year was Sir J Russell Bailey, M.P., and 
the President elect is the Hon A. Walsh The week’s programme 
opened on Tuesday night with the annual meeting and reception 
of report, aftei which the President for the yea”, Sir J. R. Bailey, 
was to resign ibe chair to his successor, the Hon. A. Walsh, who 
u as to delis er the inaugural address. The rest of the week will be 
occupied with excursions, and meetings for the reading of papers, 

Mr G. Ki 1 CHBNtR has been elected to the headmastership of 
the High School, Newcastle-under-Lyne, Staffordshire, u»the 
middle of the Potteries. It is to be the first “First Grade” 
established as a semi-classical school (i.r. without Greek in the 
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ordinary school course). The time thus made available, will 
enable more attention to be given to Mathematics and Science. 
The scheme directs that Chemistry and Design should be spe¬ 
cially taught, wnh a view to the Potter's art. The school is to be 
opened in the spring of 1875, 

It has long been familiar to geologists that the western and 
southern c ast-Une of Scotland is pierced with caves at different 
levels, indicating former successive levels at which the sea waves 
worked. Unfortunately, owing to the want of limestone or very 
calcareous rocks, these caves as a rule present none of that stalag¬ 
mite deposit which has elsewhere served so abundantly to cover 
over and preserve the remains of the ancient denizens of our 
country with traces of the presence of man himself The caves 
usually open directly upon the coast, with free exposure to the 
atr, so that their floors show nothing but damp boulders and 
pools of water from the drip of the roof Recently, however, 
a remarkable exception to these ordinary conditions has been 
observed on the wild cliff line to* the south-west_of the bay of 
Kirkcudbright, the Silurian greywacke is there traversed with 
strings and veins of calcite along lines of joint and fracture, and 
at one point where an old sea cave occurs, the walls and floor 
at the cave mouth, and for a few yards inwards, have a coat¬ 
ing of solid calcaieous matter. Bencath'this coating in the 
substance of the breccia, which extends across the cave mouth, 
as well as throughout the cave earth behind the breccia, a great 
quantity of bones, with traces of human [occupation, has been 
found A systematic investigation of the cave, commenced last 
autumn, is being earned on under the direction of Mr. A. J ' 
Come and Mr. \V Bruce-Clarke, the discoverers of the osseous 
layer. At the present time the following, among other remains, 
have been noted . bones of ox, icd deer, goat, horse, pig, pine- 
marten, rabbit, watermole, and other small rodents, together 
with numerous remains of birds, and a few frog and fish bones 
Intermingled with these occur fragments of bronze, bone needle 8 , 
and other bone implements, to the number of more than twenty 
One piece of worked stone (a fragment of greywacke) has been 
found, but as yet not a single chip of flint. A full account of 
the cave will be published as soon as the investigations are 
completed. 

A conference, of the Cily Companies, under the presidency 
of his Royal Highness the Prince of Wales, was held at Marl, 
borough House, on Monday, July 21, with the view of discussing 
how technical education might b: promoted by those companies 
acting in concert with the International Exhibition. It was 
unanimously agreed that the C ity Companies should give thei r 
best support to the object which the meeting had in view ( 
and Mr. Cole, C B , explained that the Commissioners had de¬ 
termined that, during the months of August, September, and 
October, schools should be admitted to the Exhibition by ticket, 
at three pence each scholar, and that, during the month of 
August at least, frequent lectures each day would be given on 
the various subjects and processes exhibited He suggested that 
the City Companies, in addition to sending their own schools to 
attend these lectures, mightjpurchas£ tickets, and place them at 
the disposal of the London School Board, to enable them to 
award them as prizes. Such tickets might also be distributed 
- among other public schools. 

At a meeting held at Grosvenor House on July 17, a Pro¬ 
visional and an Executive Committee were formed for the esta¬ 
blishment of a National Training School for Cookery in connec¬ 
tion with South Kensington. The Committee of Management 
of the Lectures on Cookery at fhe International Exhibition have 
been urged to take this step from the comparatively great success 
monetarily and otherwise, of these lectures. The' meeting agreed 
that the Executive Committee of the present School for Cookery 
be an Executive Committee to prepare a scheme and issue the 


same. The meeting also agreed to the following resolutions 
1. That the establishment of a Training School for Cookery, to 
be in alliance with the School Boards and Training Schools 
throughout the country, is most desirable at the present time 
2 That the aim of the proposed school should be to teach the 
best methods of cooking arLtcles of food m general consumption 
among all classes. 3 That an Association should be formed 
with 'the intention of making the School self supporting 4 
1 hat it would be prudent to secure a capital, say 5,000/, which 
might be raised by means of donations giving the privilege of 
nominating students 10 the School, as well as by means of a 
guarantee fund , it is estimated that an expenditure of about 
1,000/ would be required to fit up a practical school or laboratory 
The Provisional Committee, containing several Royal and noble 
names, were authorised to take the necessary measures to esta¬ 
blish the school by means of shares, donations, and guarantees 
Assuming the necessary capital to be provided—and we hope 
there null be no difficulty nor delay in doing so—the Executive 
Committee hope that they may be able, before the end of the 
year, to establish courses of practical instruction m the kitchen, 
as well as lectures. Arrangements will be made so that courses 
may be severalty attended by pupil-teachers in training for public 
education, by domestic servants, and by ladies The experi¬ 
ment of this school will be first tried m London, and if it suc¬ 
ceeds, similar schools will he established in the large towns. 
We sincerely hope such a laudable scheme will meet with per¬ 
fect success All communications on the subject of the school 
should be addressed to the Secretary {pto t,m.) ot the school, 
Annual International Exhibitions, Kensington Gore, London, 
S.W. 

Arrangements have been made with Mr. P Simmonds for 
the delivery each day of six short lectures on the industries illus¬ 
trated in this ycai's Intel national Exhibition These lectures w til 
be commenced on Saturday next 

On Saturday a deputation from the Trade, Guild of Learning 
which was formed for the promotion of technical education in 
the various trades and industries of the United Kingdom, waited 
upon the Marquis of Ripon at the Privy Council Office, with 
a view of urging upon the Government the desirability of taking 
further steps to promote a higher technical education T he 
deputation included Sir A. Brady, Mr H Solly, and others. 
Sir A Brady said what the working men wanted was not money 
but a fair start. They felt that enough had not been done in 
utilising the resources of the South Kensington Museum. The 
Chancellor of the Exchequer had acted very penunously in the 
matter. One way in which they could he assisted was by the 
establishment of a class of instructed teachers and the attaching 
art schools to the museums The Rev. Mr Solly said that the 
great body of the intelligent artisans, who w ere largely represented 
on the council, found that the benefit of the services they re¬ 
ceived from the Educational Depaitment almost wholly failed 
to reach themselves. This failure arose principally from the 
following causes ■—t irst, because the sources of information 
were not readily accessible as to what the Department really 
aimed at with a view to assist them Secondly, the workmen 
in the East-end of London found the cost of the journey to the 
South Kensington Museum to be too great in time and money, 
and therefore they desired that two or three other well-furnished 
museums should be established m other parts of the metropolis 
The next point was that the Department should not only assist 
classes which had made some progiess, but classes m their inci¬ 
pient stages, and which required nursing The last and most 
important point of all was, that however able the Government 
teachers were to instruct in Science and Art, they were not able 
to give that practical instruction in any trade which the work¬ 
man might pre-eminently need and desire. The apprenticeship 
system had practically broken down. The Marqula of Ripon 
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said that if Mr. Solly's paper were sent in it should receive 
careful consideration. 

Notwithstanding the vast importance of St. raid's Cathe¬ 
dral and the impossibility of making up for its loss were it 
destroyed, until recently it was in imminent danger of being 
shattered by every thundei storm that passed over it. The 
lightning-rods that were supplied to it 120 years ago have long 
been utterly useless, and from its position, size, and certain 
peculiarities of structure, the noble building formed a tempting 
object of attiaction to the destructive stroke of lightning Hap¬ 
pily, we learn from the Tiltgtaphtc Journal, this is no longer the 
case. The authorities, dissatisfied with the electrical state of the 
building, upon the report of Mr. John Faulkner, Associate of 
the Society of Telegraph Engineers, of Manchester, commis¬ 
sioned him to prepare a plan for the fitting of the cathedral with 
an efficient system of conductors The plan submitted was 
approved, and the fitting is now completed. In metallic con¬ 
nection with cross and ball and scrolls are eight copper con¬ 
ductors, each being a i-inch strand of copper wires The 
octagonal strand has been adopted as giving most metal m 
the least space These eight conductors then pass to the 
metallic railing of the Golden Gallery, with which they arc in 
metallic connection Thence they are carried down to the 
dome, to the metallic surface of which they arc agun connected 
at several portions of their length Then down the rain-falls, 
over the leaden roofs of the aisles, in the angles formed by the 
aisles themselves, again down the ram-falls to the sewers. 
Farther, the choir and nave roofs are connected together by a 
saddle or conductor stretching over them both, and joined to 
the conductors proceeding from the summit of the west towers. 
Even this did not satisfy the realous care of Mr Faulkner, who 
tes'ed, sheet by sheet, the electrical condition of the leads, con¬ 
necting the worse insulated sheets by copper bands to the better 
conducting surfaces Thus the dome, aisle-roofs, and ball and 
eross, and the two west towers, foim one immense metallic con¬ 
ductor, and the danger attsing from interior gas piping ts 
removed , for Coulomb and Faraday have proved beyond doubt 
that electricity accumulates upon the surface only of bodies In 
the sewers, which always afford a moist earth connection, the 
copper strands are rueted to copper plates, and these again are 
pegged into the earth. By this means as good an earth con- 
nection is obtained at the top of the cross, at the very summit 
of the Cathedral, as is found in the sewers at its base. 


The report of the annual meeting of the Perthshire Society of 
Natural Science shows that Society to be in a prosperous and 
good working condition The number of members is large, 
and among them is a fair proportion of workers. We are 
glad to see that excursions have been started, and hope they 
will be continued , no richer held, we are sure, than the County 
of Perth, especially for Botany, exists in this country. The 
Society, under the energetic management of Ur. Buchanan 
White, of Uunkelil, is publishing a I'anna and Flora of Perth¬ 
shire, and it is under its auspices the Scottish. Naturalist is 
brought out During the last summer Mr. J. Allen Harper 
turned out, for the puipose of acclimatisation, about 7,000 living 
specimens of the following molluscs . Helix zngata, II pisana, 
and Bulimm aautus The annual address of the president, 
Col Drummond Hay, occupies the greater part of the report, 
and gives many interesting details concerning the birds of Perth- 
| slide. The .Society has entered on the seventh year of its 
existence. 

Tiil following are (lie chief additions to the Brighton Aqua, 
rium during the past week —4 Corkwing Wrasse (Crenilabrus 
melopt) , 7 Pogge ( Ifoum lataphnulm) , 1,000 Prawns (Pala¬ 
wan sen atus ), several groups of Set pula contortupluata and 
Alcyomu m digital urn. Four young rough hounds (A y'hum cam • 
tula) have been hatched from eggs laid during the last week in 
January The period of their development in mv is therefore 
six months A large number of young Squid (lohgo vitlgant) 
have also been hatched from spawn brought in by fishermen 

The additions to the Zoological Society’s Gardens during the 
last week include an Ocelot ( Felts purdahs) from America, pre¬ 
sented by Mr A. B. Keymer and Mr C C I.ovesy ; a Togue 
Monkey (Matacm pthatus) from Ceylon, presented by the Ser¬ 
geants of the 1st llatt Scots lusdiers, a grey Ichneumon (Her- 
peslctgrueus) from India, presented by Mr G S Daintry ; a 
starred Tortoise ( lest ado tUllata) fiom India, presented by Capt 
C S Sturt, two lesser black-backed Gulls (harm Justus), pre¬ 
sented by Mr C W Wood, two crested Tigeons ( Otyphaps 
lophotcs), hatched in the Gardens, a Hoffmann’s Sloth (Cho/opus 
hoffmatini) from Panama, and a black eared Marmoset (llipale 
jacchus ) deposited 
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The Examinations in the Crystal Palace School of Practical 
Engineering, for the F.aster term, commenced last Saturday, 
and will close on I riday, August 9th. The Autumn TerrriWiU 
commence on Monday, September 8. The Principal will 
attend in the school from 10 till 4 each day, from Saturday, 
August and, to I riday, the Sth, to pass Candidates for ad- 
mission. 

AN earthquake occurred at Jamaica at o 30 A.Jf. on July I, 
which created much alarm It lasted nearly five seconds. 

AMONG Mr. Murray’s announcements of forthcoming works 
are—“ Personal Recollections, from Early Life to Old Age,” 
by Mary Somerville, “ The Geography of India, Ancient and 
Modem,” by Colonel Yule, C B , “The Naturalist in Ni- 
caragua," by Thomas Belt, F G.S., and a popular edition 
of Mr. H. W. Bates’s “The River Amazons.” 

A new and cheap edition of Mr. James B. Jordan’s “Ele¬ 
mentary Crystallography ” has been published by Mr. Murby as 
one of his sene* of science manuals. To any one commencing 
the study of crystallography this manual will be very useful, 
especially as appended to the letterpress is a senes of carefully 
drawn nets for the construction of models illustrative of the 
simple crystalline forms. 


'T'O judge from the pamphlets mentioned below, the prac- 
* tical study of Meteorology stems to be pursued at the 
Cuba Observatory with diligence and a harvest of good results. 
The care and skill with winch they are compiled must lead to 
the conclusion that science will receive very valuable aid both in 
meteorological and magnetic research from this station of the 
West Indies. 

The observatory is situated at a height of 19 297 metres above 
the sea level, in N lat. 23" 8' 14" *5, its longitude being 76“ 9' 42” 8 
west of San Fernando, and therefore 82“ 22' 695 west of Green¬ 
wich. The first volume is a yearly meteorological and magnetic 
report, and consists entirely of monthly tables and curves of the 
daily mean results of the barometer, thermometer, tension, humi¬ 
dity, wind, evaporation, rain, and state of sky. For each month 
the daily maximum, minimum, and mean values are given, and 
then follows a table of the monthly means for every even-houi 
of the day and night The direction and force of the wind are 
shown on a circular diagram, and the mean daily values of the 
barometer, thermometer, tension, and humidity are exhibited by 
broken lines. Rain turves arc added from May 

Regular two-hourly observations of the Magnetic Declination 
were commenced on April 1, 1871, and the same details are 
given as for the barometer, &c To these were added at the 
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commencement of the following month similar observations of 
the horizontal magnetic force. For these elements of terrestrial 
magnetism two-hourly, u well as daily mean, curves aie traced 
for each month. 

In the general table that closes the report, we notice that the 
prevailing wind never deviates, m any season, more than 13“ 31' 
from the east, and in spring it is only 3” 36' N of E. The 
rainfall for the seasons given in millimetres was in winter, 71 1, 
m spring, 1810, in summer, 480 o ; and m autumn, 547 ‘2 , the 
number of rainy days being respectively 13, 15, 33, and 39 

The coincidence of magnetic disturbances with local storms, 
with hurricanes in Florida and St Thomas, with Auroras visible 
in distant lands, and with similar magnetic perturbations in 
England, was remaiked m August, September, and November 
The frequent disturbances of the needle noted in October cer¬ 
tainly do not agree with photograghic records in England, this 
month having been remarkably free front perturbations of this 
nature 

The second book contains the results of a continued senes of 
barometric observations between the years 1858 and 1871 The 
reliance we may place on the accuracy of the work can be esti¬ 
mated from the fact, that the correction of 1 07mm for sea level 
was the result of 2,000 comparisons 

A very regular double period is apparent in the daily range, 
which may be represented by the expression h-k sin (<» + /) 
+ k sm (i + 2 1 ), but the range for the aay hours is somewhat in 
excess of that of the night I he minima occui at 2—4 am, and 
3—4 f M , and the maxima at 9—10 a.m and 10 P M., the times 
varying slightly with the seasons 

In December, January, and February, the amplitude of the 
daily range is greatest, and then gradually decreasing it attains 
its minimum in June and July This confitms the law of 
Kamond, cited by Kaemtz, that the amplitude of the baro- 
metric range within the tropics is least in the romy season. This 
annual variation of the daily range is, remarks our author, the 
more worthy of note, as it is directly opposed to what lias been 
observed in Europe, where the range is greatest in summer. 
This remark appears to me to require some modification, for on 
turning to the monthly mean range observed, for instance, at 
Stonyhurst, during the last quarter of a century, I find a perfect 
agreement with the annual variation for Cuba The mean 
values for the several months at Stonyhurst are 1-448, 1415, 
I 378, 1 167, 0-970, 0'8 q6, 0869, 0927, 1217, 1323, 1451, 

1 449 These means are, it is true, obtained from the extreme 
monthly maxima and minima, but our author informs us that the 
amplitude of the extraordinary oscillations, if we eliminate the 
four greatest which were due to hurricanes, resembles the mean 
annual variation of the range, being greatest in January and 
least in July, The mean values ol the extraordinary oscillations 
being almost identical In November, December, February, 
and March, give this annual daily range curve at Cuba a sin¬ 
gular symmetry The periodic recurrence of summer storms 
at fixed hours will account for the diminution of the range in that 

The mean values of the Daily Range have been deduced by 
Several methods • I. From the absolute maxima and minima, by 
which the irregular oscillations are not sufficiently eliminated. 

2 By Humboldt’s method, from the maxima and minima at 

fixed hours. 3 By Kaemtz’s method, from the arithmetical 
means of the maxima and minima 4. From Bravais formula, 
R — + rf 3 a + d *„ , d, d t . . being the differences between 

the monthly mean and those of certain fixed hours. There is a 
striking agreement m the results from all these methods, but the 
second shows in certain cases signs of a suspicious irregularity 

Besides the Daily Range, and an annual variation of this 
range, there exists a yearly variation of the mean value analo¬ 
gous to the diumal, having its principal maximum and mini¬ 
mum in January and October, and secondary ones in July and 
May. This double inflexion of the mean annual curve is peculiar 
to Cuba, since there is generally m the same latitude only a 
single maximum in January, and a minimum in July. 

The abnormal inflexion occurs during the month of June, 
July, August, and September Kaemtz, in his “ M&^orologie,” 
who is followed by Marie Davy, fixed the principal minimum in 
August, but this and other lesser differences arise probably from 
not eliminating extraordinary perturbations, and from the con¬ 
fessed imperfection of his senes of observations. 

The observations of fourteen years are insufficient to determine 
any certain law respecting the years of hurricanes 5 but an in¬ 


spection of the yearly curves shows that 1865 and 1870 are dis- 
tinguished from the rest by the almost identity of the means for 
February, March, and April, followed by a rapid rise from May 
to July, a fall from July to October, and a still more marked rise 
from October to January 

The third pamphlet gives a very interesting and detailed ac¬ 
count of the terrible hurricanes that caused such wide-spread 
desolation in the October of 1870 The first storm occurred on 
the 7th and 8th, the second on the 19th and 20th. 

The author adopts the theory of cyclones first enunciated by 
Redfield in 1831, and since accepted and modified by many emi- 
nent meteorologists. Situated N. of the Fquator he considers 
the storm to be rotating in the direction from E. to W through 
N. and the centre to be at the same time moving N W. within 
the tropics, and N.E. in higher latitudes. The resultant path 
he finds to be a spiral wrapped round a parabola, the folds of 
the spiral being closest at the apex of the curve The position 
of the centre or vortex is given at any moment by the height 
of the barometer and the direction of the wind The barometer 
liemg lowest at the centre, the reading of the mercurial column, 
corrected for daily range and for the particular wind, furnishes 
data for determining the distance of the centre, whilst the 
angular bearing of the latter is known from its being at right angles 
tu the direction of the wind, and to the rigtht hand of an observer 
facing the wind This follows necessarily from the circular 
motion of the cyclone, and falls, as a particular case, under the 
general law of Buys Ballot, since we know that the barometer 
is lowest at the vortex The latter is thought to move m a 
cjcloidal curve with loops at the cusps, which just fall on tho 
pirabollc trajectory. The vortex is thus almost always to the 
E of the parabola. The double motion of translation and 
lutalion causes the effects of the hurricane to be much more 
disastrous m the N. hemisphere to the E. of the parabolic path 
than on the W. side, and the velocity of the wind at a given 
distance from the vortex for a ny points of the compass may be 
found from the formula V= s/t s + r* + xtr cos f>, where t and r are 
the velocities of translation and rotation, and 0 is measured from 
the E. point when the storm is moving N. The calm at the 
cenire of the cyclone gives a ready means of estimating the 
velocity of translation. 1 he storm of the 7th was felt from the 
4th to the 13th, the maximum humidity lasting till the 12th The 
rate at which the vortex crossed the island was only four miles 
an hour, and this remained almost constant throughout. The 
second storm was much more sudden and rapid, and the in- 
creismg rate, from 9J to 20 miles an hour, at which the vortex 
was travelling, showed that the second branch of the parabola 
liad been readied before passing Cuba. 

Equal heights of the barometer combined with the directions 
of the wind enable the meteorologist to lay down the parabolic 
trajectory with considerable accuracy, cither from observations 
at a single station, or at several. Thus on the 7th at 2 p m. 
the corrected barometer read the same at Havannah and at 
Cunfuegos, the wind being S. by W at the latter, and N E at 
the former station, the vortex was therefore at that time b L of 
llivannw, and a few degrees N of W fiom Cienfuegos, but 
equally distant from the two places The mure rapid changes 
and greater loll of the barometer, together with the increase m 
tile velocity of the wind, show that the storm passed more cen¬ 
trally over Havannah than over Cienfuegos file discharges of 
eketne fluid were very intense, and at Cardenas an appearance 
similar to the aurora borealis was visible for ten minutes The 
magnetic needles were much disturbed. The inundations from 
the rising of the sea were very destructive^ and on the 7th 
the existing wind favoured the rise. This rise under the centre 
of the cyclone seems to follow from the removal of pressure, 
and the inrush of air of different temperatures fully accounts for 
the heavy rainfall. The diminution of atmospheric pressure is 
also offered as a probable explanation of the slight shocks of 
earthquake, due perhaps to the violent expansion of certain gases 
confined within the cavities that abound in the island. 

A careful consideration of the accounts published in the local 
papers, and a personal inspection of the localities, tended 
strongly to confirm the results of theory 

Cuba, from its situation just within the Tropic of Cancer, and 
at the entrance to the Gulf of Mexico, is admirably placed for 
the study of these cyclonic storms, and eight of those which 
have been best observed are traced on a map appended to the 
pamphlet, showing that in most cases the apex of the parabolic 
curve is not for from the island It is a subject of congratulation 
that an observatory so well conducted, and so situated, has, by 
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the kind assistance of Sir E. Sabine, been provided 'with • set 
of magnetic instruments by which the connection of terrestrial 
magnetism with fhe most violent of our tropical storms may be 
thoroughly investigated 


SCIENTIFIC SERIALS 
TltE Monthly Microscopical Journal for this month com- 
mences with a paper by Mr. W. II. Ballinger and Dr Drysdale, 
entitled '• Researches on the Life History of a Cercomonad • a 
lesson in Biogenesis,”—m which they describe, as the result of a 
very thorough and long-continued scries of observations, the life 
history of a new Cercomonad, which is thus summarised,— 
“ When mature, it multiplies by fission for a period extending 
over from two to eight days It then becomes peculiarly ama?- 
boid; two individuals coalesce, slowly increase in size, and 
become a tightly distended cyst. The cyst bursts, and incalcul¬ 
able hosts of immeasurably small sporules are poured out, as if 
in a viscid fluid, and densely packed ; these are scattered, slowly 
enlaige, acquire flagella, become active, attain rapidly the parent 
form, and once more increase by fission ” They show also that 
tlie granules can withstand a temperature much higher than can 
the mature forms —Dr Royston-Pigott makes remarks on the 
Confirmation given by Dr. Colonel Woodward to the “ Colour 
test,” which comes into play in proving that spherical aberration 
is reduced to a minimum in objectives—Dr Dawson remarks 
on Mr. Carruthers’ views of Protataxites, the latter author having 
described It as a gigantic seaweed, called by him Nematophycus. 
Dr Dawson gives further reasons ior maintaining his original 
opinion that it is fphienogamous —Prof, Rupert Jones con¬ 
tinues hn excellent papers on Ancient Water-flees of the Ostra- 
codons and Phyllopodoua tribes (Bivalve Entomostraca) This 
is followed by an article on the pathological relations of the 
diphtheritic membrane and the croupous cast, by Mr Jabez 
Hogg, which would have been^more in place In a medical journal 
The Wenham-Toller controversy is maintained by the latter and 
some others, and there are abstracts of several interesting papers, 
with notices of Vol III of btricker’s Histological Manual and 
Dr Frey's work on the microscope 
Foggcudorff' s Annalen tier Thysii und Chcmie, No 4,1873.—In 
this number appears the sixth of the senes of papers on internal fric¬ 
tion of gases, by O. E Meyer and F Spnngmuhl The authors, 
having formerly examined the transpiration of atmospheric air 
through capillary tubes, have further observed that of carbonic 
acid, of oxygen, and of hydrogen, and find the Poiseuille law to 
hold good for these gases also. In most of the experiments the 
gas streamed from one vessel into another containing the same 
gas at lower pressure , but the case of a gas streaming into a vessel 
containing another kind of gas was also examined The velocity 
of transpiration proved the same, and there was no counter- 
current of the second gas through the capillary tube, as in the 
case of diffusion In an appended note the authors criticise some 
experiments of von Lang —Dr. Rontgen gives details of a care¬ 
ful determination of the relation of specific heat at content pres¬ 
sure to that at constant volume, for the gases, air, carbonic acid, 
and hydrogen, the mean numbers obtained being 1-4053, 
1-3052, and 13852 respectively The writer discusses these 
results in their bearing on the mechanical equivalent of heat, 
and the velocity of sound, and compares the work of previous 
experimenters on the subject.—The concluding part of a paper 
by F Rudorff on solubility of salt nuxtuies appears m, this 
number, and A Potier replies to certain strictures, by Quincke^ 
on some recent observations of his, as to reflection from metals 
and glass Among ihe remaining matter may be noted an im¬ 
portant memoir by G Rose (communicated to the Berlin 
Academy), on the behaviour of the diamond and graphite on 
being heated. The author describes and illustrates ihe regular 
forms produced in the diamond through combustion, treats of the 
general heating effects where air is excluded and where it is not, 
the natural biackemng of diamonds, the so-called carbonate, and 
connected topics —A note by I- Zollner, detailing further ex¬ 
periments to show that electrical currents are produced by cur¬ 
rent water (a statement which was questioned by Beetz a short 
time since), also deserves attention. 

Ter Naluifo)scher, June J873.—-Among the more important 
papers in this issue we may note the account of Pettenkoler and 
Voits recent researches on the value of fat as a nutritive sub¬ 
stance They find that fat Is very largely absorbed from the 
ailmentary canal, but after long feeding with great quantities of 


fat the absorption becomes less; also that (contrary to a common 
opinion), fat is much more readily decomposed into simpler pro¬ 
ducts than albumen The decomposition of food-fat depends on 
that of albumen, on the amount of albumen present, and on the 
proportion of it fixed in the organs, to what is m circulation 
The results given in this memoir have an important practical 
bearing Another physiological paper treats of the influence of 
food on the structure of digestive organs : the experimenter, 
H. Crampe, thinks that the nature of food, alone, affords no 
sufficient explanation of the differences found in these — An 
article on the loss of free nitrogen in putrefaction describes 
some interesting experiments by Messrs. Komg and Kiesow. In 
physics and chemistry we find notes on the change of length 
and electricity produced by the galvanic battery, on the ac¬ 
tion of electricity on carbon compounds, on Dr Gladstone's 
new air battery, on the action of electrical force on non-con¬ 
ductors, &c —There are two h rench astronomical papers, one 
on an attempt to measure the diameter of Sinus , the other, on 
MM Cornu and Bailie's new determination of the mean density 
of the earth Geology, meteorology, and other branches of 
science, are also represented. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 28 —M.'de Quatrefages, presi¬ 
dent, in the chair —The following papers were read •—On the 
exponential function, by M. Hermite -An examination of the 
theory of the thrust of earthworks against their sustaining walls, 
by M de Saint-Venant This was a criticism on M. Curie’s late 
papers on this subject —On a proposed regulai service of train 
transports between Dover and Calais, by M. Dupuy de Lfime 
The author, in conjunction with Mr Scott Russell, has devised a 
method of transporting entire trains by means of huge steamers 
Part of the paper was devoted |to a protect of a new port west of 
Calais, as that place is useless for the purpose ; at Dover every¬ 
thing Is ready for such a purpose, there being now 40 ft. of water 
at the end of the Admiralty pier at low tide. The proposed 
scheme would be able to carry 800,000 passengers, and 
870,000 tons of goods annually —On electric cauterisation applied 
to surgery, by M. Sedillot —New researches on the solar 
diameter, by Father btcchi The author had found the sun’s 
diameter, observed spectroscopically m the lines C and B, to 
lie leas than that given by the Nautical Almanac ; he 
hence advocated the use of monochromatic images for making 
such determinations, and replied to some obicctions of S Respighi, 
who, on repeating these experiments, agreed with the almanac. 
—M Ledieu’s paper on thermo-dynamics was continued —On a 
new method of condensing liquefiable bodieslheld m suspension 
in gases, by MM Pelouze and Audouin.—On different forms of 
curves of the fourth order, by M H G Zeuthen,— On the 
respiration of submerged aquatic vegetables, by MM P. Schut- 
zenberger and I. Quinquaud.—On the structure of the cerebral 
ganglia of ZomUs a/girus, by M H Sicard —On the planet 
Mars, by M. C Fhunraanon —On a new system of pneumatic 
telegraphy, by MM. D Tommasi and R. F, Michel. 
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THURSDAY, AUGUST 14, 1873 

THE ENDOWMENT OF RESEARCH 
V. 

A LTHOUGII it is not within the purpose of these 

articles to propose an elaborate scheme in which the 
Endowment of Research in all its branches may be com¬ 
pletely provided for, yet it may be leasonably expected 
that some suggestions should be now put forward to serve 
as an answer to those who urge the hopeless imprac¬ 
ticability of the attempt, and as a foundation upon which 
a definite plan may be constructed, by the help of criti¬ 
cism, fiom those who can speak with authority in their 
own particular subjects. 

In the fiist place, it is above everything important that 
the need of a systematic organisation of a central cha¬ 
racter with entire freedom of action should be at once 
recogntsed It is absurd to suppose that the lack of 
pecuniary means can be the mam difficulty which has 
hitherto, in the richest country in the world, hindered 
original investigation in the Sciences. The natural 
harvest of scientific discoveries which England ought 
annually to reap has rather been checked bv the irregu¬ 
larity with which the labourers have been icwarded, and 
the comparative indignity with which they have been 
treated l r or a certain class of scientific investiga¬ 
tions of a strikingly piactn-al cliaiactei the public will 
always be willing to sanction large parliamentary grants , 
but for the permanent I ndowment of Research, and the 
continuous support m a worthy position of the re¬ 
searchers, not only the aid of the nation at large, but 
the wealth and the prestige oi our ancient Univer¬ 
sities are required. There i-., of course, no reason 
for any interference with the valuable work at present 
accomplished by the London Societies, but their work 
is of a different character. The new organisation 
would not grow into a monopoly, but would naturally 
take to itself those depaitments of knowledge which 
are least cared for, and m which the benefits of 
endowments will be most felt Its wealth would enable 
it to be liberal, and its public position would impose just 
that amount of responsibility which should protect it 
from those dangers to which its wealth might render it 
exposed. 

It is impossible to give a precise account of the actual 
manner in which the endowment should be distributed 
To advance a crude scheme would be disadvantageous to 
the cause at heart, and to descend into detail would be to 
offer an unnecessary advantage to the enemy. Much 
must be left for the futuie to develope, and much must be 
left to the men to whom the administration is entrusted 
If a scheme were to be worked out in detail in accord¬ 
ance with the demands of Science as understood at the 
present day, and if strict rules were to be adopted for its 
application, it might very well happen that before many 
years have gone our new Foundation would become an 
obstruction rather than a help to the advancement of 
Science. That a system may be vague, and yet eminently 
useful, and that its managers may safely be trusted with 
powers almost irresponsible,may be learnt from the ex¬ 
ample of the Smithsonian Institution in the United States. 

No. 198— Vol. VIII. 


It is there found that to the Secretary of that institution, 
who at present is Professor Henry, may be confided the 
management of about 8,030/ a year, subject only to the 
nominal control of a board of American politicians, upon 
the trust to further “ the advancement and diffusion of 
knowledge.” Many incidental lessons may be gathered 
from the manner in which the funds of this Institution 
are applied. There are no professors, and no oral in¬ 
struction of any kind . 'money is advanced to individual 
investigators, not to support them while engaged in their 
scientific labouis, but merely to provide the apparatus and 
the materials necessary for their researches , but the 
hrgest part of the funds would appear to be devoted to 
the publication of the work which they have encou¬ 
raged, and which under the title of “ Smithsonian Con- 
tubutions to Knowledge,” are well known all over Europe. 
In this case, theieforc, Research is indirectly endowed 
by means of a moderate pecuniary assistance to the 
investigators, whereas in Germany it is indirectly endowed 
through the professoriate, but our proposal is that nothing 
but a direct endowment will sitisfy the peculiar wants of 
tins country. 

There is yet a fuithcr reason why any plan now put 
forward should be purposely indefinite and incomplete 
1 he funds which the colleges will ultimately yield can 
only fall in very gradually. It is, according to the modern 
practice, quite impossible to make anything out of the 
present holders of fellowships, who are in most cases 
)eiing men, who may retain then appointments if they 
choose up to the limit of their lives. It would also, for 
manifest reasons, be inexpedient to divert each several 
fellowship as it becomes vacant fiom its present destina¬ 
tion The machinery of the University organisation is 
so delicate that the occasions for introducing changes 
into it must of necessity be left to those who arc best ac- 
qu unted with the manner in which it works. Many years 
must elapse before that portion of the College revenues 
to which original research is now putting in a claim can 
be handed over to this account In the meantime it is 
the duty of all those who support this claim not to dis¬ 
pute about details, but to force a hearing for that prin¬ 
ciple which they advocate in common, and which, when 
om e publicly recognised, will render easy the remainder 
of the task. 

It is not, however, difficult to point out roughly the 
lines in which the endowment will have to piocecd, and 
so to meet by anticipation the apparent objections which 
are certain to be alleged. The form the endowment 
should take, the persons who are to be entrusted with the 
distubution, and the guarantee that the appointments 
shall not degenerate into stnecuies, are all matters which 
require explanation With regard to the first question, 
it is necessary to clear away a prevalent misunderstand¬ 
ing, which would seem to be based upon the existing 
system of Fellowships. It is not an essential part of the 
new scheme that a giyen number of Research Fellowships 
should be forthwith founded, to be awirded to young 
students who have passed successful examinations m 
Science. The very opposite course is the one which would 
commend itself to those who are awaie of the evils of the 
present practice. The number ot the new appointments 
should not be fixed; at first it should be small, but 
capable of increase as the suitable candidates come for- 
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ward: and above all, the principle of selection should be 
other than that of competitive examination The man 
with the peculiar talents and proved industry which arc 
wanted for the post must be carefully sought for, and the 
place must be made for him, rather than the man manu¬ 
factured for the place. The managing body must be al¬ 
lowed perfect liberty either to found a new Fellowship for 
the particular man, or to refuse to fill up a vacant appoint¬ 
ment. All our Research Fellows will be, according to 
the German system, in extraordinary posts From this it 
will follow that direct endowment of this kind, though 
the ultimate aim of our efforts, and by far the principal part 
of our scheme, is not the manner in which a beginning 
should be made. This form of endowment, so far as can at 
present be foreseen, must be compaiatively exceptional, 
and therefore, when the right man is found, his position 
should be made one of handsome emolument, and it 
ought to be tendered impossible that he should be negli¬ 
gently passed ov er. 

The other ways in which reseatch should be 
endowed may be regarded in the ultimate scheme 
as chiefly subsidiary to this, but in the order of 
time they must come first The funds of the Colleges 
which arc not wanted for teaching purposes, may at oi.ce 
be utilised for our object in an infinite number of indirect 
ways, They ought to be regarded as an abundant 
reservoir, from which may be continually drawn generous 
encouragement and leady help for those who happen to 
be carrying on some bppcial investigation in any branch 
of Science. The Colleges should take the place which was 
occupied m England some century ago by those noble and 
wealthy patrons to whom Science, Art, and Literature all 
owe so much. They should give in no grudging spirit, 
for they may be assuiat that an apparent waste in one 
direction will be amply compensated by the unlooked-for 
returns which they will reap m another By throwing 
open their libraries, by building museums and labora¬ 
tories, by supplying instruments or needful materials, by 
paying for laborious calculations or expensive publica¬ 
tions, as well as by subsidising any particular investiga¬ 
tion, they would breed up, so far as any artificial means 
can, that race of men from whom the selection must after¬ 
wards be made for their new Fellowships. To those 
who have had unfortunate experience of the management 
of college business, and of the sort of matters which come 
before a college meeting, such a reform as has been 
sketched out will doubtless appear as a visionary ideal; 
yet it might be realised with very little trouble if the 
richest Colleges would transfer some of the attention 
which they now bestow upon ecclesiastical and educa¬ 
tional interests, to the cause of original research, and when 
realised, the result would be more nearly akin than the 
present, to that which the original statutes contem¬ 
plated. 

To answer the two other questions proposed need 
not take long, for an implicit reply to them has 
already been given. Fortunately, modern Science has 
taken such definite shape, and is pursued in such full 
publicity, that each branch has even now, at its 
head, certain acknowledged leaders, to whose judg¬ 
ments and recommendations in their special subjects, all 
deference is due. Until the Universities and the Colleges 
become sufficiently penetrated with the new scientific 


spirit, it will be natuial that they should endow research 
under the guidance of the scientific societies, and of 
course it will be always necessaiy that they should be 
fully conscious of their responsibilities to the public for 
the appointments they confer upon the candidates, how¬ 
ever selected. The analogy of the Smithsonian Institu¬ 
tion will here again come in, for its assistance is never 
given in any case unless after a favourable report from a 
Commission of scientific men, who ate experts in the 
particular matter submitted to them 

With icgaid to the objection that the plan will 
inevitably tend to the foundation of a new store of 
smeciucs, it is not incumbent to say more than that 
scientific posts, where the duty itself is, of absorbing 
pleasure, arc the least likely to degenerate in the way 
suggested, and that the in smuation comes with an ill grace 
from those who are the present recipients of benefactions 
which they do so little to deserve C 


on loschmidt’s experiments on vif- 
FUSION IN RELATION 10 THE KINETIC 
THEORY 01 GASES 

HE kinetic theory asserts that a gas consists of 
separate molecules, each moving with a velocity 
amounting, in the case of hydrogen, to 1,800 metres per 
second. This velocity, however, by no means determines 
the rate at which a group of molecule's set at liberty in 
one part of a vessel full of the gas will make their way 
into other parts In spite of the grc’at velocity of the 
molecules, the direction of their co irse is so often alteied 
and reversed b> collision with other molecules, that the 
process of diffusion is comparatively a slow one 
The first experiments from which a lough estimate of 
the rate of ditfusion of one gas through another can be 
deduced are those of Graham * Professor Loschmidt, of 
Vienna, has recently t made a series of most valuable 
and accuiate experiments on the interdiffusion of gases 
m a vertical tube, from which he has deduced the co¬ 
efficient of diffusion of ten pairs of gases These results 
I consider to be the most valuable hitherto obtained as 
data for the construction of a moleculai theory of gases. 

There are two other kinds of diffusion capable of experi¬ 
mental investigation, and from which the same data may 
be derived, but in both cases the experimental methods 
are exposed to much greater ride of error than in the 
case of diffusion. The first of these is the diffusion 
of momentum, or the lateral communication of sen¬ 
sible motion from one stratum of a gas to another. 
This is the explanation, on the knetic theory, of 
the viscosity or internal friction of gases, The inves¬ 
tigation of the viscosity of gases requires experiments of 
great delicacy, and involving very considerable correc¬ 
tions before the true coefficient of viscosity is obtained. 
Thus the numbers obtained by myself in 1865 are 
nearly double of those calculated by Prof. Stokes from 
the experiments of Baily on pendulums, but not much 
more than half those deduced by O. E. Meyer from his 
own experiments. The other kind of diffusion is that of 
the energy of agitation of the molecules. This is called 
the conduction of heat. The experimental investigation 

Pllil {0t l8a9, pt “ ’ p ’ ,4 ’ " 0,1 th ” Mohlllt X of Om«,* 

t toTl k Aloe. J. WiMtDch, re M*r» 1870 
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of this subject is confessedly so difficult, that it is only 
recently that Prof. Stefan of Vienna,* by means of a very 
ingenious method, has obtained the first experimental 
determination of the conductivity of air. This result is, 
as he says, m striking agreement with the kinetic theory 
of gases. 

The experiments on the interdiffusion of gases, as 
conducted by Prof. Loschmidt and his pupils, appear 
to be far more independent of disturbing causes than any 
expei nnents on viscosity or conductivity. The mter- 
diflusing gases are left to themselves in a vertical cylin¬ 
drical vessel, the heavier gas being underneath. No 
disturbing effect due to currents seems to exist, and the 
results of different experiments with the same pair of 
gases appear to be very consistent with each other. 

They prove conclusively that the co-efficient of diffusion 
varies inversely as the pressure, a result in accordance j 
with the kinetic theory, whatever hypothesis we adopt as 
to the nature of the mutual action of the molecules during 
their encounters. 

They also show that the co-efficient of diffusion in- I 
creases as the temperature rises, but the range of 
temperature in the experiments appears to be too small 
to enable us to decide whether it varies as T J , as it should 
be according to the theory of a force inversely as the fifth 
power of the distance adopted m my paper m the 
Phil. Tians. 1866, or as T } as it should do according to 
the theory of elastic spherical molecules, which was the 
hypothesis originally developed by Clausius, by myself in 
the Phil. Mag i860, and by O. E. Meyer. 

In comparing the co-cfficients of diffusion of different 
pairs of gases, Prof. Loschmidt has made use of a 
formula according to which the co-efficient of diffusion 
should vary inversely as the geometric mean of the 
atomic weights of the two gases. I am unable to see 
any ground for this hypothesis in the kinetic theory, 
which in fact leads to a different result, involving the 
diameters of the molecules, as well as their masses. 
The numerical results obtained by Prof Loschmidt do 
not agree with his formula in a manner corresponding to 
the accuracy of his experiments. They agree maveiy 
remarkable manner with the formula derived from the 
kinetic theory. 

I have recently been revising the theory of gases 
founded on that of the collisions of elastic spheres, using, 
however, the methods of my paper on the dynamical 
theory of gases (Phil. Trans. 1866) rather than those of 
my first paper in the Phil. Mag., i860, which are more 
difficult of application, and which led me into great con¬ 
fusion, especially in treating of the diffusion of gases. 

The co-efficient of interdiffusion of two gases, accord¬ 
ing to this theory, is— 

Dl%m Jr J Si >J (,) 

where w, and w, are the molecular weights of the two 
gases, that of hydrogen being unity. 

is the distance between the centres of the molecules 
at collision in centimetres. 

V is the “ velocity of mean square ’’ of a molecule of 
hydrogen at o°C. 

V m f\/^ ™ 185,900 centimetres per second. 

* Blub. A. k. AfouL, Feb. u, lira. 


N is the number of molecules in a cubic centimetre at 
o° C. and 76 cm. B. (the same for all gases). 

D u is the co-efficient of intcrdiffusion of the two gases 
(centimetre) 1 

m -iSSid' meaiure - 

We may simplify this expression by writing— 

7 VI 


to 


e for all gases, but mvolv- 


2 ^jGn N ’ 

Here a is a quantity the sarr 
mg the unknown number N. 

<r is a quantity which may be deduced from the corre¬ 
sponding experiment of M Loschmidt. We have thus— 


s vl = 


aa n 


( 3 ) 


or the distance between the centres of the molecules a 
collision is proportional to the quantity <r, which may be 
deduced from experiment. 

If dy and d 2 are the diameters of the two molecules 

*i» - 

Hence if d » a 8 . . <r 12 - $(8, + 8,). (4) 

Now M. Loschmidt has determined 1) for the six pairs 
of gases which can be formed from Hydrogen, Oxygen, 
C arbomc Oxide, and Carbonic Acid The six values of <r 
deduced from these experiments ought not to be inde¬ 
pendent, since they may be deduced from the four values 
of 8 belonging to the two gases, Accordingly we find, by 
assuming 

Table I. 

«(H) -1739 

8 (O) =2 283 
8 (CO) = 2461 
8 (CO,) = 2775 


Observed 


l or II and O 
For H and CO 
For H and CO, 
For O and CO 
l-or O and CO, 
For CO and CO, 


2372 

in 


V 7) vl 


2599 


Notf,.—T hese numbers must be multiplied by o 6 to 
reduce them to (centimetre-second) measure from the 
(metre-hour) measure employed by Loschmidt. 

The agreement of these numbers furnishes, I think, 
evidence of considerable strength in favour of this form 
of the kinetic theory, and if it should be confirmed by the 
comparison of results obtained from a greater number of 
pairs of gases it will be greatly strengthened. 

Evidence, however, of a higher order may be furnished 
by a comparison between the results of experiments of 
entirely different kinds, as for instance, the coefficients of 
diffusion and those of viscosity. If p denotes the co¬ 
efficient of viscosity, and p the density of a gas at o° C. 
and 760 mm. D, the theory gives— 




( 5 ) 


so that the following relation exists between the viscosi¬ 
ties of two gases and their coefficient of intcrdiffusion— 

*-;-(*+*> " 
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Calculating from the data of Table I., the viscosities 
of the gases, and comparing them with those found by 
O. E. Meyer and by myself, and reducing all to centi¬ 
metre, gramme, second measure, and to o° C.— 

Table II. 


Gas 


Loschmidt 


Coefficient 0/ Viscosity 
I O I- Meyer 


Maxwell 


H 

O 

CO 

CO, 




0000134 
o 000306 
o 000266 


0000097 




The numbers given by Me>er are greater than those 
derived from Loschmidt. Mine, on the other hand, are 
much smaller. I think, however, that of the three, Lo- 
schmidt’s are to be preferred as an estimate of the abso¬ 
lute value of the quantities, while those of Meyer, derived 
from Graham’s experiments, may possibly give the ratios 
of the viscosities of different gases more correctly. Lo¬ 
schmidt has also given the coefficients of wtcrdiflfusion of 
four other pairs of gases, but as each of these contains 
a gas not contained m any other pair, I have made no 
use of them. 

In the form of the theory as developed by Clausius, an 
important part is played by a quantity called the mean 
length of the uninten upted path of a molecule, or, more 
concisely, the mean path Its value, according to my 
calculations, is 


/ 


1 _ V12 » * 

fms-N JiV* 


(7) 


Its value in tenth-meties (i metre X io*”) is 


Taulf III 

For Hydrogen. , 965 Tenth-metres at o°C and 76013 
For Oxygen 560 

For Carbonic Oxide 482 
f or Carbonic Acid 430 

(The wave-length of the hydrogen ray F is 4,861 tenth- 
metres, or about ten tunes the mean path of a molecule 
of carbonic oxide) 

We may now proceed for a few steps on more hazar¬ 
dous ground, and inquire into the actual size of the 
molecules. Prof. Loschmidt himself, in his paper “Zur 
Grdsse der Luftinolecule ” (Acad Vienna, Oct 12,18651, 
was the first to make this attempt. Independently of 
him and of each other, Mr. G J.Stoney (Phil. Mag. Aug. 
1868), and Sir W Thomson (Naiure, March 31, 1870), 
have made similar calculations. We shall follow the 
track of Prof Loschmidt. 

The volume of a spherical molecule is * sK where s 
o 

is its diameter. Hence if N 15 the number of molecules 
in unit of volume, the space actually Med by the mole¬ 
cules is v AV. 
o 

This, then, would be the volume to which a cubic 
centimetre of the gas would be reduced if it could be so 
compressed as to leave no room whatever between the 
molecules. This, of course, is impossible ; but we may, 
for the sake of e'earness, call the quantity— 


riven by M Clausius 
stnbutcd according 1 


«- l Ms* (8) 

the ideal coefficient of condensation. The actual coeffi¬ 
cient of condensation, when the gas is reduced to the 
liquid or even the solid form, and exposed to the greatest 
degree of cold and pressure, is of course greater than t. 

Multiplying equations 7 and 8, we find— 

/ (9) 

where s is the diameter of a molecule, t the coefficient 
of condensation, and / the mean path of a molecule 

Of these quantities, we know / approximately already, 
but with respect to e we only know its superior limit It 
is only by ascertaining whether calculations of this kind, 
made with respect to different substances, lead to con¬ 
sistent results, that we can obtain any confidence in our 
estimates of * 

M Lorenz Meyer* has compared the “molecular 
volumes ” of different substances, as estimated by Kopp 
from mcasuicmcnts of the density of these substances 
and their compounds, with the values of s' as deduced 
from experiments on the viscosity of gases, and has 
shown that there is a considerable degree of correspon¬ 
dence between the two sets of numbers. 

The “molecular volume” of a substance heic spoken 
of is the volume in cubic centimetres of as much of the 
substance in the liquid state as contains as many mole¬ 
cules as one gramme of hydrogen. Hence if p„ denote 
the density of hydrogen, and to the molecular volume 
of a substance, the actual coefficient of condensation is— 
•' - P- » ( lo ) 

These “ molecular volumes ” of liquids are estimated at 
the boiling-points of the liquids, a very arbitrary condition, 
for this depends on the pressure, and there is no reason 
in the nature of things for fixing on 760 mm. B as a 
standard pressure merely because it roughly represents 
the ordinary pressure of our atmosphere. What would 
be better, if it were not impossible to obtain it, would be 
the volume at — 273 0 C. and eeB. 

But the volume relations of potassium with its oxide 
and its hydrated oxide as described by Faraday seem to 
indicate that we have a good deal yet to learn about the 
volumes of atoms. 

If, houcvci, for our immediate purpose, we assume the 
smallest molecular volume of oxygen given by Kopp as 
derived from a comparison of the volume of tin with that 
of us oxide and put 

b(0 » 16) = 27 

we find for the diameters of the molecules— 
lABLL IV. 

Hydrogen .... 5 8 tenth-metres. 

Oxygen .... 7 6 

Carbonic Oxide . . 8'3 
Caibomc Acid ..93 

The mass of a molecule of hydrogen on this assump¬ 
tion is 

4 6 X icr al gramme. 

The number of molecules in a cubic centimetre of any 
gas at o° C. and 760 mm. B. is 

JV <= 19 X io 18 . 

Hence the side of a cube which, on an average, would 
contain one molecule would be 

M~i = 37 tenth-metres. 

J. Clerk-MaxweLl 

* Annalen d. Chemie u Pharaudit V. Supp. bd. 1, H«ft (1867). 
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THE LAST GLACIAL EPOCH 
Cfi the Cause, Date, and Du'eitzen of the Last Glottal 
Epoch of Gcolocv, and the P ret able An/tqut/y of Man. 
With an investigation and description of a new move¬ 
ment of the Earth By laeut.-Colonel Drayson, R.A, 
F R.A S. (London Chapman and Hall, 1873) 

''HE author of this work allows the existence of the I 
motion of rotation of the earth on its axis and its | 
revolution round the sun That motion, however, of the 
axis of the earth, to which is due the precession of the 
equinoxes, is to him a gieat stumbling block. He denies j 
the possibility of this motion as generally accepted, and 
gives us a theory of his own, which is very novel, and the I 
results of which are startling m the extreme 

Lieut.-Colonel Drayson cither knows nothing of 
dynamics or despises the science the one key he 
makes use of to unlock the secrets of astronomy 
is geometry, he does not believe in the existence 
of a change in the plane of the ecliptic, and apparently 
is not awaic that the attractions of the other planets on 
the eaith nu.U produce pei iodic changes in the plane of 
theeaith’s orbit In consequence of this he persuades 
himself that all astronomers teach (and perhaps believe) 
that while the pole of the earth is describing a circle 
round the pole of the ecliptic, the obliquity of the ecliptic, 
which is the angular distance between these poles, is con¬ 
stantly changing He calls this a geometrical impossi¬ 
bility, and nobody would hesitate to agree with him that it 
is ; but astronomers would at once deny that they either 
teach or believe anything of the kind The popular be¬ 
lief is that the pole of the eaith describes a circle of 
radius 23" 28' lound the pole of the ecliptic as a centre, 
and that the whole circle would be described in something 
over 25,000 years. 

Lieut -Colonel Drayson tells us that the true motion 
of the pole of the earth is in a circle whose radius 
is 29° 25' 47", and whose centre is at a distance of 
6° from the pole of the ecliptic. He attempts to prove 
this, and, we believe, has succeeded in persuading 
himself that he has proved it. He does this by show¬ 
ing that this particular circle will satisfy all the neces¬ 
sary conditions, as he puts them, and also (we as¬ 
sume) as he understands them. The author next pio- 
ceeds to deduce the consequences of this motion. Ills 
circle would be described in 31,840 years, so that at inter¬ 
vals of 15,920 years the obliquity of the ecliptic would 
vary as much as 12 0 . The consequence of this would be 
that about 13,700 11 c, Great Britain would have had 
during the winter an arctic climate, the sun in lat 54 0 
not being i° above the horizon at the winter solstice, and 
during the summer a tropical climate This is supposed 
to have been the last glacial epoch, and the author has 
such confidence in his theory that lie promises us glacial 
epochs eveiy 31,840 years. 

The book, as a whole, we look upon as most unsatis¬ 
factory. Had the author mastered the principles of 
dynamics, he probably would not have been led by a 
mistaken interpretation of movements which he only 
partly understood, into the fatal error of attempting to 
solve one of the most abstruse problems in astronomy by 
mere geometry. The days of such attempts were, we 
hoped, past for ever. 


The motion of the earth’s axis is well illustrated by the 
motion of a boy’s top when it is spinning with its axis in¬ 
clined to the vertical Every one has seen a top while 
spinning on its own axis, revolve round the vertical with 
approximately constant speed, while its axis remained 
inclined to the vertical at an approximately constant 
angle but who has seen a top spinning so that its axis 
revolved with constant speed round a line inclined to the 
vertical at an angle of 6°, or any other angle? Till 
Lieut.-CoIonel Drayson produces a top which will do this, 
thereby proving experimentally that such a motion 15 
possible, or till he demonstrates by analysis the possibility 
of such a motion, we shall feel confident in rejecting his 
theory of the earth’s motion, as the theory of a pai .1- 
doxcr, and in regarding the cause of the last glacial 
epoch as a secret still unknown. 

DR. SMITH OH FOODS 
Foods By Edward .Smith, M D, F.R.S. (Henry S. 

King and Co.) 

■’IIE tendency during the last thirty years 01 so to the 
equalisation, throughout the country, of the prices 
of the several articles employed as food, has done much 
to make the subject of Foods one of much greater inte¬ 
rest to a larger class of the community than heretofore. 
The products of a district being now scarcely, if at all, 
cheaper than those that can be obtained from a ronsider- 
ible distance, a knowledge of the relative nutritive value 
of foods becomes essential to a larger number. Wc 
therefore look with gieat interest to the lesults of Dr. 
Edward Smith’s considerable experience, especially with 
regard to some of the articles of more modern intro¬ 
duction. 

The classification adopted is the following. Foods are 
first divided into solid, liquid, and gaseous, an arrange¬ 
ment which has the disadvantage of separating ctosely- 
allied substances from one another, milk having to be 
considered removed from cheese and butter. The solid 
foods are then divided into animal and vegetable, and 
each of these are subdivided into nitrogenous and non- 
mtrogenous. The source, composition, and alimentary 
pi operties of each article are then discussed in detail The 
analyses' are mainly those of Frescnius, Frankland, 
Wanklyn, and other well-known chemists. The author 
m most cases is able to introduce the results of his own 
observations on the physiological action of each sub¬ 
stance, which are also to be found in the Transactions of 
the Royal Society. Taking arrowroot^as a f.ur example 
of the manner in which the subject is treated, after a short 
account of its origin we find that “ the proximate elements 
in 100 parts are water 180, and starch 820, so that it 
is or should be free from nitrogen There are 2,555 
grains of carbon in 1 lb ... Ten grains of arrowroot when 
thoroughly consumed in the body produce heat sufficient 
to raise io’o6 lbs. of water t° F., which is equal to lifting 
7,766 lbs. one foot high ” The author observes that when 
eaten alone on an empty stomach it gives no sense of 
satisfaction, but one of malaise. Eating 500 grains in¬ 
creased the emission of carbonic acid 0154 grains per 
minute. The rate of respiration was somewhat lessened, 
and the pulse was increased four beats per second ( stc ). 
As each subject is similarly described, it is evident that 
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there is a large amount of needless repetition, for the 
estimation of the heat of combustion is a simple calcula¬ 
tion, which might have been made once for all with refer¬ 
ence to each proximate principle, especially since the bare 
facts, as they are put, convey but little idea to the general 
reader. The chemistry of foods is very superficially and 
imperfectly treated, not nearly so full as it deserves , and 
the botany would have been better if a more thorough 
study of materia medica had been undertaken. There is 
one sentence we have in vain attempted to understand. 
When speaking of the sweet chestnut, the author, after 
remarking that at present it may be regarded as a luxury, 
says, “ The first step to a great extension of its use would 
be to make the ordinary horse-chestnut a safe and agree¬ 
able food, since it grows 111 our climate, and could be 
obtained in large quantities ” How this can be, seems 
extremely difficult to understand , as is well known, the 
two fruits having nothing whatever to do with one 
another. 

The descriptions of the various methods that have been 
proposed for the preservation of meats which have to 
travel long distances and through hot climates is very 
complete and clear. The preference is given to the 
method of heating, and that adopted by Mr. Jones, in 
which the meat is heated in vacuo, to 280° F, in the cans, 
is fully described. It is shown, however, that by this 
process the meat is stewed, and over-stewed, not roasted 
nor boiled In this, and all similar processes, it is found 
impossible to expel all the air without over-cooking the 

Another subject of particular interest which is dis¬ 
cussed is the preservation of milk. Two methods, it 
appears, are adopted in America, one m which the milk 
is simply evaporated to one-fourth its original volume, 
when it will often keep for a month, and another m which 
sugar is added ; b> the latter process it remains good for 
an indefinite time, and contains about one-third of its 
weigtit of sugai. The author agrees sufficiently with Dr. 
Daly in his condemnation of the employment of this pre¬ 
served milk for infants, to quote an article by him which 
appeared last year in the Lancet. 

Extract of meat, especially Liebig’s, occupies the greater 
part of one chapter, and we think the author has done good 
service in setting in a clear and unmistakable light the true 
value of that expensive luxury. He shows that its chief 
value depends on the meaty flavour it is capable of im¬ 
parting, and that its nutritive value is nil He remarks— 
“ Its proper position in dietetics is somewhat more than 
that of a meat-flavourer, but all that is required for nutn* 
tion should be added to it. . . . Used alone for beef tea 
it is a delusion.” That this is correct is evident from a 
consideration of the method by which it is piepared, for 
“during the process, all the [fat and as much of the 
gelatin and albumen as can be extracted arc removed 
from the solution of flesh, whilst the fibrin, being insolu¬ 
ble, is necessanly left^behind. Hence there remain water, 
salts, osmaione, and the extractives of flesh, or, in general 
terms, the flavouring matters and the salts of meat—thus 
leaving out all that is popularly (and correctly) regarded 
as nutritious.” 

Many tables are given to show the [effects of different 
substances on the respiration, pulse, exhalation of carbonic 
anhydride and aqueous vapour. There seems to be a 


want of association between the great mass of facts, 
which must have been the result of long and continuous 
labour, and they are undoubtedly put forward m a way 
which is not best suited to convince the scientific student. 
For example, the effects on the pulse, &c , of tea dissolved 
in water is given in full, but under the head of water no 
mention is made of its physiological action, though de¬ 
cidedly, by itself it changes the pulse rate, if nothing 
else. 

Several recipes of the fourteenth century are quoted 
from “ Cury,” a copy of ancient manuscript recipes of the 
master cook of Richard the Second. There are also 
many scriptural references, and a very inappropriate ab¬ 
stract of an incident which occurred at the Worship Street 
Police Court. 


OUR BOOK SHELF 

A Manual of Metallurgy. By George Hogarth M akin5, 
M R C S, F C.S., &c (Ellis and White, 1873 ) 

The present edition of this work presents a marked im¬ 
provement over those which have preceded it, but it is 
still far from being all that even a small manual might 
be. In the preface the author expresses a hope that the 
volume, “ in which the leading points connected with the 
principal metals are set forth, may be found useful,” and 
as there ate singularly few metallurgical works in the 
English language, we have but little doubt that this hope 
will be realised. Mr Makins has long enjoyed the repu¬ 
tation of being a most accurate assaycr, and the descrip¬ 
tions of the processes of assaying gold and silver are 
careful and valuable. The portion of the work which it 
the least satisfactory is that devoted to iron. 


LETTERS TO THE EDITOR 
[ The Editor does not hold htmselj responsible for opinions expressed 
by Hu correspondents. No notice is taken oj anonymous 
communications .) 

The Huemul 

THElIuemul of Chili and Patagonia, referred to in Naturp, 
pp 253 and 263, was fii,l recognised in modern scientific 
literature by MM (.ay and Gervais, who in the - tuua/is des 
’silences Nutunllcs for 1840 (v , p r)t), showed that the so called 
Equtes buttUus ol Molina, was a species of Deer ( Cenms ), which 
they proposed to call Cenms i/u/ensts 
In Gay’s "Fauna Chilena” (plates loand ll), the femaleaad 
skull are figured. Concerning the nomenclature of species, I 
have published some remarks in the last volume of the ‘ Annals 
of Natural History” (ser 4, vol. vi p 213), to which I beg 
leave to refer such of your readers as are desirous of further 
information on this subject. P. L Sclater 

1 r, Hanover Square, W , Aug 6 


Perception and Instinct m the Lower Animals 

In answer to Mr. George J. Romanes (Nature, August 7) I 
beg to say that I particularly inquired of my fnend whether he 
had been to or near his old house on the day the dog returned, 
or.shortly before, and he assured me that “he had never been 
near it since he left ” I ought to have stated this in my 
account of the circumstance 

I shall make no further remarks on the subject, because I be¬ 
lieve that nothing satisfactory can be arrived at till experiments 
of the nature indicated in my last letter have been systematically 
earned out Alfred R. Wallace 

Collective Instinct 

The writer of one of the books on Indian sport relates how 
he saw a herd of antelopes, driven backwards and forwards by 
four wolves, which surrounded the herd, each guarding a dtfle* 
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rent side, nntil at length the antelopes passed over a ditch in 
which a fifth wolf lay concealed This wolf, jumping up as the 
antelopes crossed, secured one of them, upon winch his foui 
companions joined him, and assisted in making a meal of the 
captured animal 

A civilian of the N.W P * told me that he witnessed a very 
similar occurrence m Oudh. He saw two wolves standing to¬ 
gether, and shortly after noticing them was surprised to see one 
of them lie down in a ditch, and the other walk away over the 
open plain. He watched the latter, which deliberately went to 
the far side of a herd of antelopes standing in the plain, and 
drove them, as a sheep dog would a flock of sheep, to the very 
spot where his companion lay m ambush. As the antelopes 
crossed the ditch, the concealed wolf jumped up, as m the 
former case, seized a doe, and was joined by Ins colleague 

Here are two well-authenticated instances of an action or 
series of actions requiring the exercise of combined sagacity of a 
high degree on the part of two or more individual animals, being 
performed in exactly the same way by different members of tin. 
same species Was the method employed by the wolves to se¬ 
cure their food, which they could not have caught single-handed, 
the re-ult of separate experience or of inherited habit { The 
identical clnracti r ol the stratagem employed in the two cases 
points to the latter 

I have noticed some similar instances of collective action on 
the part of other animals which I believe to be as much in- 
heuted as the habitual actions ot individual animals 1 have 
constantly seen a llock of pelicans when on the feed form a 
line across a lake, and drive the fish before them up its whole 
length, just as fishermen would with a net The capture of the 
fish is rendered doubly easy by this method 1 have witnessed 
exactly a similar plan pursued by a large number of Ganges 
crocodiles which had been lying or swimming about all day in 
flout of my tent, at the mouth of a small stream which led from 
some large inland lakes to the Ganges Towards dusk, at the 
same moment, every one of them left the bank on which they 
were lying, or the deep water lit which they were stumming, 
and formed line across the stream, which was about twenty yards 
wide They had to form a double line, as there was not room 
for all in a single line 1 hey then swam slowly up the shallow 
stream, driving the fish before them, and I saw two or three fish 
caught before they disappeared 

Where a large number of individuals constantly repeat in 
continuation the same action, it is possible that the younger 
members may merely copy the old< r members of the species, 
and so cany on the habit generation after generation This is 
less likely where few are concerned, as in the case of the W'olves 
A pair of wolves are probably of the same age It is a marked 
habit ot some species of buds to hunt in pairs, and assist each 
other m the capture of their prey The 1oekhab, or common 
eagles of the Indian plains, hunt in this way. When one of the 
pair misses in its swoop, the other descends on the viUim'hefore 
it lias time to make 11 fic-sh attempt to escape The circumstance 
that some species of birds of prey are in the habit of combining 
for the capture of their food, while others hunt singly, would 
tend to prove that the combined habit is as much inherited os 
the habits of individuals are known to be 

Gregarious actions, which require combination of purpose on 
the part of tw'o or more individuals, entail the exercise, if not of 
a higher degree of intelligence, at any rate of a greater number 
of intelligent qualities tlmn the isolated actions of single indivi¬ 
duals T lux cl iss of actions possesses, therefore, a special in¬ 
terest. Those instances in which different individuals perfoim 
totally difierent acts for the attainment of the same end, as in 
the case of the wolves, me the most interesting, as requiring the 
most intelligent qualities I should be glad to learn if any of 
your reudeis have ever witnessed or heard of tlic stratagem de¬ 
scribed above being employed by wolves for the capture of their 


Allahabad, June 2< 


E. C. Buck 


I have also drawn a small circle with chalk round one or 
more ants, who will seek a spot untouched by the chalk through 
which to make their escape , but should there be 110 such open¬ 
ing, they will presently cross the circle If, however, this en¬ 
closure be made upon a perpendicular wall, &c, they will 
fiequently drop to the ground rather than walk across the line. 

Now, as I have never observed this same dislike -exhibited 
by dropping—of the “taint” when ants have been running 
over my hands, and as the chalk line has the same effect as the 
finger-mark, may it not be something else than the “ taint of the 
hand ” to which the ants object when their usual track is inter¬ 
fered with ? 

Stamford, Aug 8 G. E. C. 


Venomous Caterpillars 

With reference to a paper published by Mr Murray in 
Nviurf, vol vm p 7, on Venomous Caterpillars, I wish, in 
corroboration, to add my testimony from personal experience, 
that a species of caterpillar has the power of inflicting a very 
painful sensation (I will not say wound, as such was not visible) 
hy its sling 

In 1808, when travelling m company with Capt Strcit m the 

in mesc forests on a botanical trip, and whilst 111 the act of de¬ 
taching a specimen plant of JieuJrob nm Jut mini, from the 
naked branch of a tiee, I felt a severe and painful sung on my 
thumb On examination I noticed I had seized hold of a large 
caterpillar lodged amongst the roots of tins orchid It was about 
two inches long, clothed with erect hairs , its coluui was a 
reddish brown, the lower pait of the abdomen being darker, 
w ith well developed legs 

My thumb continued painful for three days , it was consider¬ 
ably swollen, the skm having a drawn glazed appearance. 

T he Buimese told me that this kind of caterpillar was exceed¬ 
ingly venomous, and one fellow was particularly consoling by 
informing me that unless the pain subsided in three days the 
st mg might prove fatal I am inclined to think that the cater, 
pillar for self-protection has the power of detaching these hairs, 
whither any propelling force is present at the lime of detachment 
it would be difficult to prove 

I found steeping my thumb in Eau de Cologne gave me the 

Whether these hairy caterpillars have a special venom or 
otherwise I do not feel qualified to express my opinion either 
one way or the othei , but I lean towards the conclusion that 
theunlation is set up by the mechanical action of the spine 
during its penetration of the skm, and my reason for inclining 
tow \rds this opinion is liecause we have a somewhat parallel case 
in the irritation caused by the bans of the prickly pear 

T was present when an officer was thrown off his horse into a 
pnckly pear hedge , lie sullen d the greatest pain, anil could not 
hoar the parts, where these minute spmis lnd penetrated the 
skm. to be touched. On hts being placed in a warm bath the 
relief was almost immediate, especially to those paits capable of 
total immersion, and this I attribute to the prickles or hairs 
flu iting and becoming removed from the skin by the oscillatory 
motion of the water 

Madras, July R. El.nson 


Abnormal Ox-eye Daisy 

Tv 1868 I gathered among the rums ol Pompeii a very cunous 
monstrosity of the common ox-eye daisy. The flower and flower- 
stalk were confounded into u strap shaped mass which was 
hinged with the florets I showed it to 1'iof Wyvillc 1 homson, 
who told melt was an instance abnormal 111 this species, of the 
form of inflorescence which is normal in the coxcomb 

Joseph John Murphy 

Old Forge, Dunmurry, Aug 1 


Ants and “the Taint of the Hand” 

In Nature, July 2), Mr. James D Hague, writing on the 
habits of ants, auuuutes their dislike to the place across which 
a finger has been drawn to "tlie taint of the haud " < 

Now, Sir, I have frequently drawn a line with a piece of 
chalk across the track of ants, and observed in them the same 
nptoms of dislike as Mr. Hague’s ants showed to the finger- 


symgtoc 


* Mr. Elliott, B.C.S., now Secretary to Government, N.W.P. 


Canarese Snakes 

Fam Eryctdr, Gen. Gongt/e/fat? Sp ?— Captured in Man- 
galuic, December 2. Gape wide, fangs 111 sup. and inf. maxil- 
laris. 

Body moderate, tail short, obtuse scales, smooth, 48;— 
ventrals narrow, 107, terminating with three rows of scales 
between last ventral and anal, latter entire. Subcaudals single, 
*4. forming conical point. 
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Head flat, not very distinct from neck, scaled, with following 
exceptions :—Rostril, anterior frontals, nasals (double, with the 
nostril between) i mental, upper (12) and lower labials 

Gular depression j small groove anterior to orbit, orbit 
surrounded by scales , eye small, pupil vertical, ins silver grey, 
with dark longitudinal streak 

Rudimentary hind limbs, scales small, greatly increasing in size 
as they approach ventral-,, colour above gieyidi brown, verte¬ 
bral senes of dark brown irregulai spots, confluent towards neck; 
lateral scries of dark brown spots Redly whitish, mottled with 
dark brown , post orbital dark brown stieak 

Length of specimen 21 in A sand snake of sluggish dis¬ 
position, especially during day-time. -Did not attempt to bite 
when handled 

Ram. J LipJic. Clui Ophiopha^us O 1 taps — The Hama¬ 
dryad, a male specimen caught by snake charmers at Agumbi, 
Western Ghauts, South Canara Since dead, the skin having 
been securtd by a member of the Itasil Mission I measured 
the snake when alive', and found it to be 10 ft 6 in but it was 
probably mote, as it stxmgly resisted being stretched out 
Colour brownish black, with about thirty bands on fore pattof 
body, found by dull yellowish interstitial skin A yellow V 
nmlt with the apex towards head on uppei part of hood dark 
band beneath hood. 

The Canarese call the snake “ Kalinga Havre,” and state it 
to be common in the jungles along the Ghauts X hope before 
long to procure a live specimen 

ham CiotaluUc Gen J nmesin us Sp. —Scales 21, ventrals 
15 subcaudals 58 11 cad scale s sti ongly het led Colour dark 

leddnh biown, irregulaily maiktd with pale reddidi brown, 
forming pale centred lateral ocelli A series of pale yellow 
irregular dots ai ranged in a lateral stripe This specimen has 
been fonvauled to IJi J Slmrtt, !• I, S 
A specimen of the Dnhoni the lie Rolongo of 

Southern India anrl Ceylon, was lalely brought me having the 
belly pure white, unnniked with the usual brown spots 

A Tahsildar in a Northern falug reports the occurrence of a 
large venomous snake, black above and red beneath, lhts 
I think will prove to be C aUo/An (Llaps) m preset n r 
Mangalore K II Frinrib 


ready summary ; the facts added during the year being, 
first, that in certain persons apparently healthy, and m 
many animals, organisms belonging to this class are 
always found in the blood , secondly, that in all acute 
inflammations which arc attended with the destruction of 
living tissue, Bacteria are to be found m the exudation 
liquids , and thirdly, that in lelapsmg fever living beings 
are present in the blood, which exhibit charactei istic 
forms. 

Dr Sanderson m the latter part of his addiess gave 
many reasons in favour of the combination of the study 
of medicine with that of physiology It has been slid 
that theoie lical physiology has led to injurious medical 
treatment, < •; , to the over-feeding and over-stimulating 
treatment of disease , to the unreasonable disuse of vene¬ 
section , to the neglect of antimony and .other so-called 
antiphlogistics, and to the purgativ e treatment of cholera. 
But are the theories on which these changes of treat¬ 
ment have been based, physiological in the proper sense 5 
Decidedly not. Taking the action of mercury as an 
example. It has been proved to have no influence in 
inueasing the secretion of the liver, nevertheless, blue- 
pill is of undoubted value in certain well-defined dis¬ 
turbances of the digestive oigans From these facts, 
however, it is not light to assume that mercurial remedies 
are useless, 01 that they act beneficially by exciting the 
secretion of bile , such infuences are not physiological, 
but result fiom the tnannet in which practical men 
throw undeserved discredit upon Science by attempting 
to apply its facts without any sufficient knowledge ol their 
bearing '1 hcrtforc it is highly desirable for the welfate 
of both Medicine and Physiology that a distinct line of 
demarcation should be drawn between them 

The speaker then enteted upon subjects of a more 4 
puiely medical natme, giving an excellent nsitmi of the 
present position of our knowledge respecting the nature 
of fever and pyiexia generally. 


BRITISH MEDICAL ASSOCIATION - AB¬ 
STRACT OF DR SANDERSON'S ADDRESS 
ON PHYSIOLOGY 

I N his address on Physiology before the British Medical 
Association, Dr. Sanderson gave a it sit me of the 
most important physiological work that has been done 
during the past year. Commencing with the circulation 
of the blood, he considered it to be resolved into several 
constituent processes, such as arterial pressure, velocity 
of blood current, and contraction or relaxation of mus¬ 
cular fibre He referred to a very elegant method adopted 
by Dr. Marcy of Paris, and illustrated by him to the 
members of the Association, by which the influence of 
arterial resistance on the heart’s rapidity may be demon¬ 
strated on the excised heart of the tortoise, the number of 
pulsations being proved to vary inversely as the resistance 
and not as the blood pressure, a fact pi eviously known, 
but not before so clearly illustrated. He then referred to 
the observations of Mr. Dewar and Dr. M‘Kendrick, in 
which they have shown that the normal electromotive 
force in the optic nerve is reduced in intensity when it is 
receiving the impression of light, a “negative variation ” , 
of the current being the result. Dr Jackson’s and Dr. ' 
Ferrier’s pathological and physiological studies as to the 
localisation of the sources whence originate some 
of the voluntary movements in certain parts of the 
surface of the brain were shown to have a very 
important bearing on the progress of ceiebral phy¬ 
siology , Dr. Ferrier having arrived at a method 
by which one at least of the highest functions 
of the nervous system can be brought under the control 
of experimental investigation. With reference to the part 
played by Bacteria in the living organism, Dr. Sanderson 
remarked that observations respecting them were, though 
••very numerous, not sufficiently connected to allow of a 


LAKES WITH TWO OUTEALLS 
COME years ago a discussion took place concerning the 
possible or actual existence of lakes possessing out¬ 
lets into two distinct watersheds, so as to lender one 
watershed continuous with the other If even one such 
lake could be shown to exist, the questton would of course 
be resolved in the affirmative. I hav e frequently heard 
mentioned as an instance a certain lake at the summit of 
the Romsdal in Norway, and having lately spent a day or 
two at each end of this lake, I have taken advantage of 
the opportunity to examine each of the outlets with care. 
I have thus convinced myself that it ought not to be 
quoted as a proof of the natural existence of such lakes. 

The piece of water in question is called the Liesos- 
kougens Vaud, or sometimes the Lesje V.xrks Vaud ; it 
lies between the posting stations of Molmen and Lesje 
Jernvterks, at an elevation of 1,992 Norwegian feet, or 
2,050 English feet above the sea level, occupying, for a 
length of about seven miles, the highest part of the great 
valley which in its south-eastern part is known as the 
Gudbrandsdal, and in its north-western part as the 
Romsdal. There can be no doubt that from the eastern 
extremity of the lake flows a small stream, which forms 
one of the sources of the Laagan or Logen River, while 
from the western extremity descends a much larger 
stream, which is the principal source of the river Rauma. 
Since the Logen, after passing through Miosen Lake, be¬ 
comes a part of the great river Glommen, and thus falls 
into the Skaggerat at Fredenchshald, while the Rauma 
reaches the sea through the Romsdal Fjord, it follows 
that the whole of the south-western part ol Norway is en¬ 
circled by water. 

On examining the eastern exit of the lake, however, it 
soon becomes apparent that the outflow is artificially re¬ 
gulated. The water is retained at this end by a great 
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barrier of boulders, gravel, and sand, which has doubtless 
been heaped up by glacial action. At the north-eastern 
extremity this barrier is narrowed until it resembles an 
artificial embankment, and at this point a channel has 
apparently been cut for the purpose of supplying water 
power to the works situated immediately below. The 
actual stream of water forming the first source of the 
river Logen had a depth at the time of my visit of three 
feet, with a width of about six feet; it flowed through a 
lectangular channel, paved at the bottom and sides with 
large boulders, and sustained by timbers. Although 
these timbers aic now nearly rotted away, it is evident 
that the channel had at some time or other been carefully 
formed The water power is at present used for a saw¬ 
mill, but it was, no doubt, originally employed to furnish 
the blast for an old iron furnace, which has given the 
name of Lesje Jernvrcrks to this place The furnace has 
been abandoned, as I was informed, for the last eighty 
years, and from the dates upon the ironwork of a neigh¬ 
bouring house I think it likely that the works were 
erected at least 150 years ago, a length of tunc which 
would pci haps be sufficient to account for the natural ap¬ 
pearance of the stream below the works. 

I also examined the western exit of the lake with care 
The first break in the level of the water occurs at a 
vooden bridge which slightly restrains the outflow. The 
stream flows strongly here, with a width in all of about 
45 ft., a maximum depth of about 2 ft 9 m at the time of 
my visit, and an average depth of about 2 ft. After fall¬ 
ing about 9 in. at this point, the river flows in a steady 
deep stream through a perfectly natural channel for about 
an English mile, with a very slight fall, after which its 
descent becomes gradually accelerated I have no doubt 
that this considerable stream forms the natural outlet of 
the lake, but that a lowering of the water in the lake to 
the extent of three or four feet would stop this outflow 
altogether. 

Now when we speak of a lake with two outfalls, I pre¬ 
sume we mean one with two natural and permanent out¬ 
falls, and in this sense the Loesoskougens Vaud can¬ 
not be adduced as an instance at the present day It is 
just possible that the lake had a natural outlet at Lesje 
Va rks before the artificial channel was cut, but it is 
highly improbable, and we should require good traditional 
or documentary evidence to that effect before we could 
assume it to be so. Such evidence would probably be 
very difficult to obtain, and could only be obtained by 
some person intimate with the Norsk language More¬ 
over, I judge from the natuie of the outfall at this end, 
that if it were not looked to from time to time, the stream 
would eventually widen and deepen the channel through 
the barrier of loose sand and gravel, and finally lower 
the level of the water by many feet, so as to destroy the 
outflow into the river Rauma. 

I write the above without having previously entered 
into the subject, and without being able to refer to any 
information about it. On dpriott grounds it seems very 
unlikely that there should exist any lake with two dis¬ 
tinct outflows For in order that such a state of things 
should exist permanently, either there must be no ciosion 
of the channels whatever, or the erosion must proceed 
with exact equality, otherwise one stream will augment at 
the expense of the pther, and its eroding power being 
thus increased, it w ill more and more tend to sap the 
supplies of the other stream. The condition of things 
would, in fact, be that of unstable equilibrium, which 
could not long continue to exist. 

Colonel George Greenwood, who is, I presume, the 
same as the former active correspondent about this sub¬ 
ject, visited this lake last summer, as appears from the 
entry of his name m the day books. I am not aware that 
he has since published any opinion, but the lake seems, so 
far as I can judge, to support his view of the matter. 

W. Stanley Jeyons 


THE NEW BIRD OF PARADISE 
A T the last scientific meeting of the Zoological Society 
of London for the past session, I had the pleasure 
of exhibiting and describing specimens of .1 new Bird of 
Paradise recently discovered by Signor Luigi Maria 
D’Albertis, in New Guinea. As it will be some time 
before the part of the Society’s “Proceedings” containing 
the record of the business transacted at the meeting on 
June 17 can be issued, and as I am informed that some 
knowledge of the existence of this singular bird has been 
obtained in another quarter, I am anxious to secure to 
Signor D’Albertis the honour of his discovery by a 
somewhat earlier publication of such a description and 
figure as will enable the bird to be recognised by other 
naturalists. 

Drepanormi* albntisi , as I have proposed to call this 
fine bird, in honour of its energetic discoverer, belongs 
to the long-billed or Epimachine section of the Paradises}, 
and is, perhaps, more nearly allied to Eptmachus than to 
any other described form But it is very distinct from 
Eptmachu r as regards its long, thin, and much curved 
bill, shorter legs, and shoi ter, squarei tail, not to speak of 
the peculiar tufts of feathers which are characteristic of 
the male sex only. The general colour of the plumage of 
the male Drepanomu is brown above, and lavender-grey 
below. The naked rim round the eye, and a bare space at 
the back of them on each side, arc of a bright blue On 
each side of the front before the eye rises a short tuft of 
bright, coppery, metallic green feathers A large patcli 
of similar scaly feathers covers the chin and throat. Two 
large tufts of feathers spring fiom each side of the breast, 
and form conspicuous ornaments when erected, ’lhc 
upper pair of these peculiar tufts have a mass of brilliant 
coppery red at the base of their feathers, terminated by 
a dark band. This metallic colour is only exposed when 
the plumes are raised. The lowi r pair of tufts, which 
are much lengthened, and in a state of repose reach be¬ 
yond the lower third of the tail, are margined by a splen¬ 
did purple band. The lower part of the breast is likewise 
crossed by a nairow band of bright green The middle 
of the belly and vent are white, the tail of a nearly uni¬ 
form pale chestnut 

The above description will give some idea of the 
special peculiarities of the male Dtcpanorms in full 
plumage The female, as is the case m all the true 
Paradise*, is very diffcient in colour, though alike in form. 
Her plumage is above of a nearly uniform bright brown 
or rufous, below paler, and crossed on the throat, breast, 
and sides of the belly, by numerous small irregular black 
wide cross-bars The naked space round and behind the 
eye is coloured bright blue, as in the full-plumaged male. 
The beak, in the single specimen sent, is still longer than 
in the male, but this may be an individual peculiarity. The 
whole length of the male Drepanorms } from the tip of the 
bill to the end of the tail, is about 14 in., that of the wing, 
from the carpal joint, 6 in., of the tail, from the base, 
5i in., the outer tail feathers being about 1 in. shorter 
than the middle pair. The bill measures 3 J in. from the 
front along the curvature, the tarsus 1} in. 

The figure of the Drepanornts herewith given is re¬ 
duced from the lithograph prepared for the “ Proceedings ” 
of the Zoological Society, which will form the 47th plate 
of the volume for 1873, and will be published as soon as 
the second part is ready. 

Signor D’Albertis obtained his examples of this remark¬ 
able bird during his recent excursion into the interim of 
New Guinea, at a place called Atam, which is situated at 
an elevation of about 3,500 feet above the sea-level in 
the Arfak mountains. In an account of his journey 


narao originally given »* the Zoological Society’* meeting , 
urfh.rfernXv'r g Tcr p t y vl^f;,ph"d by Sir Phi,p i 
tu of fossil fit he*, i proposed (Naiukk, vm o 102) to con 
mo into Drttawrms fate <t avts).—r,L.$. 
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recently published in the Sydney Mail, he speaks thus of 
the present species 

“ Among other birds obtained at Atam, I may mention 
a new species of Bird of Paradtse-bird which perhaps miy 
even prove to be of a new genus I secured only a male 
and fe male, which have been transmitted to the Zoological 
Society of London by the last April mail steamer, and they 
are unique specimens It is evidently a very rare bird, 
for many of the natives did not know it, but others called 
it Q'tami. The peculiarity of this bird consists in the 
forniition of the bill, and the softness of the plumage. 
At first it does not apper to have the beauty usually seen 
in the birds of this group, but when more closely ob¬ 
served, and under a strong light, the plumage is seen to 
be both rich and brilliant. The feathers that arise from 
the base of the bill are of a metallic green and of a red¬ 


dish copper-colour; the feathers of the breast, when 
laid quite smooth, are of a violet-grey, but when raised, 
form a semicircle round the body, reflecting a rich golden 
colour. Other violet-grey feathers arise from the flanks, 
edged by a rich metallic violet tint; but when the 
plumage is entirely expanded, the bird appears as if it 
hid formed two semicircles around itself, and is certainly 
a very handsome bird. Above the tail and wings the 
feathers are yellowish, underneath they are of a darker 
shade. The head is barely covered with small round 
feathers, which arc rather deficient behind the ears ; the 
shoulders are of a tobacco-colour, and underneath the 
throit of a black blending into olive colour, the feathers 
of the breast are violet-grey, banded by a line of olive, 

| and those of the vent white The bill is black, eyes 
I chestnut, and the feet of a dark leaden colour. The 



The new Bird of Parsduo, DrefriHorn 1 Aftertax. Upper figure, Male, lower figure, Female 


food of this bird is not yet known, nothing having 
been found in the stomachs of those I prepared but clear 
water." 

Besides this Paradise-bird, M. D’Albertis procured from 
the natives, in the vicinity of Orangen Bay, on the 
western coast of New Guinea, opposite to Salawatty, two 
imperfect skins of a second apparently new species. This 
is a true Paradisea, nearly allied to the Greater and 
Leaser Birds of Paradise (P. apoda and P. papttana ), but 
hav ng the long lateral plumes more of an orange-red, as 
in /’. >ubta. These skms were likewise exhibited at the 
Zoologicd Society’s meeting on June 17 last, and the 
species, m accordance with M. D’Albertis’ wishes, was 
proposed to be called Paradisea raggtana, after the Mar¬ 
quis Raggi. 


As the collection of birds which contained these two 
new Paradise-birds only reached me on the morning of 
the same day as the meeting of the Society, it was not 
possible to make an accurate examination of all of them 
before the meeting, and the two Paradise-birds, being the 
most remarkable among the novelties, were alone de¬ 
scribed. But I have now had time to examine the whole 
series carefully, and find that it contains 70 specimens 
referable to 53 species. Twelve of these (besides the two 
Paradise-birds) appear to be new to Science, and will be 
described and named at the first meeting of the Zoological 
Society in the autumnal session. Besides these novelties 
there are examples of several other birds recently described 
by Dr. Schlegei from Rosenberg’s collections, and of other 
rare species. P. L. Sclatbr 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING , AND THE STANDARDS OF 
WEIGHT AND MEASURE* 


I T has already been mentioned that the gravitation or 
weight of bodies varies with their density, and the 
density of the medium in which they are placed In order 
to ascertain the true relative weight, as well as the actu il 
weight of standard weights differing in density when they 
are weighed in air, it is necessary to allow for the weight 
of air displaced by each. It thus becomes nei essary to 
reduce these weighings to a vacuum, by deduiting front 
the apparent weight m air the waght of the volume of 
air displaced by each standard 

But the weight of a given volume of air is necessarily 
more or less according to its temperature, the pressure of 
the atmosphere, and other conditions affecting it, and 



the following data are requisite for ascertaining the weight 
of air displaced by each standard. 

1. The mean temperature of the air during the weighings. 

2. The mean barometric pressure reduced to 32“ Fahr. 
and corrected for the pressure of vapour and of carbonic 
acid gas in the air. 

3. The density of the metal of which each standard 
weight is composed. 

4. The co-efficients of expansion of the metals and of 
air. 

5. The relative weight of each standard 

From data 1 and 2 the ratio of the density'of the air 
to the maximum density of water must be ascertained 
This ratio is also affected by the height above the mean 
level of the sea, and the latitude of the place where the 

• Continued from p. 070. 


comparison is made, as the force of gravity differs ac¬ 
cordingly But m practice the determination of the 
weight of air displaced in weighing is easily and quickly 
effected, either by the more accurate mode of making 
the computations from the above-mentioned data, with 
the aid of a logarithmeticnl formula and tables for re¬ 
duction of weighings, or approximately by special tables 
showing the mean weight of ordinary air displaced by 
standards of various densities The mean oidmary air 
taken as the standard air m this country is of the normal 
temperature of 62° Fahr , the bat ometcr being at 30 inches, 
with the mercury reduced by 1 omputation to the tempera¬ 
ture of 32 0 Fahr, tin amount of aqueous vapour in the air 
being assumed to lie two-thirds of the auantity in satu¬ 
rated air, and the amount of carbonic acid contained in it 
being taken at o 0004 of its volume 

The actual mode of ascertaining the weight of air dis¬ 
placed by standard weights when compared by weighings 
in air, will be described more at length afterwards. 
But some illustrations may here be given of the 
effect of the difference of density in standard weights, 
upon their weight in ordinary air. The following ilb. 
avoirdupois weights are of the actual form and size .— 



It may here be seen that the difference ol air displaced 
by the imperial standard lb. P S (Fig i), and the gilt gun 
metal lb No. 31 (Fig 2), is o 598 gr. , and if they were 
equal m weight when in a vacuum, No. 31 would be 
o 598 gr. lighter in air of the given density. No. 31 is 
one of the gilt gun-metal secondary standard weights, 
intended to regulate the weighings m air of all com¬ 
mercial weights As the primary platinum standard P.S. 
from its greater density displaced so much less air than 
ordinary brass and iron weights—the density of cast-iron 
being about 7'408, and a cast-iron lb displacing about 
ri5o gr. of air—the weight of all the gilt gun-metal lbs., 
of which No. 31 was one, was referred by Prof. Miller to 
a theoretical commercial standard lb. of brass of the 
average density of brass and bronze weights r 43), 

and thus displacing 1 047 gr of sundud air This com¬ 
mercial standard lb denoted as W was assumed to be of 
the same weight in a vacuum as P *>, and consequently 
in standard air P S was o 644 gi heavier than W 
The standard pound of quartz (Fig 3) displaces 3 217 
grams of air. It was constructed as an auxiliary standard 
on account of the invariability of quartz, and its apparent 
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weight in air was made intermediate between that of a 

E ound of platinum and a pound of brass, being 0401 gr. 
fjhter than P.S., and 0^232 gr. heavier than W. in standard 

As the determination of the density of bodies has thus 
been referred to the maximum density of an equal 
volume of water, it was evidently necessary to determine 
the absolute weight of a normal measure of water at its 
maximum density, in order to determine the true weight 
in air of a given volume of any substance, the density of 
which has been asccitained. It is claimed to be one of the 
important advantages of the decimal metric system, that 
this relation may be at once ascertained from the circum¬ 
stance of the unit of weight, the kilogram, having been 
determined by its being the weight of a cubic decimetre 
of pure water at its maximum density’. Thus the volume 
of any body expressed m cubic decimeties, or the 
nic'asure of capacity of liquids txpicxsed in litres, the litre 
being the measure of a vessel holding a cubic decimetre 
of water at its maximum density, when multiplied by its 
dcnsitv, at once gives the weight in kilogiams , or, if ex¬ 
pensed in cmtuiuties, the weight will be given in 
grammes 1 here is not the same simple relation between 
the unit of weght and of volume or capvcity m the im¬ 
pel ial svstetn, the same definite ratio not bung established 
between the unit of cubic capacity derived fioin the unit 
of length anti the unit of weight, winch is found in the 
meluc systtm r Ilus lclation has therefoie been deter- 
livned experiment illy in hngland fiom asceitamtng the 
weight ol a cubic inch of pure watei, and the determina¬ 
tion by Sir Geoige Shuckburgh in 1798 was accepted by 
scientific men in this country, anti has been leg ilised by 
Statute, by which a cubic inch of water at the temperature 
of 62“ F weighed in an of fhe same temperature, with the 
baiometer at 30 inches, weighs, 252458 grains of brass. 
From this ratio, the cubic capacity of the standard gallon, 
containing 10 lbs. weight ol water, is dcclaicd to be 
277 274 inches, and a cubic foot of water is declared to 
weigh 62 321 lbs avoirdupois llut this ratio does not 
agree with that adopted in Fiance, nor indeed with other 
and different ratios adopted in Sweden, Austria, and 
Russia icspcctively, as eletcimined from separate experi¬ 
ments made in each of these countries. As tcspccts the 
metric system, even assuming the weight of a cubic deci¬ 
metre of water to be exactly a kilogram according to its 
theoretical definition, as to which doubts exist, it is only 
equal to this weight when the water is at the temperature 
of about 39 0 1 1 or 4' C, and when weighed in .1 vacuum 
When of the oidinaiy temperature (say 62° F) and 
weighed against brass weights in ordinary air (say, the 
baromi ter at 30 inches), it w oukl weigh not a kilogram 
or 1,000 grammes, but about 999 012 grammes, the diffe¬ 
rence being the loss of weight by the weight of air dis¬ 
placed by a cubic decimetre of water. According to the 
Lnglish latio, the cubic decimetre of water would weigh m 
air 999 515 grammes And if the Fre-nch ratio were applied 
to our imperial measures a cubic inch of water would 
weigh 252 336 grains, the capacity of the gallon would be 
277 141 inches, and the cubic foot of water would weigh 
62 291 lbs. Hut in point of fart, a new and authoritative 
international determination of the weight of a standard 
unit of water is very much needed, in order that its true 
weight may be satisfactorily ascutamed and uniformly 
adopted in all countries 

11 .—standards of Imperial Weight and Measure 
The English standard units of w eight and length, the 
pound and the yard, have come down to us from the 
Saxons. The Mint pound of the Tower of London, which 
continued to be the legal unit of weight up to the time of 
Henry VIII, was the old pound of the Saxon Moneyers 
lfi use before the Conquest; whilst the earliest recorded 
standard of length in this country was the yard or gird 
of the Saxon kings, kept at Winchester King Edgar is 
recorded to have decreed, with the consent of his Wites, 


the standard.” No change was made by the Normans in 
the system of weights and measures established in Eng¬ 
land, and by a statute of William the Conqueror it was 
ordained that the measures and weights should be true 
and stamped in all parts of the country, as had before 
been established by law. 

The old Tower pound was the ancient pound sterling of 
silver, containing 20*, each of I2<f. or pennyweights. It 
was also divided into 12 ounces, and was thus used as the 
apothecaries’ weight. The Tower pound was less than 
the Troy pound by 15 dwt,, and contained 5,400 Troy 
grains It was discontinued by law in the 24th year of 
Henry VIII, the Troy pound, which appears to have been 
fiist introduced into this country from France at the 
close of the reign of Edward 111, being substituted for it. 
The maik of 8 ounces was ( of the Tower pound, and was 
identical in weight wtth the ancient unit of money weight 
in Germany, known as the Cologne Mark. The Tower 
pound was alsoncaily identical m weight with the ancient 
Alexandrian pound, the 125th part of the Great Talent of 
the Ptolemies, from which it was probably derived 1 he 
J1 oy pound is said to have owed its origin to the Arab 
loth or pound of the Caliph Almamoun, of veiy nearly 
equivalent weight, sent as a present to Charlemagne. 

The cailiest Lnglish weight for heavy goods was the 
mcichants’ pound, declared in a Statute of Henry III. to 
be equal to 25 r, or onc-lourth more than the Tower 
pound It must thus have been equal to 6,750 'i loy grs. 
Another ancient authority declared the merchants’ pound 
to have contained 15 ounces, and if these were Troy ounces 
this merchants’ pound must have contained 7,200 Troy grs 
The mcichants’ pound seems to have merged insensibly 
into the avoudupois pound of 7,000 Troy grs , not later 
than the tune of Edvvaid III It is certain that commer¬ 
cial pounds nearly equivalent to each of the three weights 
here specified were largely used in different parts of 
France and Germany. Our existing avoudupois pound 
can be distinctly tiaced to the time of Edward III, , and 
theie is good giound for believing that no substantial 
difference has occurred m its weight, or that of the Troy 
pound, since either of them was fiist established as a 
standaid in this country. 

There can also be little doubt that the length of the 
English yard has continued unchanged from the earliest 
times. The standard yard of Henry VII., which is still 
pieserved mthc Standards Department, is hardly T fpth of 
an inch shoitcr than the ltnpenal standard yard, and 
being an end-standard, it must have lost a little of its 
original length The standard weights and measures 
made in the eleventh year of Henry VII, whteh are the 
earliest English standards now known to exist, are all de¬ 
clared to have been taken from the older standards of the 
Exchequer, as were also the later standards of Queen 
Elizabeth, which continued to be the legal stand aids of the 
country up to the year 1824 Although there is no direct 
evidence of the origin of the Saxon yard, it is highly pro¬ 
bable, from its [length agreeing very nearly with that ot 
double the natural cubit (of about 18 English inches) and 
from its third part, the foot, being very nearly identical 
with the ancient Egyptian and Greek foot, that these two 
English unit measures of length owe their origin to the 
cubit of a man, the earliest known standard measure of 
length rccoided in ancient history. 

The Troy pound was the standard unit of weight in this 
country from the time of Henry VIII up to the year 
1855, when the imperial pound avoirdupois was made the 
legal standard of weight. The actual primary units of 
imperial weight and measure are now the standard pound 
avoirdupois and the standard yard in the custody of the 
Warden of the Standards, and deposited at the Standards 
Department, Old Palace Yard, Westminster. They 
were constructed under the superintendence of the Stan¬ 
dards Commission, appointed m 1843 for the restoration 
of the standards of weight and measure which had been 
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or Council, that “ the measure of Winchester should be 
placed in the custody of the Clerk of the House of 
Commons, and were destroyed by the burning of the 
Houses o( Parliament on October 11,1834 The members 
of this Standards Commission had previously given their 
services as a preliminary committee, having been ap¬ 
pointed in 1838 to consider the steps to b<» taken for re¬ 
storing the standards, the Act of 1824 (5 Geo. IV. c. 74), 
under the authority of which the lost standards had been 
legalised, having directed that, in the event of their loss 
or destruction, new standards should be constructed in 
accordance with provisions contained in the Act, by re¬ 
ference to an invariable natural standard. 

These provisions were as follows — In regard to the 
Standard of Weight, it was recited in § 5 of the Act, that 
a cubic inch of distilled water, weighed in air against 
brass weights, at the temperature of 62° hahr the 
barometer being at 30 inches, had been determined by 
scientific men to be equal to 252 458 giains, of which the 
Standard Troy pound contained 5,760, and if this 
Standard were lost or destroyed, a new Standard Troy 
pound was to be constructed, bearing the same propor¬ 
tion to the weight of a cubic inch of water, as the 
Standard pound bore to such cubic inch of water. 

It will thus he seen that the new unit of weight was 
declared to be dependent upon the new unit of length, it 
being based upon the capacity of the cubic inch, or the 
cube of the thnt)-sixth part of the Standard yard. 

With respect to the Standard unit of length, § 3 of the 
Act recited that the Imperial Standard yard, when com¬ 
pared with a pendulum vibrating seconds of mean time 
in the latitude of London, in a vacuum at the level of the 
sea, had also been determined to be m the proportion of 
36 inches to 39'1393 inches, and it was provided that it 
lost or destroyed, a new Standard yard should be con¬ 
structed bearing the same proportion to such pendulum, 
as the Imperial Standard yard then bore to it. 

After long deliberation, the Committee made a very 
full Report, dated December 21, 1841, and declared their 
opinion that the several elements of reduction of the 
pendulum experiments referred to in the Act of 1824, 
were doubtful or erroneous. It was evident, therefore, 
that the course prescribed by the Act would not neces¬ 
sarily reproduce the Standard yard It appeared also 
that the determination of the weight of a cubic inch of 
water was still doubtful, differences being found between 
the best English, French, Austrian, Swedish and Russian 
determinations amounting to about of the whole 
weight, whereas the results of the mere operation of 
weighing might be determined within tosIitoii °f t ^ lu 
whole weight The Committee were fully persuaded that 
with reasonable precautions, it would always be possible 
to provide for the accurate restoration of Standards by 
means of material copies which had been compared with 
them. And they had ascertained that several measures 
existed which had been most carefully compared with the 
former Standard yard , and several weights, which had 
been most accurately compared with the lost Standard 
pound , and by the use of these, the values of the original 
standards could be restored without sensible error. 

They recommended that no change should be made in 
the values of the primary units of the weights and 
measures of the kingdom, or in the meaning of the 
names by which they were commonly denoted ; that the 
construction of the Standards be entrusted to a Committee 
of scientific men, under certain instructions contained 
in the Report, and by comparison with the most carefully 
selected specimens ; that the Parliamentary standard of 
length be one yard, there appearing no sufficient reason 
for departing from the length hitherto adapted for the 
standard ; and that the Avoirdupois pound be adopted 
instead of the Troy pound as the Parliamentary standard 
of weight, the avoirdupois pound being invariably known 
and generally used, and the Troy pound being wholly 


unknown to the great mass of the British population, and 
comparatively useless They also recommended that no 
new specific standard of capacity be established, the unit 
of capacity, the gallon, being continued to be defined by 
its containing 10 lbs. weight of distilled water, as specified 
m the Act of 1824. 

Many other important recommendations were also made 
by the Committee in relation to the official Secondary 
Standards, and the verification and legalising of local 
Standards for the use of Inspectors of Weights and 
Measures throughout the country, and for the Colonies, 
in order to secure the requisite uniformity m commercial 
weights and measures, <md their accordance with the 
scientifically constructed primary standards. 

For more effectually carrying out these recommenda¬ 
tions for the construction of the new Standards, the 
Standards Commission was appointed on June 20,1843, 
and continued their labours until 1854, their definitive 
Report being dated on March 28 in that year. 

The preliminary Committee was composed of the fol¬ 
lowing scientific men —G B Airy, Astronomer Royal, 
Chairman (now Sir G B Airy, K C B , and President of 
the Royal Society), F. Baity, V P R S.; J E D. Bethune; 
Davies Gilbert, V P.R S , J G. S. Lefevrc (now Sir J. G. S. 
Lefevre, K C.B ), J W Lubbock (afterwards Sir J W 
Lubbock, Bait.), Rev. G. Peacock, F R S. Dean of 
f ly and Lowdian Professor of Astronomy , Rev. R 
Sheepshanks, F R S , Sir J. F H Herschcl, Bart 
With the exception of Mr) Davies Gilbert, who died in 
the meantime, all these sc lent 1 tic men continued their 
services as members of the Commission for constructing 
the new Standards The Marquis of Northampton, 
P R.S., Lord Wrottesley, F R.S , and Prof W H. Miller 
were also appointed members of the Commission On 
the death of the Marquis of Noithampton, the name of 
the Earl of Rosse, his successor as President of the Royal 
Society, was added H. W. CHISHOLM 


ORkODON REMAINS IN THE WOODWARD- 
IAN MUSEUM ; CAMBRIDGE 

I N addition to the valuable collection of recent skele¬ 
tons lately given by Lord Walsingham to the Uni¬ 
versity of Cambridge, he also presented a series of 
mammalian remains from the Miocene deposits of the 
Mauvaises Terres in Nebraska These were, fortunately, 
for the most part brought to England in masses of the 
original rock, and have therefore had the great advantage 
of Mr. H. Keeping’s care and skill in developing them 
fiom the matrix His long-continued labour has resulted 
in the most interesting collection of fossils referred to in 
this notice, and now deposited in the Woodwardian Mu¬ 
seum. Professor Hughes has entrusted me with the exa¬ 
mination and determination of the remains, and has 
afforded me every possible assistance. The species 
revealed, some of which may possibly require the esta¬ 
blishment of a new genus, at any rate appear to be new 
to science, and much larger than any hitherto described 
in America. We have thought that, pending the pre¬ 
paration of a complete description, your readers would be 
interested in a general account of the fossils ; and espe¬ 
cially it has been thought desirable that an account of the 
skull and dentition should be given in as simple a form as 
possible ; for I have not yet seen any description of the 
skull other than the complete one of Prof. Leidv. At 
any rate, fresh interest will be excited m the Oreodontidas 
now that so splendid a series of remains can be seen m 
an English Museum. 

A summary of our fossils may be thus given — 

I. A large nearly complete skull, with lower jaw at¬ 
tached j the zygomatic arches being, however, almost 

a/'Fhe greater portion of a large skull preserving very 
completely one zygomatic arch with posterior crest. 
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3. Another skull of the same species showing the part 
anterior to the bifurcation of the sagittal crest 

4. Another large skull of the same species, wanting the 
greater part of the face 

. A nearly complete skull of another species 
. The greater part of two skulls of Ottodnn Culbeit- 
soni (the original and typical species), smaller than any 
of the above. 

7. Half of the frontal region of an individual larger 
than any of the others. 

8. Casts of the brain of a large and of a small species, 
with determinable parts of bones attached 

9. Many pieces, more or less complete, chiefly parts of 
upper and lower jaws with teeth, including a number 
which show the canine and incisor teeth 

10. Portions of limb bones, and a number of vei tebrtr. 

Besides these, the collection includes Carnivorous, 

Rodent, and other \ cry interesting remains. 

“The deposits of the Mauvaiscs Tures,” says Prof 
Lcidy, “are remarkable foi the great quantity of fossil 
remains of mammals and turtles they have Melded with¬ 
out further exploration than picking them up fioin the 
surface of the country Detached fiom the mighbounng 
soft and icadily disintegrating locks, the fossils lie stiewn 
about, and have often attracted the attention of tlu. least 
curious of those who have traversed the district Many 
of the loose fossils have gradually been collected by tra¬ 
vellers and others, so that few of a conspicuous character, 
I am told, now remain. Of those collected, by far the 
greater part have been submitted to my investigation, 
and these have amounted to the enormous quantity of 
between three and four tons in weight ” The first descrip¬ 
tion of fossils from the Mauvaiscs Tunes, was by Di 
Prout, who, in 1846 and rB 47, desenbed a jaw of a laige 
animal supposed to be a l'al.notherium, in the Am, man 
Journal of Sett me and A>t. Giadually specimens came 
to light, many of which were desenbed by Pi of. I eidy, 
who collected and completed Ins descriptions in 1852, 
when he published, in the Smithsonian Cnnlubutions, 
“The Ancient Fauna of Nebraska,” of 126 pages, and 24 
splendid plates In succeeding years the Mauv.ust s Terres 
were further explored by Dr David Dale Owen, Dr John 
Evans, and Dr. F V Ilayden, who brought to Phila¬ 
delphia large collections of fossils Altogether Prof. 
Leidy supposes that he has seen entne skulls or portions 
of skulls of about 500 individual Oreodonts, a very laige 
proportion of which belong to one species, Oteodon Cul¬ 
bertson. In 1869 the results of his twenty years’ labour 
were published as the seventh volume of the second senes 
of the “Journal of the Academy of Natural Sciences of 
Philadelphia,” under the title of the “ Extinct Mammalian 
Fauna of Dakotah and Nebraska,” 472 pages, and 29 
plates, large quarto This great work includes also a 
synopsis of the entire mammalian remains of North 
America, with the most complete references and the 
author’s valuable critical opinions The interest is not 
meiely in the aitiodactyle ungulates, but also in the 
penssodactylcs, including the famous Hippanon and 
Anchitherium, as well as the Rhinoceros, Machairodus, 
Mastodon, and Edentate remains Quite recently Prof. 
Marsh has described a new medium-sized species of 
Oreodon m the current number of th a American Journal 
of Science and Art. 

The family Oreodontida 1 is characterised by the 
possession of an elongated massive skull, of which the 
portion in front of the articulation of the lower jaw con¬ 
stitutes more than three-fourths. The upper surface 
slopes gradually from behind forwards Posteriorly is a 
high sagittal crest (1 Jin. at the greatest height in large 
species), 1 caching far back, so as to project on a level 
considerably behind that of the occipital condyles. The 
crest is flanked by large and wide temporal fossa;, their 
floor being chiefly formed by the squamous bone, which 
is internally strongly convex, and Dears a blunt ridge 


proceeding from behind forwards, downwards, and out¬ 
wards The sagittal crest bifurcates anteriorly to form 
the postero-latcral sides of a nearly flat lozenge-shaped 
frontal region, whose lateral angles overarch the com¬ 
pleted bony orbits The upper surface of the face is 
terminated by elongated convex nasals, which extend, I 
think, quite to the level of the front of the premaxilla, and 
project furthci in the middle line than at the sides The 
nasal cavities aie very large, high at the anterior opening, 
and do not open laterally on the face neai the orbit. 
They have complicated turbinals The frontal region is 
alternately gently convex and concave, being more 
convex near the lateral angles. The frontals have, near 
the middle line on each side, a considerable supra¬ 
orbital foramen, appearing at about the level of the 
posterior boundary of the orbit. 

On the lateral aspect of the skull there is first to he 
noticed the lateial occipital ciest which extends out¬ 
wards and backwards, as the outer margin of the post- 
occipital fossa, which varies in size. It then bifur¬ 
cates, giving an inferior blanch continuing the margin of 
this foxsi, and a lateral branch winch passes far out- 
waids, bounding the great temporal fossa This ridge 
rises higher as it lecedesfmm the occipital region, and 
external to the articulation of the lower jaw envelopes 
into a emved crest, which is remarkably large and thick 
in one specimen Further forward this crest docs 
not exist The widest part of the skull is just m front 
of this , in one of our species the width at this point 
is twice as great as the distance from the occipital 
to the orbit. The zygomatic process of the squamosal 
comes forward to the under part of the orbit, and is 
received into a long concavity of the malar. The latter 
passes above tilts process, to join the post-orbital process 
of the frontal, and bound the large oval or circular orbit. 
The malar is often of great vertical depth, and joins a pro¬ 
minence of the maxill.e above the alveoli of the posterior 
molars. Inside and above this elevation, the lachrymal 
occupies a considerable space on the face, and has an 
antorbital fossa of varying size Antenorly the face 
continues comparatively high, generally convex, and 
neatly veitical 

The base of the skull presents the occipital condyles, 
which have their anteuor and posterior portions obliquely 
bent upon each other at an acute angle ; they approach 
very close to one another in the median line below. The 
basi-occipital has a strong raised median ridge, which 
gradually dies away on the basi-sphenoid. The basi¬ 
cranial axis is set at an angle of about 40° to the palatine 
axis. Externally there is a large nipple-shaped post- 
glenoid process of the squamosal (the transverse diameter 
being the greater). Immediately on its inner side is a 
large auditory bulla, somewhat compressed , and applied 
to its external surface, and at the same time nearly 
touching the post-glenoid process is a long and strong 
paroccipital The external meatus opens obliquely up- 
ward in front of the paroccipital 

Between the teeth, the palate is of almost uniform 
width, is regularly concave, and smooth. It extends for 
some distance behind the molar teeth, being narrowed ; 
and has a concave posterior margin of different form in 
the various species. The pterygoid continues the lateral 
part of the concavity to the alisphenoid region. 

The horizontal ramus of the mandible is of moderate 
height, each half being separated slightly from the other 
in the specimens. The symphysis is considerable, and 
shows serrated sutures. The anterior end of the mandible 
is very little diminished in height, has less of the spatulate 
form than ordinary ruminants, and is somewhat expanded 
in consequence of the size of the canines The rami are 
very nearly parallel throughout their whole extent. The 
ascending ramu9 is high, with a small coronoid process, 
and a transversely elongated condyle. 
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In the middle line above there are six small somewhat 
chisel shaped incisors, increasing in sue from within out¬ 
wards. Next succeeds a large curved conical canine, 
flattened on its external aspect, and bearing a slight 
median longitudinal groove. There are seven teeth in 
the molar series, of which the first four appear to be pre¬ 
molars. These teeth present characters common to most 
ruminant genera, the premolars showing one double 
crescent, and the true molars two double crescents , the 
convexity of the crescents being tinned inuards as in the 
upper jaw of all ruminants They arc very squaie in 
general shape, and the ch scents are very convex l'hc 
junction of the anterior and posterior crescents externally 
is raised into a stiong column, and a similai column pio- 
jects as a thud lobe on the posterior molar 

In the lowtr jaw eight teeth appeal in front , the su 
middle ones of about the same xi/l ax the incisors of the 
upper jaw, but more cylindrical Hie extreme tooth on 
each side, homologically a canine, is considtiably huger 
and more chistl-shapc d. The upper canine bites imme¬ 
diately bchu d this tooth , and behind tins again is a long 
curved cammfoim tooth similar to the caim.e ot the upper 
law lhie'C prtmolars and three tiue molais succeed 
They ate generally similar to tho'e ef the upper jaw, 
but have the convexities of the crescents turned out- 
wauls Throughout, the senes of teeth there is no dias¬ 
tema, except just as much as will allow the canine teeth 
to fit compactly above and below. 

The following are, roughly, the dimensions of the huge 
skull No, 1 —Length on upper suiface, 13} or 14 inches , 
height posteriorly 8V inches ; anteriorly, nearly 0 inches , 
length of lower jaw,'ioi inches, length of molar sents of 
upper jaw, 6 mchex. 

A brief comparison with some other skulls will assist 
tn giving an idea of the affinities of the- Oreodonts 'I he 
Peccary presents perhaps the greatest nunibu of resem¬ 
blances. 'lhe sagittal ridge and fiontal surface are some¬ 
what alike, but the sagittal ridge is much longer and 
higher 111 Oicodon The part of the squamosal (with the 
high crest) posterior to the glenoid cavity is similar, but 
not neatly so elevated or so widely diverging from tlic 
middle line. The supra-orbital foramen is on the level of 
the anterior, and not the posterior of the orbit. The post- 
oceipital fossa and the condyles arc very much alike , so 
is the mi rowing of the palate behind the molars , but the 
palate is wider and not so long pioporlionally in Oreodon 
'lhe postenci edge of the mandible is similai. 

But the differences between Oreodon and the Peccary 
arc many and important; the charactcis of the teeth arc 
very different: the Peccary has a large diastema, the 
mandibular rami are not parallel, the nasal cavities aie 
smallei in propoition, there is no lachrymal fossa, the 
orbit is incomplete , there is scaicely any post-glenoid 
process of the squamosal. 

The pig exhibits somewhat more likeness to Oreodon 
in the relations and size of the par-occipital and the 
auditory bullae ; but differs still more importantly in the 
wide separation of the two temporal fossa: by the inter¬ 
vening flat panetals. 

The Camel agiees with Oreodon m the large size and 
close proximity of its temporal fossae, which aie sepaiated 
by a sagittal crest, but the latter is low, and the flooi of 
the temporal fossa is exceedingly convex. There arc vast 
differences in the face, teeth, mandible, and auditory 
bulla:. 

In the ordinary Ruminant, as the sheep, it is the face 
which presents most resemblances to our specimens. 
These consist in the shape of the nasals, the neatly ver¬ 
tical maxillae, the complete orbits, the antorbital fossa of 
the lachrymal, the Ruminant molars, and the form of the 
palate between the molars. But the posterior part of the 


skull is very unlike. Fvcn in the mol.ir tieth, while the 
type is the same there are considerable differences which 
will be hereafter fully described. 

The Llama is much less like Oreodon than the 
camel is 

The casts of brains and the limb and trunk bones anel 
vertebrae promise to afford very interesting matter, but 1 
have not yet made a cauful examination of them 

G. T. Dei 1 any 


A STRONOATICAL ALMANACS, 

A Comparative Hisiorv of the “ Connaissance 
jus Temps,” the “ Nautical Almanac,” and the 

“ jAHRHUC.ll ” OF 111 RI IN.* 

1 -~The"Lonnan\anu dts 'Icmpi”of PicardandLifebvte. 

I N 16C6 a celebrated bookstllci of Paris, Jean de 11 
Caille, at the sign of the “ Fontaine d’or,” in the Rue 
Jacob, published, at his own expense, the “ Asttonomic.il 
1 phomtndis” of linker, the Axtionoincr of Dantzig. 

I he sc Lphcmeridex were calculated on tin observations of 
Ivclio Brahe and Kepler, accoidmg to the rules given in 
the Rudolphinc t ibles—table-, consti ucteil at the expense 
of Rudolph 11 , Lmpcror of Germany, by Tycho Brahe, 
Ixi pier and himself 1 In ir title was, “Juhanms Heckcn 
Mutuum Cadestium Lphcmeiides, ad anno 1676, ad 
annum 1G80, ex observations us Cornells nohilisst- 
morum Tychoms Urahci et Johanms Kepleri. Hypo- 
thexibus Physicix, tabuhsque Rudolphinis ad mcridianum 
Uiantbuigicuin in ficto Cymbnco” 

These t ibles gave for the meridian of Urambouig 
(island of Heven, between Copenhagen and Elsinore)— 
which derived considerable importance from the immortal 
observations of Tycho Biahc— and foi each day the longi¬ 
tudes and latitudes of the sun, of the moon, of Mercury, 
Venus, Main, Jupiter, and .Saturn , the longitudes in de¬ 
grees and minutes tor the planets and the sun, in degrees, 
minutes, and seconds for the moon , the latitudes in de- 
gtces. They contained, more-over, an announcement of 
the eclipses of the sun and of the moon for the* whole 
period indicated, and a table of gcogiaphical co-ordmates 
(latitude and longitude icckoned hom Urambourg) of the 
pi incipal towns. 

These Ephemendcs, the best that then existed, stop¬ 
ping at the year i860, Picaid, the crealoi of cxait astro¬ 
nomy, resolved to continue them But on account of 
a voyage which King Louis XIV was about to undertake, 
and during which the work which Picaid pioposcd might 
be useful, the French astronomer decided to advance by 
a year the date of his publication, and to commence 
with the year 1679 

The Ephemcrides of Picard are thus tilled —“ La 
Connausancc des Temps 011 Calcndner et Lphtfmdridcs 
de lever et coucher du soled, de la lime et des autres 
plan6tes, avec les dchpscs, pour l’annoe 1679, cnlcuMes 
sur Paris, et la manGe de s’en xervir pour les autres 
dlc'vations \ , avec plusieurs auties tables ct tiaitds d’astro- 
nomie et de physique, et des Ephdmdndes de toutes les 
plandtes en figures.” 

This work contains the following inhumation —r The 
tune, almost to the minute, of the rising and setting of 
the sun and moon at Pans, (or every day of the year. 
2 The time of the rising and setting of the sun (every 
fortnight) and of the moon (every ten days) for Calais, 
Pans, Lyon, and Marseille Fiom these tables the pre¬ 
ceding time could be calculated for every point of France. 
3. Announcement of eclipses of the sun and moon 
4 The time of the passage of the. moon across the me¬ 
ridian and the right ascension of the sun for eveiy day 
of the year. We have thus the time of the tide. Be- 

« Translated from La Kmu SacnUfiqut, July to. 

♦ The word ilfvatum it synonymous with latitudt. 
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sides, the solar dials could be used to obtain the 
hour during the night by the shadow of the moon, 
and indeed the time at night could be obtained by 
observation of the fixed stars The same table con¬ 
tains the value of the equation of clocks and pen¬ 
dulums, what we now call the “ equation of time.” 
J. A summary of the movements of all the planets for the 
year, containing little but an indication of the epochs 
when they were visible and of the constellations through 
which they passed 6 A plate in which the preceding 
data were graphically traced 7, A table of the latitudes 
and longitudes (adjusted to the meridian of Paris) of the 
principal cities of France 8. An appendix, relating to 
physical questions, containing an account of the winds 
which prevailed in Paris for every day of the preceding 
year, and an exact account of baiometric indications for 
the same period. 

In 1680, Picard completed his volume b> the follow¬ 
ing additions —A note on the mquuy into longitudes 
{rechetdies des longitudes) by means of clocks and pen¬ 
dulums ; a table of lengths of the pendulum coi responding 
to an increasing number of vibrations per second, and in¬ 
tended for the regulation of clocks, a table of declinations 
of the sun for each day (by degrees and minutes ); and 
lastly, a table indicating the weights of the unit of volume 
(a cubic foot) of different substances 

These Epheniendcs, although less complete, so far as 
pure astronomy is concerned, than those of Heckei. were, 
however, superior to them from a practical point of view, 
by the substitution of the right ascension of the sun and 
moon for the longitude and latitude of these bodies ; it is, 
in fact, the right ascension and decimation which are 
directly useful to astronomers 

Picard, who published the “ Connatssance des Temps ” 
at his own expense and his own risk, was naturally inte¬ 
rested in the success of his work. Thus, after having 
sought to satisfy the wants of astronomers and manners, 
he added to this publication a list of the days on which the 
posts to the various towns of France set out from Paris. 
The custom of adding to the astionomical tables physical 
or statistical data altogether foreign to astronomy, has 
been continued to the present time in the “ Annuaire du 
Bureau des Longitudes ” 

Still the great labour required in editing these Epheme- 
ndes soon tired the Abbd Picard, who tried to find a 
successor. Therp was then at the college of Lisieux, at 
Paris, a professor of rhetoric named Pierre, who was a 
good astronomer, and on that account was intimate with 
all the astronomers of his time. The learned Abbd asked 
him one day if he knew any one capable of assisting him, 
and afterwards of carrying on the “ Connaissancc des 
TempsPierre proposed Jean Lefebvre, weaver at 
Lisieux, who, in the intervals of leisure which his work 
allowed him, amused himself by reading some books on 
astronomy, and was familiar enough with that science to 
be known to Pierre, originally of the same town . he had 
sent the latter, among other things, calculations of eclipses 
which auite agreed with observation. Pierre and Picard 
then asked Lefebvre to calculate a table of the passage of 
the moon across the meridian, and this having been 
accurately performed, they offered him an academician’s 
annuity to come to Paris and continue the “ Connais¬ 
sancc des Temps.” We owe to his calculations the 
volumes from 1684 to 1702. Profiting by the new tables 
of the equation of the sun of Picard and Cassini, he was 
able to calculate the “ Connatssance des'Iemps” with 
more accuracy than had ever been done before 

To Lefebvre also are due seviral additions and modifi¬ 
cations Thus in 1686 he added a tabl< ol the ex ict post 
tidfts of the planeis, irie sun, and ilie moon lor every ten 
oass, in 1690 he gave ihe immersions and emergence's of 
the first satellite 01 Jupiler, in 1691 maxims in reference 
to the movement of a ship, a list of ports and coasts, &c. 
In 1692 he added a table of refractions from o° to 90° of 
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apparent height, calculated to a minute up to 48° and to 
a second from 48° to 90°, as well as a value of the declina¬ 
tion of the needle according to the observation of La 
Hire. 

In 1693 Lefebvre, having left Paris to take part in the 
geodetic operations of Picard, one of his colleagues of the 
Academy, Lieutaud, edited the Connatssance des Temps 
in 1693 and 1694 , but on his return he resumed the edi¬ 
torship, and continued it without interruption till 1702. 

At that time, in consequence of an incident curious 
enough to berr relation, the publication of the Connais- 
same act Temps was taken up by the Academy of 
Sciences. 

The son of De la Hire, a very popular academician, 
who had considerable influence among his colleagues, 
published, for 1701, a collection of Ephimendes intended 
to rival those of Ltfebvie, in which lie said, “ I hope, at 
least, that there will not be found here errors ( Uot^nements) 
of calculation so great as are seen in certain popular and 
much praised Ephcmendes,” &c Wounded to the quick 
by such a repioach, altogether untrue, Lefebvre wrote in 
the preface of the tonnaissanu, for 17c 1, “I cannot 
avoid replying to the invectives of a certain small novice 
fDe la Hire jf/s], supposed author of an annual Epheme- 
ndes published a short time ago. This new author, filled 
with a spirit of vanity, presumption, and falsehood . . . 
We reply to this youthful novice , . .” 

Dc la Hire, himself, was not spared At this uncouth 
reply the enemy’s camp winced, and resolved on ic- 
vengc , success was eas>, for Lefebvre was by no means 
a general favourite Little by little the meetings of the 
Academy were rendered insupportable to him, and when 
he had absented himself for a certain number of meetings, 
his name was struck out of the lists of that body. De¬ 
prived of his Academician’s pension, Lefebvre could no 
longer continue the Connaissance des lemps. The 
Academy then took possession of the publication, which 
became a public undertaking; so that the volume of 
1702, instead of being, like the previous ones, dedicated 
to the king, is published “ by order of the Academy of 
Sciences.” The old title is changed, and it is simply 
called “ Connaissance des Temps, pour le Mdndicn de 
Hans.” 

{To be continued ) 


NOTES 

Is reference to the meeting of the British Association at 
Bradford, the Reception Room will be opened on Monday, 
September 15, at I r M, and on the following days at 8 A.M., 
for the issue of tickets to members, associates, and ladies, and 
for supplying lists and prices of lodgings, and other information, 
to strangers on their arrival. No tickets will be issued after 
6 r.M. On and after Monday, September 15, members, and 
persons desirous of becoming members or associates, or of ob¬ 
taining ladies’ tickets, aie requested to make application in this 
room In the Reception Room there will be offices for supply- 
■ng information regarding the proceedings of the meeting. The 
“Journal,” containing announcements of the arrangements for 
each day, will be laid on the table on Wednesday, September 
17, and the following mornings, at 8 A.M., for gratuitous distri¬ 
bution. Lists of members present will be issued as soon as 
possible after the meeting, and will be placed m the same room 
for distribution The first general meeting will be held on 
Wednesday, September 17, at 8 p,m. precisely, when Dr. Car- 
penter, LL.D, F.R.S., &c., will resign the chair, and the 
President Elect will assume the presidency, and deliver an ad¬ 
dress. On Thursday evening, Septembei 18, at 8 P M., a 
Soiree j on hi id ay evening, September 19, at 8 30 p.m , a Dis¬ 
course ; on Monday evening,September 22, at 8.30 p.m., a Dli- 
course; on Tuesday evening, September 23, at 8 p.m., a Soirdtj 
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on Wednesday, September 24, the concluding General Meeting 
will be held at 2 30 r.M We omitted to mention in last week’s 
number that the President of Section D, Biology, is Prof 
Allmann, M D , F R S. 

StK Henry Rawijnson has received a letter dated Khar- 
toom, July 2, fio-n Sir Samuel Baker Sir Samuel expresses a 
hope that he will be in Englan 1 in S eptember In reference to 
the oneness of Lakes Tanganyika and Albert Nyan/a, he says : 
—“ The envoys sent by M’tdse all assured me that the Tangany¬ 
ika is the M’wootan N'/iri (Albert Njanva) an! that Ujiji is on 
the eastern border; that you can travel by boat from Ujiji to the 
north end of the Albert Lake, but you must have a guide, as 
tome portions are very narrow and intricate From my expen- 
ence of the high-water glass, 1 should expect islands and Boating 
vegetation in the narrow passes described. I am by no means 
fond of geographical theories, but the natives’ descriptions were 
so clear that I accepted as a fact that the Tanganyika and Albert 
Lakes are one sheet of water, with marshy narrow straits over¬ 
grown with water grass, through which you require a guide ” 

The Session of the British Medical Association in London 
during the last week seems in all respects to have been most suc¬ 
cessful • a great many papers were read, and a great quantity 
of pleasuring hurried through Many of the papers were valu¬ 
able from a medical point of view, and some of importance 
even from a general scientific standpoint. This week we give 
a short abstract of Dr. Sanderson’s address. 

Al' the annual general meeting of the Royal Botanical Society, 
on Monday, the Council congratulated the Fellows on the fact 
that since the last anniversary meeting the progress which had 
characterised the operations of the society during the last fewr 
years had been maintained The number of new hollows elected 
during the year was 114, being an increase of ten above that of 
last year, few resignations had occurred The total number 
of Fellows and members at the present time was 2,502, the 
largest on the books of the society since its commencement 
The total amount received in subscriptions was 250/ in excess 
of that of last year, and considerably above the average of the 
last few seasons I rum the auditor's report it appeared that the 
total receipts for the year, including the balance of 529/. from 
the previous year, amounted to 13,434/ 6s. xu/., and the pay¬ 
ments, exclusive of the balance in hand, 2,1701 <)s 4,1 , to 
11,263/ t 7 s 7</- The report of the secretary was also read, 
and was equally satisfactory with the other reports. The Council 
for the next year was elected by ballot. 

Prof G. Schweizer, Director of the Moscow Observatory, 
died on July 5, after a long llluess 

The death of Sir Francis Ronalds in his 86th year, at Battle, 
in Sussex, has just been announced Sir Francis was well 
known, many years ago, for his experiments m electricity. In 
1823 he published a pamphlet containing an account of some of 
his experiments, and explaining, with the help of illustrations, 
his plan of an electric telegraph. He had erected in his own 
garden, first at Highbury and then at Hammersmith, a number 
of poles supporting eight miles of wire, and through this wire 
he sent his messages. Each message was read at the further end 
by means of two needles moving on a dial plate, a plan much 
the same as that which afterwards came into general use. The 
spark in his telegraph system was however created by an elec¬ 
trical machine, and not, as in existing systems, by a galvanic 
battery. In recognition of the value of his discovery, the Go¬ 
vernment bestowed on him the honour of knighthood in 1870, 
when the same mark of appreciation had been conferred on Sir 
Charles Wheatstone for his improvement of the telegraph. Sir 
F, Ronalds superintended for a short time the Meteorological 
Observatory at Kew on behalf of the British Association, and 
the Government conferred upon him a small pension for his Ser¬ 
vian to Science. For some yean he lived in the north of Italy, 


studying the works of Italian w l'ers on elertri ity Lately he 
was engaged in his Home ai Bittle in preparing a catalogue of 
the published books and papers on electrical science, which we 
believe is quite ready for print, an 1 will be of great value to 
students. 

To the notice which appeared some few weeks back stating 
that the large female Octopus had deposited a quantity of -pain 
on the rock work of her tank, we have now to add the still 
more interesting intelligence of the successful development at d 
escape of the perfected embrj os It will be remembered that 
the first of these eggs were depositea on June 19, and as the 
earliest arrivals of the young Octopods into the outer waters of 
their tanks took place on !■ riday the 8th inst, we have just 
eight weeks as the period of incubation. Mr. Saville Kent, 
hiving personally witnessed the congress of the two sexes in 
April last, we are also in a position to record an almost 
similar period occupied during the process of gestation, and 
which together constitute an important addition to our previous 
knowledge of the habits of the Cephalopoda Since Mr Sanlle 
Kent’s resignation of the Curatorship, the Brighton Aquarium 
has unfortunately lost the older and tamer example of the two 
porpoises, commented upon by that gentleman in Nature for 
July 17, as also the unique specimens of the Sturgeon and 
John Donie, which have likewise received a share of attention 
from the same pen 111 the pages of this journal 

The Lords of the Committee of Council on Education are 
about to appoint a keeper of the Natural History Depart¬ 
ment of the Edinburgh Museum of Science and Art The 
saliry will be 350/, rising to 450/ per annum. Candidates 
should apply to the Secretary, Science and Art Department, 
South Kensington. 

The German African Exploration Society has received a 
dispatch, dated July 1, announcing the arrival of Professors 
ii.istian and Goeschen at Cabinna Clougd, for which place 
Dr Guesfeldt had started on June 28 from Sierra Leone. 
I)r Falkenstein, Dr Anatom, physician, and Herr Linder, 
engineer, are hourly awaiting, at Berlin, further intelligence, cn 
receipt of which they leave to join the expedition. 

A anthorraa aitsltalts , one of the grass gum trees of Australia, 
■scorning into flower for the first time in Europe, 111 the succu- 
lcM-house at Kew There is also a hue plant of . I gave jacqux • 
untna, removed to the palm-house for the sake of space, which 
is now in full flower. 

DR Pktf.rmann has sent us advanced sheets of some of the 
articles to appear m the forthcoming number of his Mstthnlungoi 
One of these gives an account of the Polaris Arctic Expedition 
under the unfortunate Capt Hall, and points out the main scien¬ 
tific lesults, which Dr Petermann lightly regards as of the 
highest importance. He animadverts with considerable seventy 
on the conduct of the English for the last nine years with regard 
to Arctic exploration, we, he says, having during that time 
endeavoured to depreciate the efforts of others, while we our¬ 
selves have done nothing Even the expedition of the daring 
Hall, he declares, we sneered at when it set out, and since 
its fate was known, have spoken slightingly of the results We 
must acknowledge that Dr. Petermann’s taunt as to our inaction 
during the last nine years in the direction of Arctic exploration 
is to some extent justified by facts; lhat inaction, however, is 
not due to the apathy of English men of Science but to the par- 
simony of the British Government. We have done much in the 
wray of private effort for discovery, but no amount of private effort 
is equal to the fitting out of an adequate Polar Expedi¬ 
tion. It is, we believe, the earnest desire of all classes 
that Government should provide the means of enabling this 
country to take that foremost part in Arctic exploration which 
was formerly hers without dispute, by fitting out a thoroughly 
equipped expedition, an expedition which should hare for one of its 
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aims the hading of the Pole As to Captain Hall’s expedition’ 
so far as we are aware, the lugh value of its results has been 
everywhere in this country gratefully acknowledged, as well as 
the indomitable bravery and enthusiasm anil high intelligence of 
the leader; one of its most important results, for which all men- 
of Scienco must be thankful, is that it has left the most prac¬ 
ticable path to the Pole no longer questionable That the Polaris, 
however, was ill suited for ice-navigation, and that there was a 
w*nt,of that thorough discipline on board, without which no 
expedition of the kind can hope to be perfectly successful, 
we still maintain is borne out by what was elicited dur¬ 
ing the official investigation We sincerely hope with Dr. 
Petermann that the magnanimity and liberality of the American 
Government will be the means of putting an end to the “ mere 
talk of Englishmen,” and of inducing our Government ut last 
to set about organising on the most liberal scale an expedition to 
leave our shores in the spring of 1874 Other papers in the 
forthcoming number arc “With the Russian Army against 
Khiva," being two letters to Dr l’etermann from Lieut Hugo 
Stumm, of the Westphalian Hussar Regiment, and a paper by 
Dr. D Sievers, dated 1'iflis, May 7, full of geographical infor¬ 
mation of great importance. The same number will contain 
the conclusion of Baron von Richthofen’s account of his travels 
from Pekin to Sz’-tshwan. 

The last issued number (vn) of l’eterinann’s M t'teilungcu 
contains the conclusion of Lrncst Morno’s Travels in High 
Sennaar; the Results of the Observations made during the 
voyage 1 f the . llbirt in November and December last, by Prof. 
Mohn, Director of the Norwegian Meteorological Institute, 
and a well-constructed map of the Chinese Province of Kuang 
Tung, from native and foreign authorities, by Dr Hirtli, with 
accompanying description 

PROF Agassiz, m his address to the students, at the opening 
of the American School of Natural History, on Penikese Island, 
said “ Our chief work will be to watch the aquarium. I 
want you to study principally marine animals The only way to 
do that properly, is to have them alive by your side In a very 
few days I shall place at your disposal a series of these ap¬ 
pliances I have ordered one for every person admitted to the 
school, so that each of you will have means to make these inves¬ 
tigations 1 have never had, in my own laboratory, better 
opportunities for work than I place at your disposal Out way 
of studying wdl be somewhat different from the instruction 
generally given in schools I want to make it so vtry different, 
that it may appear that there is something left to be done m the 
system adopted in our public schools. I think that pupils are 
made too much to turn thur attention to books, and the teacher 
is left a simple machine of study. I hat should be done away 
with among us. I shall never make you repeat what you have 
been told, but constantly ask you what you have seen yourselves.” 
The following men of science will, it is said, assist Prof. 
Agassiz in the conduct of his new charge —Dr. Burt G Wilder, 
of Cornell; Dr. A S Packard, of Peabody Academy of 
Science, Salem, Count Pourtales, of the Coast Survey; Prof. 
Waterhouse Hawkins, of England ; Paulus Roetter, artist of the 
Museum at Cambridge; Prof. Mitchell, of the Coast Survey; 
Prof. Joseph S. Lovering, of Harvard University, Prof F. W. 
Putnam, of Peabody Academy of Science, Salem ; Prof. N. S. 
Shaler, of Harvard; Prof. Arnold Guyot, of Princeton, N. J. j 
Prof. Brown-Sdquard. 

According to the Melbourne Argus, H.M S. Basilisk, Capt. 
Moresby, while cruising In Torres Straits and neighbourhood for 
the suppression of the Polynesian labour traffic, has added a 
Valuable fact to the knowledge we possessed of the geography of 
New Guinea by the discovery of a new port and harbour in lat. 


9° 30' S., Ion. 147° id E., about 38 miles east of Redscar Bay, 
on the south-eastern coast The discovery was made in February, 
when Captain Moresby, while searching for a river supposed to 
flow into the sea east of Redscar Bay, entered an inlet which 
proved to be the entrance to a magnificent harbour, with an 
outer and inner anchorage, to which the names of Port 
Moresby and Fairfax Harbour have been given. The natives 
are much lighter complexioned than those of the opposite coast, 
and are evidently of a much more friendly disposition. 

A great earthquake occurred at Valparaiso early on the 
morning of July 8 There were six shocks in succession Many 
families took refuge in the streets, the damage to private houses 
as well as to the public buildings being considerable ; and many 
deaths were reported. A statue lately erected to Lord Cochrane 
was wheeled half round on its pedestal. The earthquake was 
observed to come from the east, and was felt as far south as 
Curico 

The Ttlegraphu Journal intends to offer to its students from 
time to time prizes for the best and most carefully considered 
paper ou a given subject The first of these students’ prizes is 
one of 35/ to be awarded to the author of the best paper on 
“ 1 he Evidence of the Theory of Correlation of Physical Forces 
as applied to Electricity and Magnetism,” received by the editor 
of the journal on 01 before January 1st, 1874 The funds for 
this prize have been ktndly given by Mr. Edward Sabine, C.E. 
The prize paper will be printed in the columns of the Tele- 
graphic Journal 

We understand that 1,000/ has been generously presented to 
the Oldham School of Science and Art, by Mrs Platt, widow 
of the late John Platt, M P , who was its founder m 1865, and 
life-president. Since the opening, Us artisan students have 
gained four Whitworth Scholarships of 100 1. each for three 
years (two have been awarded this year), two Whitworth 
Fellowships of 25/ each, one Studentship at the Royal School 
of Mines, three gold, six silver, and five bronze Queen’* 
Medals (the Medallists of 1873 » re not yet announced). 
Twenty-four artisan students were examined by the Department 
last May, m Inorganic Chemistry—eighteen passed (nine first 
class, nine second class)—and twelve m Laboratory Practice. 
The Committee have granted funds to enlarge the Chemical 
Laboratory, also to establish one for practical work in Heat, 
Steam, Light, and Acoustics Mr J. T. Hibbert, Ml’, for 
Oldham, has given a I ocal Scholarship of 25/. for the coming 
session We have received a well arranged time-table of Classes 
under the direction of Mr Phythian, C L, and Mr Philip, M.A, 

In accordance with the resolution passed at the meeting, 
noted in last week’s Natukk, for the promotion of technical 
education, at which H.R.H the Prince of Wales presided, the 
Haberdasher’s Company have sent to Lord Lawrence, for 
distribution by the London School Board, the sum of 20 1. as 
their contribution towards the purchase of tickets of admission to 
the International Exhibition. • 

During the month of October, we leirn from the Journaloj 
the Soiiety of Arts , notwithstanding the Anarchical State ol 
Spain, an exhibition is to be held at Madrid, of national pro¬ 
ducts and manufactures, of agriculture, mines, chemicals, indus¬ 
tries, and graphic arts. Foreign products will be received by 
the executive at Madrid if carnage paid. Goods will be sold by 
the executive on a small commission charge. This is to be the 
first of a proposed series of Spanish exhibitions. 

Prof. Cope sends us, as No. 14 of his “ Pakeontological 
Bulletins,” the description of two new mammals from the ter¬ 
tiary “of the plains” One, Adurodon mustdtnus, is only 
known from some teeth of the molar series; the other; Accra- 
herium megalodus, is represented by a perfect cranium with 
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dentition of both jaws nearly complete, with other bones of 
other specimens. The wording of the description is intiica'e 
and short. 

A paper ‘entitled "A Study of North American Noctuidie, 
by A. R Grote, was read on July 2 before the Buffalo Society of 
Natural Sciences, declaring that si* new genera (Ufeus, Able- 
pharon, Ommatostola, Argillophora, Harveya, Spiloloim) and 
twenty-seven hitherto undescribed species (Agrotis, 7; Ufeus, 2 , 
Mamestta, I , Dianthcecia, 1; Oncocnemis, 3, Hadena, 1 , Om¬ 
matostola, I , Cucullia, 1 , Xylina, 1 ; Ileliotliis, 6, Argillo- 
phora, 1 j Harveya, 1 ; Spilolotna, 1), occur in the N. American 
Insect Fauna 

Sir Henry Ravviinson’s presidential address at the last 
anniversary meeting of the Geographical Society has been pub 
lished in a separate form by Messrs Clowes and Sons. We are 
glad to see it reproduced in a handy and well-printed form, foi 
it contains a masterly summary of the progress of geographical 
knowledge during the past year. 

We have received the prospectus of what promises to be a 
handsome and valuable work, " The Fenland, Vast and l’rescnt. 
its History, Geography, Geology, Natural History, Scenery, 
Antiquities, Climatology, Drainage, Agricultural Produce, and 
Sanitary Condition , illustrated with Wood Engravings, Maps, 
and Diagrams , by Samuel H. Miller, F. R A S., Fellow of the 
Meteorological Society, and Sydney B J. Skertchlcy, F G S, 
H M. Geological Survey.” It will be published by Teach and Son, 
Wisbech ; and Longmans, Green, and Co. London. Under the 
head “Fenland," the authors include that area of low, once 
marshy lands, in which the rivers Witham, Welland, Nene, and 
Ouse interlaced, including nearly 2,000 square miles, and roughly 
bounded by a line drawn from Lincoln by Bourn and Peter¬ 
borough to Cambridge on the west, from Lincoln to Skegness 
on the north; from Cambridge and St Ives to Brandon on the 
south , and from Brandon to Lynn on the east (thus including 
Boston, Sleaford, Spalding, Croyland, Thorney, Wisbech, 
March, Huntingdon, Ely, besides the border towns) 

A very deserving institution has recently been established in 
Cincinnati, under the title of the Cincinnati Acclimatisation 
Society, its object being to effect the introduction of such foreign 
birds as are worthy of note for Iheir song or their services to the 
farmer or horticulturist. The society announces that during 
last spring it expended 5,000 dols. in introducing fifteen ad- 
dttlonal species of birds, and that it had already successfully 
accomplished the acclimatisation of the European sky-lark, 
which is stated to be now a prominent feature of the summer 
landscape in the viemity of Cincinnati. Among the species 
which it is proposed to introduce Is the European titmouse, con. 
sidered abroad as one of the most successful foes of insects 
injurous to vegetation. 


other on the compoundsof the amides with that lv dy Oneof these 
chloro sulphides has the formula CSCI 4 —perchloromethylmer- 
captan, another the formula CSC1„ several of their compounds 
are described. The same author also contributes a short paper 
on the changes mtro-compounds undergo in sulpho aculs — 
Messrs Maunder and Tollens communicate n paper on 0 liihro- 
mopropiomc acid, in which they give an exhaustive account of 
this body and its compounds.—Messrs. Caspary and lollcus 
have converted 0 Bibromopropiomc acid into acrylic acid 
and give an account of the process, and of the salts of acrylic 
acid.—Mr. B Tollens communicates a paper on the constitution 
of the allyl and acryl derivatives —Prof Max von Vettcnkofer 
hnsapaperon “Nourishment in general, and on flesh extract 
as an essential portion of human nutriment in patticular ”— 
Messrs. Lieben and l’ateme have a paper on the ary distillation 
of calcic formate—J Wislicenus communicates a paper on the 
optically active lactic acid of flesh extract, and on paralactic acid. 
The same author also communicates some observations on ethyl- 
lactic acid. The next paper is by C Is. Groves on the formation 
of naphthaqumonc by the direct oxidation of naphthalene, 
which has alieady appeared in the March number of the Chemi¬ 
cal Society’s Journal Mess s Ulasiwetz and Kadilcr, in a 
postscript to thur paper on a new derivative of sulpho-carba- 
minic acid, mention the discovery of the body in question by 
Zeise in 1842. II Ranke finishes the number with some experi¬ 
mental proofs of the possibility of the spontaneous combustion of 
hay. 

Riale Institute Lombardo di St Mize e Lettere Rendtconh , serie II. 
vol vl. Fascicoli x—Wc notice papers on 1 ilobates fuscus, by 
Prof. Eroelio Cornelia , on the Italian earthquake of March 12, 
by A Serpien , on some geological theories, by G Cantom ; 
on the inversion of currents in electromotors, by A Feirint 
Besides these there are papers on Manzoni and on Kant’s philo¬ 
sophy, the first by A. Buccellati, and tbe second by C Cantom 
Fasctcolo XI contains only social papers, none of scientific 
interest In I'ascicolo Xll , b. A Lunoigne contributes a 
paper on the mechanism of rumination, and J A. Serpieri one 
on the earthquake of March 12, S A Cantom has a paper 
on the molecular movements of gases The rest of the number 
is devoted to the section of moral and political science. 

In the Annah de Chwiua applicate alia Afetlinna for June 
is a paper on the cremation of the dead, which practice 
is strongly advocated. The author, who is anonymous, states 
that in Belgium 7,500 hectares (1 hectare => 2 47 acres) are un¬ 
productive of food, through bung used as cemeteries 1 le estimate# 
the value of this land at from 38 to 40 millions (lire?). 


SOCIETIES AND ACADEMIES 

London 

Royal Horticultural Society, July 16 —Scientific Com¬ 
mittee —Dr M. T Masters, F R b , m the chair.—A letter was 
read from the locomotive superintendent of the Brighton Railway 
stating the results of the company’s experience in using a mixture 
of chalk with coal for fuel. It was found that used for any other 
purpose than that of saving the fire-bars from Welsh coal (for 
which it is admirably suited) or for reducing the area of beating 
surface it increases the ordinary consumption of fuel considerably 
—The Rev. M. J. Berkeley showed female flowers of Lychnis 
diurna, in which the calyx was reduced by arrest of development 


The addditions to the Zoological Society’s Gardens during the 
past week include a Harnessed Anntelope'J Tragetaphus scnplus ), 
a Double crested Pigeon (Lopholtcmus atitarticus ), two benegal 
Touracous (Corythaix persa), two Chilian TiuamoUS {Rhync/ioiiis 
percheanus ), a White-fronted Dove (Lepteptila jamateenstt), a 
Glossy Ibis (Ibis falcinellus), a Mauge’s Dasyure {Dasyurus 
maugm), a Barbary Ape (Macacos inuus), and others. 


SCIENTIFIC SERIALS 
Anrnlcn dcr Chortle und Pharmactc Ncuc Riche, Band xci. 
Heft 3 und 3, June 14. This number begins with communication 
No. 83 from the Gnefswald Laboratory, the subject of which is 
Phenathren, by M Hayduek. The author describes several of 
the compounds of this body.--From the same laboratory we 
have a notice on the compound C^H^S^by C. Pauly. —B. Rathke 


August 6—General Meeting—W B Kellock m the chair.— 
The Rev. M. J Berkeley commented upon the fruits and vege¬ 
tables exhibited. He mentioned the remarkable improvement 
m the quality of W. Indian pines owing to the introduction from 
England of the better cultivated kinds—Prof. Ihiselton Dyer 
pointed out that a curious cucurbit which had lately been intro¬ 
duced, rather as a curiosity than for any useful purpose, under 
the name of Sooly Qua, was a form of Luffa agyptiaca, the 
common washing gourd. Another cucurbit known as theToong 
Qua appeared to be identical with Bemncasa eertfera—A new 
metheaofpropagating ipecacuanha had been devised m India 
by Mr.” Jaftay, and promised to be of great importance. It 
simply consisted in striking the leaves upright m pots. The#* 
produced roots and the most superficial of these eventually pro- 
dttced buds-—As an interesting fact bemingupon the distribution 
of plants, an extract of a letler from Mr Moseley, naturalist on 
board H.M.S. Challenger, was read. A vessel laden with 
grapes w» wrecked on the coast of Bermuda a short time ago. 
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The boxes of grapes were washed ashore, and the seeds germi. 
nated in abundance, so that the governor was able to collect 
plants for his garden. 

Berlin 

German Chemical Society, July 28.—O.'Liebreicli, vice- 
president, in the chair —A. Laderburg described a simple way of 
obtaining zinc-methyl and its action on silicic ether. The result 
is a liquid boiling at 150° of the formula StCH a (OC,H ( ) }l to 
which he gives the name ortho-silico-acetic ether. The same 
chftnist, conjointly with Demole, has transformed chlorhydrme 
into acetochlorhydrine of glycol. The latter by treating oxide of 
ethylene with aniline has obtained a single base of the formula of 
phenylated mono-oxyethylene-amlne C lf,OHC II,N HC,H. —O 
Jacobsen has been able to investigate human bile obtained from 
a fistula of a strong and healthy man It contained no tauro- 
choltc actd, while other human biles obtained from patients con¬ 
tained both glyocholic and taurocholic acids in variable propor¬ 
tion!,—A. Faust has transformed monochlormated phenol into 
resorcin (and not, as Peterssen communicated lately, into by- 
drochinon —H Limpncht has compared sulfo-ortho-tolindimc 
acid, and many of its derivatives, with those of sulfo pseudo-tolut- 
dinic acid,—Thomas Dykes Barry described several derivatives of 
propiophenone C,H,COC,H, viz., two isomeric mononitro- 
propiophenones, amido-propiophenone, and secondary propyl- 
beazol-alcohol C,H a CH OH.C,H,—G. Goldschimedt, in treat, 
mg benzol and bromal with sulphuric acid obtained diphenyl, 
tribrom-ethane (C,H,), CH CBr, This treated with potash 
yields diphenyl-dibrom-ethylene (C,H 5 ),C,Br,, and heated with 
xmc powder, it is transformed into stilbene C U H„ —P. Liechto 
ha* determined the atomic weight of molybdenum = 95 86, and 
describes the following chlorides •—MoCI„ MoCI,, MoCL, 
MoCl a , and MoO(OH),Cl, —A. Michaclis and G Kotlie find 
that iodide of lead treated with sulphite of sodium yields sulphite of 
lead and iodide of sodium, and that the salt formeily described 
by Ziaero (, 80,(0 Va), does not exist —A. Michaelis and 
O Schifferdccker describe the following compounds of 
aulphur.—SCI,, existing only at temperatures below - 20", 
S, 0 ,C 1 4 , (a solid body obtained by treating SOjlICl with 
SC 1 4 ), and its product of decomposition by moist air S, 0 5 C 1 ,, 
—A. Mitscherlich described a new method of organic analysis. 
He replaced oxide of copper by that of mercury, weighs the 
reduced mercury, CO, and 11,0 in the ordinary way and thus 
determines the oxygen Contained in the substance, at well as 
the Cl, I, Br retained by ihe mercury or the sulphur and phos- 
phorus transformed into sulphate and phosphate of mercury — 
A Borodin in treating valeric aldehyde with solid caustic 
potash at 0° obtained aldolic products of condensation of the 
following formulas C 10 II 18 O C ta H„ 0 , The former left for 
three years with diluted soda yielde 1 cry-tals of the composition 
C, 0 H,,O a c=(C JC H, 0 O J ) + H, 0 . 

C Engles, by treating monuchl,u mated acetonitrile NC C 1 I,CL 
with aniline replaced Cl by NHC,H„ tuus obtaining a base, 
auilido-acetomtn, —A Emmertmg and C Engles have obtained 
from acciophenone the corresponding pinacoue and secondary 
alcohol —E Baumann, by trea< mg cyanamulc with sulphuric acid 

and water, has obtained a body of the composition of urea, but 
hygroscopic giving a mtrale ol a d.fferenc cry-talune torn,, and a 
double sail with chlun ie ol platinum, n la t differences that 
acetn to 1 .dicate that this body is a new compound isomeric with 
urea.—E. Mulder described several derivations of uric acid and 
Of urea.—C. Ticmann compared two methods for determining j 
nitric acid in water The wells of Berlin yield water con- I 
taming terrific quantities of nunc acid, viz 17 in 100,000 instead 
of O 4 which w generally admitted to be the maximum quantity 
allowed for drinking purposes It should be known, however, 
that the water-works supply the town with river water of good 
quality.—C Bledermann showed beaunmlly coloured salts of 
monmutrophenoi vmh alkalis and alkaline earths.—W. II Pike, 

01 London, has succeeded in obtaining some of the higher 
homologues of oxa uriu acid by heating a moiecular mixture of 
urea or sulpha-caroaraide with an anhydnde ot a dibasic 
acid. The acids already obtained are auccincarbammic acid 
NHj— CO—NH—CO—C,Ha—COOH., succtn-sulpho-carba- 
mime acid OH,—CS—NH—CO —L,H 4 —COOH, and citra- 
con-sulpho-carbamide acid NH,—CS—NH—CO—C,H.— 
COOH.—The next meeting of the society will take place the 
13th of October. 

Pari* 

Academy of Sciences, Aug. 4.—M Bertrand, president, . 
in the chair.—The following papers were retd 1—A further | 


portion of M Hermites’ paper on the exponential function.—A 
reply to M. Vicaire’s theory of the sun, by M Faye. The 
author controverted the statement that the sun is a cold mass of 
combustible matter burning at the surface only, in an atmo¬ 
sphere of oxygen.—On the determination of the wave lengths of 
the lines in the ultra-violet, and also in the ultra-red parts of 
the spectrum by means of phosphorescence, by M Ed. Bee- 
querel.—On the action of armatures applied to compound 
magnets, by M. Jamin —On the reciprocal displacements be¬ 
tween the hydracids, by M. Berthelot. The author has been 
investigating the heat phenomena produced by these reactions.— 
Mote on the cubic capacity and on the volume of air requisite to 
Iniure the healthfulness of inhabited places, by General Morin 
The general gives the results of observations on barracks and 
hospital-. As regards the former, he thinks that 16—30 
cubic metres of spice are required per man, equal to 565— 
706 cubic feet — l‘he fourth part of M A Ledieu’s paper 
on thermodynamics was then read.—An analysis of Dewafgiute 
from Saim Chateau, Belgium, by M. F. Pisam —On the 
Cocuyos of Cuba, by Seilor de dos Hermanas. The cocuyo is 
a luminous insect, said by M Blanchard, at the conclusion ol 
the paper, to belong to the genus fyt ophorons, to which also a 
Mexican insect of the same name belongs —Memoir on cerebral 
localisations, and on the functions of the brain by Dr. Fouinie. 
—On polycliromtc photography, by M L, Vidal. Tim was a 
description of a recently patented method of obtaining coloured 
prints by the use of various pigments, as m carbon printing.— 
M. I uchtenstem communicated a paper on the present stale of 
the Phylloxera question, and M btgncfret one on the evolution 
of the Phylloxera —Fourth note on the maximum resistance of 
magnetic coils, byM T dtt Moncel.—On electric condensation, 
by M. Neyrencuf.—Studies on nitrification, II, by M Schlcesing. 
— On the corundum of North Carolina, Georgia, and Montana, 
by Mr Laurence Smith.—On Roman essence of chamomile, by 
M E Denial i,ay —On the characteristics ot the true polyatomic 
alcohols, by M. Lorin — On the variation in the amount of urea 
excreted under normal nourishment, and under the influence of 
tea and coffee, by M F Roux The author found that these 
substances very largely increase the amount of both urea anil 
chlorine voided in the urine, if they be taken after abstinence 
from them, but that when continuously used, the quantity 
gradually returns to its normal amount Hence he regards this 
action as that of the washing out ot accumulated urea.—On the 
uniformity of the action of the heart when that organ is free from 
external nervous influences, by M Marey —On some effecis 
produced by lightning at Troyes, on July 26, 1873, by M. h 
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THURSDAY, AUGUST 21, 1873 


THE REPORT OF THE SCIENCE COMMIS¬ 
SION ON THE OLD UNIVERSITIES 

I. 

O NE of the two Royal Commissions appointed to 
inquire into University matters has just issued its 
Report, and it comes in the very nick of time , for while on 
the one hand the question of University reform is day by 
day attracting- a larger share of public attention, on the 
other the Financial Commission may be expected to report 
shortly and make us acquainted with the actual resources 
available for fundamental reforms which all acknowledge 
must be made, though opinions differ as to the precise 
direction they should take. 

When we state that the Report to which we refer has 
been drawn up by a Commission, the Chairman of which 
—the Duke of Devonshire—is the Chancellor of Cam¬ 
bridge University, and that to it are appended the names 
of Stokes, II. J. S Smith, Sharpey, Huxley, Lubbock, 
the Marquis of Lansdowne, and Mr. B. Samuelson as 
Commissioners, the importance of the document becomes 
manifest. Nor is it lessened by the way in which the 
Report at its outset refers to “ all those par^s of human 
knowledge and culture which are not usually regarded as 
having any scientific character ; ” adding, “ Least of all 
should we wish to imply that there is any antagonism 
between the literary and scientific branches of education 
and research j it is rather our conviction that neither 
branch can be neglected without grave detriment to the 
other, and that an University in which the Mathema¬ 
tician, the Experimental Philosopher, and the Biologist 
are actively engaged in the endeavour to advance human 
knowledge in their own provinces, is not on that account 
less likely to be productive of original labours in the fields 
of Literature and Learning.” 

The subjects are dealt with in the following order — 

I. The Courses of Study and the Examinations. 

II. The Proessoriate. 

III. The Scientific Institutions within the Universities. 

IV. The Colleges. 

V. The Relation of the Universities to Technical 
Education, and to Education for Scientific Pro¬ 
fessions. 

VI. The Duty of the Universities and the Colleges 
with regard to the Advancement of Science. 
Under the first head an examination on leaving school 
equivalent to the German abiturtenten examtn, to be 
controlled by the Universities, is proposed, “so that the 
scientific student who had shown the requisite literary 
proficiency in the ‘ Leaving Examination * would find him¬ 
self absolutely free, except so far as the examination in 
Divinity is concerned, from the first moment of his 
entrance to the University, to devote his whole time and 
energy to his scientific k studies.” The Commissioners 
adding their opinion that “ any system which does not 
concede, from the first, this freedom to those students of 
Science who have given proofs of sufficient literary ac- 
I qutrements, involves an interference with their course of 
study which in many cases is prejudicial” 

The opinion is also expressed that, In addition to the 
No. ip*— Vol. vni. 


College Scholarships, University Scholarships in Natural 
Science should be founded at both Universities ; scholar¬ 
ships comparable to those which already exist for various 
branches of classical learning, and, at Oxford, of Mathe¬ 
matical Science. 

Under the heading of the Professoriate, lists of the Pro¬ 
fessorial and Collegiate teachers at Oxford and Cambridge 
are given and compared with similar lists for Berlin, with 
the remark that “it is impossible not to be impressed 
with the evidence which the list affords of the abundance 
and variety of the scientific teaching given in the Univer¬ 
sity of Berlin by piofessors of great eminence. We 
would particularly call attention to the fact that the list 
includes not merely general courses adapted to the re¬ 
quirements of those students who are interested in Science 
only as a part of a liberal education, but also special 
courses on subjects taken from some of the newest and 
most interesting fields of scientific inquiry ; so that in¬ 
struction of the kind most likely to develop a scientific 
spirit in the mind of the learner, and given by the most 
competent teachers, is put within the reach of every 
student.” 

With regard to the proposed additions to the 
Scientific Professoriate, without attempting to decide 
what should be the ultimate organisation of the 
Scientific Faculty in Oxford, the Commissioners are 
of opinion that arrangements should be made at 
the earliest possible opportunity for the establishment 
of two Professorships in Physics, and two in Che¬ 
mistry, in addition to those already existing; for the 
redistribution of the biological subjects (exclusive of those 
assigned to the Faculty of Medicine) in such a manner as 
to secure their being represented by five independent 
professors, and for the addition of two chairs, one in 
Pure Mathematics and one in Mathematical Physics. 
Lastly, they are disposed to recommend the establishment 
of a Chair of Applied Mechanics and Engineering. 

Somewhat similar additions are proposed in regard to 
Cambridge. 

So far we have dealt with professors of the first order, 
so to speak, but the appointment of adjoint professors, 
demonstrators, and assistants is also proposed m the 
following words .— 

“AUhough the witnesses have been unanimous as to 
the necessity of strengthening the professorial staff, they 
do not entirely agree as to the way in which this should 
be done. Mr. Pattison would increase the number of in¬ 
dependent Chairs of Science to twenty or even to thirty. 
On the other hand, there appears to be a feeling that the 
principal subjects should not be too much divided 
although it is admitted that at present they are too much 
grouped together. 

“ It must not be forgotten that an increase in the num¬ 
ber of independent Chairs would render it necessary for 
the Universities to provide increased accommodation in 
laboratories, and additional apparatus. With the view of 
utilising to the utmost the existing appliances of this sort, 
some of the' witnesses have suggested that the increase 
of the professoriate should, as far as possible, be pro¬ 
vided for by an abundant supply of skilled assistants, 
of demonstrators, and of assistant professors, rather than 
by increased numbers of independent lecturers. 

“ The necessity for skilled assistants and for demon- 
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strators of course made itself felt at a very early period, 
and though a certain number of such assistants and 
demonstrators have been supplied, yet the need for an 
increase in the number of these subordinate offices has 
already become apparent. It may be mentioned, for 
example, that at neither Univeisity is any assistance of 
this kind at present afforded to the Chair of Geology, or 
to that of Botany. 

“A Natural Science Professor should have, in the first 
place, sufficient skilled assistance to relieve him from all 
mere drudgery in the preparation of his lectures In the 
second place, he should have such further assistance as 
may be necessary to enable him to carry on original 
researches And, thirdly, although no professor would 
wish to hand over the superintendence of the practical 
teaching tn his laboratories entirely to others, be should 
be enabled to discharge this duty of superintendence with¬ 
out an undue sacrifice of time. The work should be 
done under the professor's eje, but its details should be 
entrusted to competent demonstrators, appointed by and 
responsible to him. 

“ So far there is a general agreement, but the question 
whether assistant professors should be appointed at all, 
and if so, how far the dependence of the assistant pro¬ 
fessor upon the principal professor of the subject should 
be carried, has given rise to some divergence of opinion. 
We have already stated that we regard as indispensable 
the establishment of a certain number of new Chaus, to be 
independent of, and to take equal rank with, the existing 
Chairs If the Universities are to become great schools 
of Science, it is of the first importance to secure for them 
the permanent services of a very considerable number 
of scientific men of established reputation, and 
we cannot perceive how this object is to be attained 
otherwise than by offering to such men, without any 
reservation whatever, the same academical status which 
has hitherto been enjoyed by the University Professors. 
We consider, therefore, that in any extension of the 
Professoriate, this is, without doubt, the first point to be 
attended to. But we are also disposed to attach great 
weight to the suggestion that, m addition to the Professor¬ 
ships representing the great divisions of Natural Science, 
University Teachers, who might be termed Adjoint Pro¬ 
fessors or Readers, should be appointed to undertake the 
instruction m special branches It would be undesirable 
to place an Adjoint Professor in a position of complete 
suboidination to the Principal Professor of the subject; 
and it would probably be very difficult to arrange any 
plan of partial subordination which could work satisfac¬ 
torily. We are, therefore, of opinion that the Adjoint 
Professors should not be regarded as assistants to the 
Professors, but should be responsible for the due dis¬ 
charge of the duties assigned to them to a Board or 
Council, appointed by the University, and not to any 
individual Professor. 

" It is important that the Universities should be able to 
secure the setvices of men who have shown their ability 
to promote Science, and to become successful teachers of 
it, by offering them places, such as the Adjoint Professor¬ 
ships, which would give them an opportunity of distin¬ 
guishing themselves, and, with this view, u is very 
esirable that as much independence as possible should 
be allowed to the Adjoint Professors, m order to make 


the appointments attractive to the best men On the 
other hand, as it is obvious that the perfection of the 
means and system of instruction m the Universities is of 
primary importance, an organisation of, and control over, 
the courses of instruction would be necessary, as other¬ 
wise there might be an excess of lectures in some sub¬ 
jects, and a deficiency in others We are of opinion that 
these difficulties might be overcome, and a sufficient 
amount of liberty combined with systematic organisation, 
if, as we shall presently recommend, a Central Board, or 
Council, should be formed, icpresenting the Scientific 
Faculty, and having definite functions with regard to the 
sciennfic teaching wittnn the Universities 

“ We may observe that the financial argument in favour 
of extending the Professoriate (at least in the first in¬ 
stance) by the institution of offices not intended to take 
equal lank with the existing Chairs, rather than by in¬ 
creasing the numbet of the Principal Professorships, will 
probably lose some of its force when a careful estimate is 
made of the difference which the adoption of the one plan 
or the other would make in the charge to be laid upon 
the funds of the Universities It is quite tiue that the 
emoluments of an Adjoint Professor need not be so great 
as those of one of the Principal Professors , and that to 
this extent there would be a saving But whether an 
additional professor of any subject be termed an Adjoint 
Professor, or whether his Chair be reg irded as co-ordi¬ 
nate with the existing Chairs, the difficulty would always 
remain that if he is to be of any use at all he must be fur¬ 
nished with the necessary apparatus ; he must have a room 
tolecturc in, a room or rooms to workin, and the classification 
of the students will also probably require additional space. 
Laboratories of chemistry, physics, and physiology have 
been already provided , it would, therefore, not be neces¬ 
sary to create a laige establishment for any new pro¬ 
fessor But it is certain that the only way in which the 
Universities can increase the usefulness, at the same 
time that they increase the number, of the professors, is 
by being ready to make, from time to time, such moderate 
additions as may be necessary to the buildings which 
they appropriate to Science ” 

Under the heading “Duties of Professors,” we have 
the following — 

“ It has been suggested that, m the case of certain pro¬ 
fessorships at both Universities, the functions of Original 
Research might be separated from direct instruction. To 
a professor the duty of teaching is a matter of daily 
routine; whereas, original research is a duty which 
belongs to no day in particular, and which is, therefore, 
very likely to be neglected in comparison with the other. 
Nevertheless, we cannot see any just and sufficient reason, 
in the case of the professorships, for a total separation of 
the two functions ; and even Sir Benjamin Brodie, who 
has supported the view that some distinction should be 
made between offices appropriated to teaching and those 
appropriated to original research, would not have the 
separation absolute, and woutd consider it of importance 
that even a professor whose chair was founded chiefly 
with the latter view, should be called upon to produce, 
from time to time, in the form of lectures, the results of 
investigations in new departments of Science. Lecturing 
is not the only mode in which scientific instruction may 
be imparted. A professor who should undertake the dlrec- 
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NOTES 

FROM a private letter jmt received from Prof Wyville Thom¬ 
son, we learn that the Challenger left St. Vincent, Cape Verde 
Islands, on August 2, for Bahia, for the purpose of making her 
fourth sec ion across the Atlantic. As it is now the middle ot 
the rainy season, and as part of the course of the Challenger lies 
along the coast of Africa to the southward, the members of the 
expedition expect to be very uncomfortab'e for a time On July 
IJ a very successful month's cruise from Bahamas was com¬ 
pleted, some of the details of which we expect to be able to pub¬ 
lish next week. “ We are getting on first rate,” the letter 
says , “the arrangements continue very complete and satisfac¬ 
tory.” 

Thr French Association for the Advancement of Science opens 
to-day at Lyons, under the presidency of M. de Quatrefages. 

This year’s meeting of the Iron and Steel Institute opened on 
Monday at Liege, where the members received a most enthusi¬ 
astic reception The first meeting was held at the Academic 
Hall of the University, when Mr. Lowthian Bell, the President, 
delivered a speech, in which he warmly thanked the Belgian iron¬ 
masters for their friendly reception, and then spoke at length on 
various technical matters On Tuesday a second meeting was 
held, when several papers were read It was announced that 
the members were invited to hold their meetings next year in 
the United States Many fetes, receptions, and other entertain- 
merits have been got up for ihe members, who are also to visit 
the principal mines and iron foundries ol the dis'nct. To-day 
the members arc to be leceivcd by the King of Belgium at the 
Royal Palace in Brussels 

The British Archaeological Association commenced its yearly 
meetings at Sheffield on Monday, under the presidency of the 
Duke of Norfolk, who entertained the members, and others, at 
dinner in the evening The members received a hearty wel¬ 
come from the town, and have been visiting several places of 
interest in the neighbourhood On Tuesday evening several 
papers were read in the Cutlers' Hall on Yorkshire archeological 
and antiquarian subjects. Among these was a paper by Mr. 
J. R. Planche, Somerset Herald, on “The Early Lords of 
Holdemess,” and one by the Rev. Dr. Gatty, on “ The Town 
and Parish Chuich of Sheffield ” 

The twenty-fifth annual meeting of the Somersetshire Ar¬ 
cheological and Natural History Society commenced at Wells 
on Tuesday The opening meeting was held at 12 o’clock at 
the Town Hall, the retiring president, Mr. W. A Sanford, of 
Minehead Court, taking the chair After a brief speech he re¬ 
signed the pre idency to Lord Hcrvey, the Lord Bishop of the 
diocese In the report of the Council, the following subjects, 
among others, were referred to —The drutdical circles of Stan¬ 
ton Drew, the chambt red tumulus of Stoney Littleton and Cad¬ 
bury Camp have, through the influence of the Council, been 
enumerated in Sir John Lubbock's Bdl for the preservation of 
public monuments. It is proposed to puichase the castle of 
Taunton as a museum for the rapidly growing collections of the 
society i 3,00cV are wanted, Mr. Ayshford Sanford, in urging 
the purchase of Taunton Castle, mentioned that it is the oldest 
fortress of English origin in the west of which the date is cer¬ 
tain. It was built by King Ina, about the year 700, and has a 
Norman keep, and specimens «f architectural additions of every 
date down to the Perpendicular. The earthworks are in good 
preservation. Mr. E. A. Fteeman, D.C.L., tn speaking on the 
question whether the next meeting should be held out of Somer¬ 
setshire, said the study of the Church architecture of the district 
was incomplete unless it included Sherborne Minster at one 
extremity and St. Mary Redclifte, Bristol, at the other. Sher¬ 
borne, too, was the old bishopric out of which Wells was 
carved. Alter some routine business, the Bishop gave his ad¬ 
dress. He pointed out some peculiarities of Somersetshire as a 


county, its many double-named places, its number of small 
holders, and the absence of any old baronial seats 

The Gazette (CAugsbourg contains some interesting d tails in 
connection with the recent meeting at Copenhagen of the Scan¬ 
dinavian Scientific Congress. This is the oldest of the many 
northern societies, having been Instituted at Gothembourg m 
July 1839 Among the original members are the names of 
L H. CErstedt, J I'. Schouw, Forchbammer, E Fries, Nilson, 
Berzelius Hansteen, all men of the highest eminence in their 
own departments The meetings of this Association are held 
alternately at longer or shorter intervals, in each of the three 
Scandinavian kingdoms, at Copenhagen, Siockholm, and Chris- 
ttania, the kings of the countries always showing an active 
interest in the doings of the Association. At the recent—the 
eleventh—meeting at Copenhagen, the number of members was 
400, the President being M Steenstrup, who delivered the 
opening address in the presence of the King and Crown Prince 
of Denmark. The meeting was divided into ten sections, in 
each of which many papers were read , general meetings were 
also held, and several, excursions made to places in the neigh¬ 
bourhood. 

Mr. Smith, the leader of the Daily Telegraph Assyrian Ex¬ 
pedition, gives in the Telegraph of Tuesday a number of inte¬ 
resting details of his work He gives a translation of the tablet 
which relates the curious legend of the descent of Ivhtar, the 
“ daughter of Stn ” (the moon god), into the infernal regions The 
boxes containing the more portable of ihe treasures exhumed by 
Mr Smith have, after many hazardous adventures, safely readied 
this country. These, with several very valuable memorials pur- 
chased m Mesopotamia by Mr. Smnh, and the expense of which 
the proprietors of the Telegraph have very generously charged 
themselves with, are now safely lodged in the British Museum. 
The heavier articles are expected to arrive in this country very 
shortly. 

The following among other exhibitors have received diplomas 
of honour at the Vienna Exhibition —In the Mining Depart¬ 
ment . the Geological Survey Office, Calcutta. In Group 22 : 
the South Kensington Museum, London Educational matters - 
the National Educational Bureau, Washington , Dr Leitner, 
Lahore, India , the Government of Massachusetts, and the 
Smithsonian Institution, Boston, U S 

Mr. G. F. Rod well, Science Master in Marlborough College, 
has resigned the Lectureship on ^Natural Philosophy in Guy’» 
Hospital. 

We should advise all connected "with Science teaching in 
schools connected with the Science and Art Department, to ob¬ 
tain a copy of the new syllabus in the following subjects, 
just issued by the Department —Subject XIV, Animal Phy¬ 
siology ; XV,, Zoology ; XVI., Vegetable Anatomy and 
Physiology j XVII , Systematic and Economic Boany. From 
the Syllabus it wnl be seen that («) Sublet XIV, Animal 
Physiology, is altered in certain details, (i) Subject XV , has 
now become “Elementary Botany,’’ being-a modification of 
the former Subject XVII , Systematic and Economic Botany, 
(r) Subjects XVI and XVII. together now form a new subject. 
Biology* into which the former subjects of Zoology and Vege¬ 
table Anatomy and Physiology are absorbed. The elementary 
slag* is the same for both Subjects XVL and XVII, the ad¬ 
vanced stages of these subjects being respictively Animal Mor¬ 
phology and Physiology, and Vegetable M irphology and 
I’hjsiology. As respects the existing qualifications ot teachers 
for earning payments 01 the results of instruction, the deduc- 
tions in those payments on account of the previous success of 
the pupil, and the prizes to the pupils— (a) Subject XIV., 
Animal Physiology, will be in n 1 wav affected by the change 
now made in the syllabus, (h) Subject XV , Elementary Botany, 
will be treated as if it were the same as the former Subject 
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XVII., Systematic and Economic Botany. <r) Subjects XVI. 
and XVII will be treated as perfectly new subjects, except that 
all persons will be qualified to earn payments on results in those 
subjects who are now qualified m Subject XV., Zoology, and 
Subject XVI, Vegetable Anatomy and Physiology, and also 
all those persons who have obtained a class at the courses in 
Biology and Botany respectively for teachtrs at South Kensing¬ 
ton. (r/) As the elementary stage of Subjects XVI. and XVII. 
IS the same, payments can only be made on account of a pupil’s 
success m one or the other, and not in both Payments for the 
advanced stage and foi honours can be obtained in both 

The following are the regulations for exhibiting Recent 
Scientific Inventions and Discoveries of all Kinds, at the Inter¬ 
national Exhibition of 1874 —Division III Recent Scientific 
Inventions and Discoveries will consist of objects the excel¬ 
lence and novelty of which are considered by the Committee of 
Selection to be so great as to render it undesirable that their 
introduction to the public should Ire delayed until the proper 
year for the exhibition of their Classes of Manufacture in Di¬ 
vision II No objects will be admitted into Division III which 
have been shown m previous International Exhibitions of this 
aeries, unless very important alterations or improvements have 
been added to them since the date of their previous exhibition. 
The late-t day appointed for receiving objects lit this Division is 
Wednesday, March II, 1874. 

The Birmingham Natural History and Microscopical Society 
propose to undertake a novel and commendable enterprise in 
the shape of a marine excursion The sub-committee appointed 
to consider the practicability of the proposal are of the opinion 
that if such an excursion be' properly carried out, it cannot fail 
to be productive of interest and enjoyment to the members 
Taking all matters into consideration, the sub-committee are of 
opinion lhat the South Coast of Devon is the mo»t favourable 
for the proposed excursion , and if Teignmouth be selected as 
headquarters, it will allow of dredging and shore collecting in 
the vicinity, and 111 Tor Bay, and off Berry Head, as well as 
botanical and geological excursions in the neighbourhood, and 
(if time permits) visits to the wilds of Darimoorand the beautiful 
and picturc-que scenery of the River Dait, Ilolne Chase, Lust- 
lcigh Cleave, Becky Falls, ice It is proposed that the excur¬ 
sions commence on Monday, September 1, which would allow 
six cleai days dredging in the neap tides after the August new 
moon, anil some shore collecting during the September full 
moon A first-class yacht, with two men and a boat, can be 
hired for a very modi rale sum, arid the Midland Railway Com¬ 
pany oiler return tickets at very moderate rates with the privilege 
of staying in Devonshire for 17 days Various members have 
undertaken to superintend the dredging, botanical, microscopical, 
and geological work, and altogether the arrangements proposed 
are very complete and seem likely to make the excursion a suc¬ 
cess. We hope it will prove so, and that the example of the 
enterprising Birmingham Society will be followed by others, 
either singly or in combination. Inquiries should be addressed 
to Mr W. G. Blatch, Hon Secretary, Green Lane, Small 
Heath, Birmingham. 

Thi Brighton and Sussex Natural History Society has deter¬ 
mined to collect facts in connection with the Natural History of 
Sussex, for the purpose of verifying existing lasts, and prepar¬ 
ing (with a view to ultimate publication) an authentic systematic 
record of the land and marine fauna and flora of the ceunty. 
The Society will be much obliged to all who can render assist¬ 
ance in any or all of the following ways —(1) By forwarding to 
the Society lists of such species as may have fallen under one’s 
own personal notice; (2) by contributing facts relating to such 
points as approximate locality (in order to prevent the extir¬ 
pation of rars species, the approximate, and not the exact, 


locality is asked for), whether rare, local, or common; acci¬ 
dental variations; apparent extinction and re-appearance , timet 
of appearance; any noteworthy matters connected with the life 
history of species; and (3) by sending specimens to be deposited 
in the Brighton Free Museum or other Museums in the county. 
Communications will be thankfully received by Mr R. Glaisyer, 
Honorary Curator, Dispensary, Queen's Rond, Brighton, or by 
T. W Wonfor, and Jno Colbatch Onions, Hon Secs 

Sciuafparvlli has recently published two very interesting 
memoirs, the one an elaborate historical monograph on “ The 
Precursors of Copernicus,” and the other on “ Falling Stars.” 

Signor Augusto Righi, Demonstrator of Physics in the 
University of Bologna, has published a very interesting memoir, 
Sul Pimctpio di Volta (Bologna Tipi Gamberim e Parmeg- 
giani, 1873) this he discusses at great length Volta’s theory 
of electrical excitation A number of original experiments are 
given, and photographs of a new apparatus tmjiloyed for them. 

Engineers have been busy on the estate of Mr. W Gilford, 
at Dalby on the Wold, aad other places in Leicestei shire, inves¬ 
tigating the allegation that the Midland coal measures extend in 
an almost direct line from near Leicester to Melton Mowbray, 
and through the Vale of Belvcur, embracing an area of many 
square miles As the reports made are of a highly favourable 
character, and as the importance of having n coal-field close to 
the town of Leicester can scarcely be over estimated, it is pro¬ 
posed to bore to a depth of 1,000 ft, and to divide the expense 
pro ratd amongst the landowners Several of those most inte¬ 
rested have signified their desire to have the problem solved m 
the only practical manner Mr Harrison, of the Mining School, 
Nottingham, is of opinion that “coal exists under Last Notts 
and Last Leicestershire, there being an anticlinal fault throwing 
out all the measures in the western part of N otts, and throwing 
them all in on the eastern side l 1 rom this and other considera¬ 
tions” he is convinced “that there is an immense coal-field 
stretching along the county of Nottingham, by Ilingham, through 
the Vale of Belvoir, as far as Melton Mowbray, and will be 
found at a workable depth ” 

At the last monthly meeting of the council of the Victoria 
Institute, it was announced that seventy-nine new members had 
joined during the past seven months It was also reported that 
m accordance with a resolution passed at the previous meeting 
the Institute had joined in the application made to the Govern¬ 
ment for adequate aid to the expeditions to observe the transit 
of Venus, more especially those so strongly urged by tbe Green, 
wich board. 

The valuable library of Conchological and other Natural His¬ 
tory books belonging to the late Mr. Thomas Norris, of Preston, 
was sold by auction on July 30, by Mr J. C Stevens, for 322 1, 
Mr Stevens also sold, 011 Aug 7, the library of the late D. H. 
Beaumont Leeson, F R S , of Bonchurch, for 580 1, 

The recent earthquake in South America extended, it U 
stated, over 30,000 square miles. 

The following is from the Gardener's Chronicle “ We leam 
that Baron von Mueller ts about to retire from the directorship 
of the Botanic Garden, Melbourne. On scientific giuunds this 
is ip«cli to he regretted, for no one has done so much as the 
Baron to forward the interests of Botanical Science and practical 
applications m Australia as he ha» done We cannot profess to 
judge the circumstances which may have led to this step ; but if, 
as is alleged in some of the Melbourne papers, ‘ the gardens are 
henceforth required more as an ornamental adjunct to the Vice¬ 
regal domain than as the centre of Botanical Science and experi¬ 
ment m Australia,’ then undoubtedly the authorities manifest an 
ignorance of the proper functions of a botanic garden which is. 
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tion of a laboratory in which advanced students were to 
be trained in the methods of scientific research, would be 
very far from holding a sinecure office, and would be ren¬ 
dering the htghest, as well as the most direct, service to 
scientific education. 

“ We have no doubt that for a professor the duty of 
teaching is indispensable, but we agree with the witnesses 
whom we have examined that original research is a no 
less important part of his functions. The object of an 
university is to promote and to maintain learning and 
science, and scientific teaching of the highest kind can 
only be successfully carried on by persons who are them¬ 
selves engaged in original research. If once a teacher 
ceases to be a learner it is difficult for him to maintain 
any freshness of interest in the subject which he has to 
teach ; and nothing is so likely to awaken the love of 
scientific inquiry in the mind of the student as the 
example of a teacher who shows his value for knowledge 
by making the advancement of it the principal business 
of his life. 

" 11 has been, to a certain extent, a complaint against 
the School of N atural Science m Oxford that hitherto it 
has produced but very few original woikers The com¬ 
plaint (if well founded) may, perhaps, be accounted for 
by the circumstance that the school has not been long in 
existence , but there can be no question that it is of the 
utmost importance to impress upon teachers and learners 
alike that one, and perhaps the chief criterion of success 
in the teaching of Science is its leading to new disco¬ 
veries To promote this end the Universities probably 
can do nothing more useful than to increase the number 
of persons employed, under whatever name, in the teach, 
mg of Science, taking care at the same time that .while 
such duties are assigned to them as may prevent their 
offices from being sinecures, they shall be left wnh time 
and energy enough to carry on original work We con¬ 
sider this to be a point uf great importance, and we should 
regret to see any scientific office whatever established in 
either of the Universities without its being understood 
that it is expected from the holder that he shall do what 
is within his power, not only for the diffusion, but also for 
the increase of scientific knowledge. 

“ It has been stated in some parts of the evidence 
which we have taken, that the duties of lecturing and 
teaching which are required from the professors arc such 
as seriously to interfere with their leisure for original in¬ 
vestigation, and a wish has therefore been expressed that 
the provisions of the Professorial Statutes as to the 
number of lectures to be given should be relaxed Wc 
cannot concur with this suggestion In estimating the 
amount of teaching and lecturing which can properly be 
required from a professor, we do not forget that he is ex¬ 
pected to keep himself well acquainted with all the latest 
advances in some very wide department of knowledge, a 
task which, at the present rate of scientific productive¬ 
ness, is no light one. But, on the other hand, we cannot 
leave out of sight that the University duties of a professor 
last for only six months, and that he has thus the invalu¬ 
able ptivtlege of being master of his own time for fully 
one half of the year. It is, therefore, only reasonable that 
during the University Terms he should devote a fair pro¬ 
portion of his time to the work of teaching. And we feel 
it to be our duty to say that, in recommending, as wc 


have done, the foundation of a considerable number 
new Scientific Professorships, our intention is that duties 
of a very substantial kind should be attached to each of 
these offices, with a view to the establishment of an effi¬ 
cient and complete course of instruction.” 

From the limited scope of the functions of the various 
existing administrative bodies, as well as from the consti¬ 
tution of one of them, the Commissioners consider that 
they cannot be regarded as representing, in any adequate 
manner, the Scientific Faculty of the University. They 
then add, “ We are of opinion that the best mode of prq T 
viding for this important object would be to replace them 
by a Single Administrative Body, representing every 
department of Science, and having wider but still definite 
powers entrusted to it Without attaching any import¬ 
ance to the name, we shall, for the purposes of the present 
Report, designate this proposed administrative body gg 
• tne University Council of Science,’ 

“ The duties of the Council would, we conceive, be two¬ 
fold—educational and financial ” 

( To be continued ) 


HARMONIC ECHOES 

A CCORDING to Dr Brewer* “ The harmonic ecljfl 
repeats m a different tone or key the direct sound, 
The harmonic is generally either the third, fifth, or tenth 
of the tonic... On the river Nahe, near Bergen, and not 
far from Coblentz, is an echo thus described by Barthius 
It makes seventeen repetitions at unequal intervals. Some¬ 
times the echo seems to approach the listener, sometimes 
o be retreating from him , sometimes it is very distinct, 
it others extremely feeble; at one time it is heard gt 
the right, and the next at the left , now in unison with 
the direct sound, and presently a third, fifth, or tenth of 
the fundamental Occasionally it seems to combine two 
r more voices in harmony, but more frequently it re¬ 
sembles the voice of a single mimic 
“At Paisley, m Scotland, there is a somewhat similar 
echo in the burying-place of Lord Paisley, Marquis of 
Abercom. Musical notes rise softly, swell till the several 
echoes have reverberated the sound either in unison or 
harmony, and then du away in gentle cadence. 

“At the Lake of KiUarney, in Ireland, is a very cele¬ 
brated harmonic echo, which renders an excellent second 
to any simple air played on a bugle. + 

“ There was formerly, according to the authority of Pr. 
Birch, an harmonic echo no less remarkable, seventeen 
miles above Glasgow, near a mansion called Rosneath. 
If a trumpeter played eight or ten notes, the echo would 
repeat them correctly a third lower. After a short silenpe 
another repetition was heard, still lower than the former i 
and after a similar pause the same notes were repeated a 
third tune, in a lower key and feebler tone, but neverthe¬ 
less, with the same undeviating fidelity. This echo no 
longer exists.” 

It is difficult to believe that these descriptions are 
accurate, but that they have a basis of truth there can be 
little doubt. My attention was first drawn to the subject 
■ on Sound and b* ^ 
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by an echo at Bedgebury ’Park, the country residence of 
Mr. Beresford Hope. The sound of a woman’s voice was 
returned from a plantation of firs, situated across a valley, 
with the pitch raised an octave. The phenomenon was 
unmistakeable, although the original sound required to be 
loud and rather high With a man’s voice we did not 
succeed in obtaining the effect. 

At ttie time I had no idea that such an alteration of 
pitch had ever been observed, or was possible , but it 
soon occurred to me that the explanation was similar to 
that which I had given of the blue of the sky a year or two 
previously (Philos. Mag , Feb 1871) Strange to say, at 
the very time of the observation I had in my portfolio a 
mathematical investigation * of the problem of the dis¬ 
turbance of the waves of sound by obstacles which are 
small in all their dimensions relatively to the length of 
the sound waves. In such a case (precisely as in the 
parallel problem for sight) it appears that the reflecting, 
or rather diverting, power of the obstacle varies inversely 
as the fourth Dower of the wave-length When a compo¬ 
site note, such as that proceeding from the human throat, 
impinges on the obstacle, its components are diverted m 
very different proportions. A group of small obstacles | 
will return the first harmonic, or octave, sixteen times 
more powerfully than the fundamental After this, it is 
not hard to understand how a wood, which may be con¬ 
sidered to be made up of a great number of obstacles, 
many of which, in two or three of their dimensions, are 
small in comparison with the wave-length, returns a sound 
which appears to be raised an octave. 

The increased reflection is, of course, at the expense of 
the direct sound. If we conceive a group of small ob- 
tacles to act on a train of plane waves of sounl, the effect 
will be a diffused echo, which may be heard on all sides, 
appearing to proceed from the group, and the direct waves 
which maintain their direction If the original sound be 
composite, the diffused echo ccntams the higher elements 
in excessive proportion, and for the same reason the 
direct wave, being shorn of these higher elements, will ap¬ 
pear duller than the original sound. It is well known that 
pure tones are liable to be estimated an octave too low, 
and thus it may be possible tbit a note m losing its har¬ 
monies may appear to fall an octave 

What is here called the direct sound may itself be 
converted into an echo by regular reflection For ex¬ 
ample, if a plane wall were covered with small projections 
there would be a diffused echo, due to the projections ia 
which the higher elements preponderated, and an ordi¬ 
nary echo, obeying the liw of reflection, in which the 
wave elements would preponderate. 

I shall be much obliged if any one under whose obser¬ 
vations echoes of this description may happen to fjl, 
would communicate particulars of them to Nature. 

_ Rayleigh 

LEITH-ADAMS' “ftFLO AND FOREST 
RAMBLES ” 

Field and Forest Rambles. By A. Leith-Adams, F.R.S. 

(Henry S. King & Co) 

/'-\NCE, on our expressing surprise to a friend at the fact 
of his having forsaken his usual line of study fay 
another of avtry different character, he remarked, “ Well, 

* Since communicated in on amplified form to the Mathematical Society. 


you see it does not matter much what I take up, for what¬ 
ever it may be, I am sure to make some discovery of 
value.” The reply was sufficient to enable anyone to form 
an idea of the results that might be expected. He was 
an assiduous and earnest worker, but there was a certain 
deficiency in the quality of all he produced. 

Mr. Leith-Adams is an assiduous and earnest worker ; 
his opportunities in connection with his military avoca¬ 
tions, have been considerable, and he has used them well. 
He has already given us the results of his experience m 
India and elsewhere in his “Wanderings of a Naturalist 
in India,” as well as in the “ Natural History and Arche¬ 
ology of the Nile Valley and Maltese Islands,” and in 
the work before us he takes us to New Brunswick, 
vividly portraying the beauties of its short summers and 
the discomforts of its dreary winters. An intense love for 
natural history has led him to make careful and prolonged 
observations as to the habits of most of the animals in¬ 
habiting the province of which he treats, together with 
the dates and direction of migration of the numerous 
migratory birds which are there met with He has also 
paid considerable attention to the fish, and the geology 
of the district 

Our author, in endeavouring to obtain an accurate 
account of the past history of the native Indians of New 
Brunswick, found the task of more than ordinary diffi¬ 
culty, “ inasmuch as, even apart from their persistent in¬ 
difference to treat on any subject connected with their 
past history or present condition, there would seem to be 
an absolute incapacity to comprehend the meaning of 
such inquisitiveness on the part of the interrogator.” 
Drink is the ruination of the remnant of this doomed 
race, a race so little advanced in the scale of humanity, 
that when it has disappeared, there will not be left a 
trace even of written or monumental record j “ indeed, 
were it not for implements of the chase picked up occa- 
sionally, we should have few other data to establish the 
existence of the human inhabitants of the region, previous 
to the arrival of the first European travellers.” The 
European colonist, as long as he is the possessor of the 
metis sattus in cotpore satio, however, stands a better 
chance of surviving; nevertheless leprosy produces 
painfiil ravages among the original French settlers, on 
the north-east frontier of the province. 

No explanation is attempted of the fact quoted 
from Dr. Gilpm, that many of the wild animals, as 
the bear, racoon, and beaver, which were driven 
from their haunts on the clearing of the forests, are 
again returning to the same districts, “to cultivated 
fields instead of primitive forests, to corn and maize, in¬ 
stead of wild fruits and berries.” We cannot help 
thinking that this does not say much for the present 
assiduity of the farmers. 

Albinism and Melanism, the tendency for certain indi¬ 
viduals of a species to be white or black, is one of Mr. 
Adams’ favourite subjects, and he gives it as his opinion 
that the reason why they in the wild state do not continue 
to propigate their peculiarity is because “ the very decided 
difference as regards outward appearance would be suffi¬ 
cient to forbid intercourse between them and the typical 
individual,." 

There is a want of point in many of the author’s at¬ 
tempts at explanation of the various phenomena which 
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excite his curiosity. In considering the fact that the Cat¬ 
bird (Mtmus carohnensts) has a strongly marked anti¬ 
pathy against the animal whose name it bears, he says, 
“ I have often wondered if this inherited distrust of the 
cat could be explained in any way with reference to the 
imitative peculiarities of the bird. In other words, is it 
possible that some ancestor began to mew like a cat 
whenever it saw the wild cat in his haunts, and that m 
process of time it came to be an established habit ?” Again, 
the answer given to the question, why such migratory 
birds as the ruby-throated Hummer {Trochilus colubrts) 
are not content with the eternal summer of the south ? is 
equally inconclusive “ All that we can say is lhat some 
inherited instinct is at work, perhaps to them as precious 
as is the longing for the holidays to the schoolboy, full of 
pleasant reminiscences, which of course would grow by 
experience.” And we do not feel any nearer the truth as 
to the reason why the peculiarity of the beak of the Cross¬ 
bill is so well marked, when we know that m the gird’s 
attempts to extract the seeds from the red spruce and 
other cones, 11 the bill, which is not so strong and conical 
as that of the pine bullfinch, became curved, until at 
length the condition became hereditary and trans¬ 
missible ” 

An interesting remark is made, which illustrates how 
very susceptible the animal body is to the influence of 
slowly-acting external circumstances. For it is the popu¬ 
lar belief in New Brunswick that the seventy of an 
ensuing winter may be predicted by the amount of fat 
present on the intestines and omenta of animals, whether 
wild or domesticated j and as the coldness of the winter 
must depend on the previous climatic condition, that may 
reasonably be supposed to affect the constitution in a 
manner favourable to the individual. 

In conclusion, we think that both sportsmen and natu¬ 
ralists will find this work replete with anecdote and care¬ 
fully recorded observation, which will entertain them , at 
the same time they will not put down the book without 
feeling that they have acquired much new information on 
the physical geography and natural history of New 
Brunswick. 


HOEFER’S «HISTORY OF PHYSICS AND 
CHEMISTRY ’ 

Htstoire de la Physique et de la Chimte. Par Ferdinand 
Hoefer. (Pans . Hachettc, 187a.) 

M ORE than twenty years aga-M. Hoefer published a 
History of Chemistry, the first which had ap¬ 
peared since the publication of Dr. Thomas Thomson’s 
History. M. Hoefer has since been known to Us as the 
author of the biographies of various scientific men in the 
Nouvdle Btograpkie Giitfrale, and of a small work en¬ 
titled La chtmte enseignh par la biographic de ses Fonda * 
tears. The volume before us is one of a series which 
treats of universal history, and is published under the 
direction of M. V. Duruy. The works which it comprises 
are intended to be used in colleges and schools, and M. 
Hoefer’s volume has no doubt been included, because the 
promoters of the series have wisely considered that the 
history of matter, and of motion, are as worthy the atten¬ 


tion of the rising generation as the history of languages 
numbers, peoples, faiths. 

Out of the S53 pages which the work contains, no less 
than 314 are devoted to the history of Physics, while the 
remainder contain in a condensed form the substance of 
M. Hoofer's larger Htstoire de la Chtmte. The History 
of Physics is divided into two books, entitled respectively 
“Matter” and “Motion,” the former including— 1. The 
immediate properties of matter (weight, volume, density, 
elasticity, compressibility), 2. The terrestrial atmosphere , 
3. Liquefaction and solidification of gases; 4. Hygro- 
metry ; 5. Acoustics 

The second book on Motion includes— I. Gravity ; 2. 
Heat; 3 Light; 4 Electricity and Magnetism. 

We feel bound to take exception to this arrangement, 
which is both immature and ill-considered. For why has 
M. Hoefer classed weight with matter , and gravity with 
motion t and why liquefaction and solidification of gases 
with matter, when they are operations distinctly connected 
with motion ? But, worse than all, why has he classed 
acoustics with matter t Again, he has omitted all men¬ 
tion of certain sciences which were among the earliest-- 
Statics, Dynamics, Hydrostatics, Hydrodynamics These 
sciences, from their antiquity, lend themselves with great 
facility to the apt illustration of the various phases of the 
history of science. Archimedes has received an alto¬ 
gether insufficient amount of notice we may not forget 
that several of our sciences actually owe tlieir origin to 
him ; and how M Hoefer, with Peynard’s fine edition 
of the works of Archimedes in his own language, can have 
overlooked him, we are quite at a loss to understand 
Then the Archimedian screw, the pumps of Ctesibius, the 
Avvaitfis of Hero of Alexandria, should all have full men¬ 
tion in the work. And if it be urged that space did not 
permit mention of these things, we would reply that 
they are of far more importance than Hygromciry, which 
finds mention in the book Also such sections as “ P&se- 
hqueur d’Hvpatic,” “ Manom&tre,” “ Hygrom&tre con- 
denseur,” “ Porte voix,” “ Clavecin et carillon electrique,” 
“ La beatification de Bos:,” might all have been replaced 
with advantage by more important matters. 

We notice with regret a tendency to attribute dis¬ 
coveries to men who were not first in the field. Thus, 
although Boyle discovered his law of the compression of 
gases, no less than fourteen years before Mariotte, it 19 
called I.ot de Mariotte Again, M. Hoefer says, “ Gas 
sendi parait s’dtre le premier occupd de la question de la 
vuesse du son, sans prdciser les rdaultats auxqucls il dtait 
parvenu.” But if M. Hoefer will read Lord Bacon’s 
Htslorta Som el Auditus, he will find a good deal of 
valuable and suggestive matter, among other things., a 
suggestion for determining the velocity of sound 

Let us turn to the comprehensive little treatise on the 
history of chemistry, beginning with Herme. Trisme- 
gistus, nay, with Moses, and ending with Wurtz, William¬ 
son, Frankland, and Kolbe. This part of the work, as 
derived from M. Hoefer’s larger treatise, is altogether 
more matured than the preceding; yet it is not without 
evidence of hasty selection and ill-considered statements. 
We cannot agree with M. Hoefer when he tells us that 
the word chemistry was used m the fourth century, and 
that we afe to trace it to xyatlv and X‘ a - Neither, for 
various reasons, which we have stated elsewhere, can we 
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accept the Greek MSS. attributed to Zoztmus, Pelagtus, 
Olymptodorus, Democritus, Mary the Jewess, and Sy- 
nesius, as exact evidences of date or knowledge In re¬ 
gard to more modern matters we regret to find no account 
of Robert Hooke’s important theory of combustion. We 
are glad to observe that M Hoefer does not echo the 
Wurtzian aphorism * ll La chimie est une scienceFramjaise, 
tile fut mstitude par Lavoisier d’lmmottclle memoire.” 
More liberally our author says, “ Tout en suivant chacun 
une route diffdrente, trois chimistes ont fondd, vers la fin 
du dix-huitidme stride, la chinue moderne. Priestley, 
Scheele, et Lavoisier, un Anglais, un Suddois, et un 
Franrjais.” 

We should be glad to sec in our own country the his¬ 
tory of matter and of motion studied side by side with 
the history of languages and of numbers. Prof. Kopp 
lectures on the History of Chemistry in the University of 
Heidelberg, and no doubt his example is followed in other 
of the German universities. M Hoefer’s work is mmany 
ways suitable for use as a text-book , it is cheap, it is 
anything but dull, and whatever the errois of arrange¬ 
ment may be, it contains a great deal of information. 

G. F. Rodweli. 


OUR BOOK SHELF 

An Essay on the Physiology of the Eye By S H. 

Salom. (Published by the Author.) 

THAT the study of formal logic is not in itself conducive 
to sound reasoning will be acknowledged by many, but it 
Is seldom that the truth of the statement isjso fully illus¬ 
trated as in the short work before us The author has 
Studied the writings of Hamilton, Mill, Bam, and others, 
and with a creditable enthusiasm endeavours to cmoloy 
the new powers he th'nks he has theieby acquired, in 
developing a hypothesis of his own to account for the 
phenomenon of vision more satisfactorily than those 
already accepted An outline of the arrangement, which 
Js partly disguised at first sig it by the many technicali¬ 
ties and circumlocutions employed, will be almost, if not 
quite, sufficient for most 01 our readers Commencing 
with a notion broached by Erasmus Darwin, that visual 
perception ensues from retinal motion derived through 
the motile force of light, the author hopes, “by turning 
the light of modern histological discovery on Darwin’s 
theory of involuntary anmi il action, to succeed in con¬ 
vincing assoculional psychologists that this theory must 
henceforth be included in the creed of d posterion 
thinkers ” With this as a basis, the doctrine pro¬ 
mulgated may be thus summarised The eyeball being 
ih a constant state of reflex action on account of 
tile ltght actmg dynamically on the retina, the motion 
thus produced exerts in the muscles suriounding the eye 
feelings of muscularity similar to those excited when we 
voluntarily determine ocular direction, and consequently 
without any voluntary effort, we are constantly aware 
Of visual space properties. To prove this novel hypo¬ 
thesis the structure of the retina has to be fully entered 
into, an 1 in a most ingenious manner solid fact is ais 01 ted 
to satisfy unsubstantial theory Taking a single example 
of the reasoning employed, we find that it i> necessary lor 
the theory that the fovea centralis of the retina shou'd 
be elastic , that it is so is evidtnt from the following con¬ 
siderations —“ In the copious index of that exhausuve 
anatomical work, ‘ Quain’s Anatomy,’ under the heading 
‘ yellow,’ we find, in addition to ‘yellow spot,’four sub¬ 
stances only, namely— 


Yellow cartilage, 

„ fibres of areolar tissue, 

„ ligaments of the vertebrae, 

„ tissue. 

And on referring to the pages of the book in which these 
subjects are treated, we discover that they have the com¬ 
mon property of being elastic.” Fiom this on one of 
Newton’s rules tor philosophising “ we are bound to frame 
the following physiological induction ,—all yellow anato¬ 
mical substitute 11 clastu ” We can hardly think that the 
author is not attempting to fool us 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice it taken op anonymous 
communications. ] 

Atoms and Ether 

Attempts to dispense, in physics, with the ideas of direct 
attraction and repulsion, however interesting, lead generally to 
a petitio pnmipn, and I fear Prof Chalhs’s view, to wIulIi atten¬ 
tion K called 111 Nai ure of August 7, cannot be received as an 

For an ether of which the density can be varied is a suhstance 
that can he compressed and expanded, and what idea is in our 
minds when wc speak of compression and expansion in a really 
continuous substance? Continuity implies space, and space that 
is full Can space be more than full ? When we say that a 
fluid is compiessihle and elastic, do we mean anything else thin 
that it is made of parts which can be pushed closer together, 
and which, being so pushed, will push each other back? But 
tht* is repulsion and action at a distance We do not alter 
the fact by calling the substance ether, and relieving it from the 
influence of gravitation 

la a continuous substance, which is capable of compression, 
conceivable ? I think not, or if it is, the conception is at once 
more difficult and more opposed to sensible experience than 
that of attraction and repulsion. 

Tht substance of a bar of iron is not continuous If I draw 
one end of it towards me, why do-s the other end follow ? 
What can be the relation between the movement of my end of 
the bar and the ethereal vibrations which must propel the other 
end and all mlcrmediate parts in the same direction ? 

Liverpool, Aug ) Albert J Mott 

Instinct 

S ensc of Dncction 

The perusal of the correspondence published in the Februaty 
and MarJi mtmbeis of fsA1 UR!' now to hand, and als> your 
article on “ Perception and Instinct 111 the Lower Animals,” m 
the number of March ?o, has induced a belief in my mind, that 
I may peihaps be able to contribute some evidence bearing upon 
the question at l-sue , and alio that it may have some value from 
having been obtained from a field of observation not generally 
accessible, and Irom the fact that cattle and hor-es in Australia 
are subject to very diffeient coml.tions to those obtaining in 
England , 

1 may commence by stating that the question, whether animals 
have or have not a peculiar power ot finding their way from 
place to place, suggested itself to my mind very shortly after I 
first went into the Australian bush, now more than twenty years 
ago. It was not long before I satisfied myself that in many 
horses this faculty was strongly developed, but yet unequally in 
different individuals I afterwards ascertained that it also 
existed in cattle 

Not only did I find that horses had ex'ensive memories for 
places, being enabled to re>a>llect a track th. y had lollowe I some 
time previously, b t also to remrmlier the wiy Irom one pine to 
another where no track cxi-tcd I lound that not only had 
hor-es this exact memory, but that they pus-er-ed another gift 
wh ch at first appear el to me tnexplic ible. Tins was, that u hen 
r riden through toe hush, many horses would never, tor a moment, 
as it were, lose the recollection ot home, hut “ bear away ’’ 111 it* 
direction. I remarked this not onli in a disiuct with which the 
hone might be acquainted from grazing in it, but also when 
travelling and absent for the day from my camp, and from the 
other horse or horse*, the “ mates ” of the one 1 rode. 





Av& 21, 1873] 


NATURE 


323 


Farther than this, I also found that 
never lost the distinct perception of the direction in which my 
home, or camp, or starting-point for the day was situated, and 
in endeavouring to trace out and analyse this feeling, I at last 
came to the clear perception that it depended upon an un¬ 
conscious actum of the memory thus recording the alterations of 
the courses I had fol lowed, and which by an effort of the 
memory I could recall On this point I feci quite clear, for 
from the practice of paying especial attention during constant 
explorations to the course travelled, both for the purpose of 
keeping a correct dead reckoning, as also for the delineation of 
the features of the country passed over, I have found the faculty 
intensified, and the process more evident to myself I may say 
that during the course of those twenty years’ experience, I have 
never found lhe faculty at fault 

1 believe in this lies the explanation of the power possessed 
by catlle and horses of finding their way from one place to the 
other irrespective of the road they may have gone 

I now propose to record some instances showng how cattle 
and horses in this district have endeavoured to reach the places 
where they were leared, and the truth of which I do not in the 
least question To show how frequently such cases are met with 
here, where horses and cattle are bred in a half wild state at large 
in the bush, 1 may note that on determining to make this com¬ 
munication, I spoke to the first persons i met with who were 
likely from ttmr pursuits to have noticed instances of the nuure 
I required , of these persons, f mr at once gave me the particu¬ 
lars I am about to relate llut before doing so 1 must further 
remark, ns bearing perhaps not remotely upon the question, that 
I have not met with aborigmil natives, cither as savages or as 
“tame blacks," who possessed any power of finding their way 
from pi nee to place difftiing 11 its nature, though perhaps in its 
degree, from that to lie found in every good “bushman among 
the whites Their knowledge of country is entirely lo^al—special 
as regirds the district belonging to thur tnbe or family—general 
as regards the country of the neighbouring tribes They know 
it thoroughly because they have bten born m 11 and have roamed 
over it ever since Out of their own locality 1 have found them 
to be inferior to a good wh le “ bushman,” in so fir that they 
are unable to reason out at y problem reining to the features of 
the country, and my expei.encc has shown that out of their loctl 
knowledge I could nevn rely upon one of then m preference to 
my own judgment I have remarked also that very few could, 
even in their own districts, travel straight from 011c place to an¬ 
other, say at twenty miles' distance 1 now refer especially to 
the aborigtnes of that part of the mtetior of the continent lying on 
each side, north and south, of Sturt’s Desert and including 
Cooper's Creek As a rule they would “give and take” some 
30“ on each side of the cum sc, colliding the direction from time 
to time as they recognised the “ lay of the country ” from rising 
ground 

In order that the instances t shall now quote may be more 
clear, it will be necessary to say in the first place that all the 
localities mentioned below will be found named in the maps 
published by the Surveyor General of Victoria, and no doubt 
also in others The only exception is Dradcock Creek, which 
is ho sever shown as a smill stream falling into the Mitchell 
River, on the west side below Cobbannah Creek All cattle and 
horses brought down from the Maneroo table-land in New South 
Wales to the Gtppsland market, travel by one road 'id the 
Black Mountain, Buchan, Bruthen, Bairusdale, and Stratford , 
the distance from the centre of Maneroo district, say where the 
149th meridian crosses the Snowy River, to Stratford, is about 
180 travelled miles, and the number of cattle brought down 
annually may lie about ii,ooo j of these a certain percentage 
escape and make their way back to the place where they were 
bred unless recovered on the way or hindered by natural obsta¬ 
cles. There is no other way from Maneroo into Gippsland ex¬ 
cepting the one mentioned, and the country northward between 
that road and the Great Dividing Range is occupied by high and 
rugged mountains, dense forests, and thick scrubs. The road 
from Maneroo crosses the rivers flowing from the Great Dividing 

I. About four months ago a mob cf cattle was brought down 
from O’Rourke’s fetation, the Black Mountain, Snowy River, 
and sold at Stratford. After being two months on the Bushy 
Park run near Stratford, fourteen bullocks escaped from the 
paddocks, and on search being made were recovered at the junc¬ 
tion of Dcadcock Creek with the Mitchell River. The line they 
had taken if carried out would go near the Black Mountain. 


2. A horse bred by Mr. Sheen of Omeo was taken down via 
Bruthen, Bairusdale, and Stratford, and sold , was broken into 
harness, and worked by Mr McFarlane, a contractor, was lost 
ne»r Srratford, and on search being made was found at the 
pincMon of the Wentworth and Mitchell rivers The line taken 
in this case is direct for Omeo. 

3 Mr Dougald McMillan of S’ratfor.l some little time back 
bought a mare from a Maneroo “mob” About a month ago 
she was lost from near Stratford in hobbles and was seen a day 
or two afterwards crossing “ Iguana Greek still in hobbles and 
as fast as she could go ’’ The people from the Glenalladale 
Station (Iguana Creek) being then engaged gathering some wild 
horses at Dead cock Creek, found her with them This line 
taken was the usual one, and if carried out would cross the 
centre of Maneroo 

These three cases were related to me by the stock-keeper at 
Glcinlladalc Station 

4 A year or two back Mr Kreymliorg of Bairusdale pur- 
chased a mob of horses from O’Rourke Station, Black Moun- 
1 un, and sold one, a bla k mare, broken to lead to a person 
named Gee, living at Cobbannah Creek The mare remained 
with Gee’s horses for some tune, but was then missed from 
I ower Cobbannah Creek and next heard of at Tabberabberah, 
and was recovered on l’ettersen’s fetation, at the foot of Mount 
Baldhead 

This line bears a little away from the Black Mountain, but the 
nature of the country is such that the Mount Baldhead and 
Notch Hill tier of mountains form the end of a cul de sac, of 
ninth the open country at the junction of the Wentworth and 
Mitchell rivers is the moulh This tract of forest country 
fenced in by mouutsins a few years ago swarmed with stray 
1 idle and their progeny , three hundred bulls were shot by the 
then proprietor* in, I believe, about two years 

5 Mr. h’reitag, who follows the occupation of packing up 
g aids to the Crooked River gold-workings, tells me that he is 
m the habit of buying Maneroo horses at Stratford and breaking 
them in for use m his pack train lie finds that for the first few 
trips they require watching carefully when cimped at Iguana 
(.reck, where the road to Crooked River turns northward, as 
they are very apt to make away at that place When reco- 
\cied they are usually found either at Deed cock Creek or up 
the river towards raiibcnbberah, thus confirming strictly to the 
dnection taken by cattle and horses in other instances 

6 Thomas Dowling, employed m the stations of Messrs. 
Degraves, at Omeo, bought a mire from Mr McKeachie, of 
Delegele in Maneroo The mare was kept in the Hinnomungte 
paddock (Omeo) for two or three years Being then taken to 
Hindi, about twelve miles distant, she escaped, and after betng 
seen at Nannyong, was recov red at Oelantipy, on the Snowy 
River Nannyong is a sma 1 open piece of country on the sum¬ 
mit of the mountain end < f B ndi, and the country crossed over, 
titty miles, is very dithuill, the mountains being some 4,000 to 
5,000 ft in altitude, and almost unknown even now except to 
stock-men I came thruugh, last simmer, neatly in the line the 
mare must have taken It is almo-t dnect for Delegete 

7. A bul oik driver named Richardson purchased a working 
builoik which had been sent down bom Maneroo by the usual 
load for sale lie sold the bullock at Omeo—going up there 
wuh loading—to Mr Lewis, the manager of Mcssis Degraves’ 
stations The bullock was kept in the llinnomungie paddock, 
hut got out two or three times, and in each case made away 
across country direct for Maneroo, being recovered by the Messrs. 
I'endergast, ol Mt Leinster, and sent back to Mr Lewis 
These cases I have obtained from Mr Lewis, and they are 
remarkable as showing the length of time during which cattle 
and hotses retain the recollection of their native places, and also 
as showing, in even a more marked manner than those quoted 
first, that they return homewards without any regard to the track 
by which they have reached their place of departure The cases 
from Stratford, on the other hand, illustrate the distances from 


which cattle will start for home. 

8 Mr. Mackintosh, of Dareo, informs me that about two 
years ago, when gathering wiicl caule on the Avon River, he 
got away from his men down that river for many miles before 
lie ascertained that he was astray Finding, then, that his horse 
persisted in going in a certain direction, he gave him hts head, 
and the hofse went in a straight line to the place where the camp 
was fixed, a distance of some ten miles through a scrubby 
country, and without a track . . * . _ -a * 

I could continue quoting examples still further, but I fear that 
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I have already trespassed too much on the columns of Naturf, 
and I shall conclude bv saying that these instances are not 
thought extraordinary here, and ihat the belief that cattle and 
horses can find their way “straight” is firmly held by nil bush- 
men, I have heard similar instances at Lake Torrens, the Dar¬ 
ling River, and Maneroo 

I am aware that they do not affect the question as to how a 
cat finds her way home when conveyed shut up in a bag, but I 
conceive that they bear out the view suggested by Mr Darwin, 
and with which my own experience coincides. 

AW Howitt 

Bairusdale, Gippsland, Victoria, May 21 
Ingenuity in a Pigeon 

The following facts (having been witnessed by myself) may, 
perhaps, be considered worthy of insertion in your journal, as 
bearing on the subject of “ Perception and In9tmct in the Lower 
Animals,” which has lately been brought into such prominent 

< >n the Richmond road (Surrey), at about a mile from the 
town, stands an old roadside inn, yclept “The Black Horse," 
owned by one R Ketliy Attached to the house are a number 
of domes'ic pigeonscf various breeds, chiefly “Pouters ” 

Having occasion to wait for my pony to be hamessrd at this inn 
a few ) ears since, my attention was directed by a gentleman (a 
resident of the neighbourhood) with whom 1 was acquainted, to 
the strange conduct of one of these birds 

A number of them were feeding on a few oats that had been 
accidentally let fall while fixing the nose-bag on a horse standing 
at bait. Having finished all ihe grain at hand, a large “Pouter” 
rose, and flapping its wings furiously, flew directly at ihe horse’s 
eyes, caustng that animal to toss his head, and in doing so, of 
course shake out more corn. I saw this several times repeated ; 
in fact, whenever the supply on hand had been exhausted 

1 leave it to your readers to consider the train of ibought that 
must have passed through the pigeon’s brain before it adopted 
the clever method above nar/ated, of stealing the horse’s 
provender. 

Was not this, indeed, something more than mere instinct ? 

Richard H Napier 

Upton Cottage, Bursledon, Southampton, Aug. 13 


The Origin of Nerve Force 
I notice in Nature for July 21 a paper by A II Garrod, 
suggesting that nerv< us force has its ortgih in thermo-electric 
currents due to the difference of temperature between the surface 
and interior of the body. Without presuming to any opinion 
from the physiological point of view, I venture to mention one 
or two obvious difficulties. 

Although, as the writer observe*,’ “ in cold weather the im¬ 
pulse to act is much more powerfully felt than 111 summer, when 
the air is hot, and ihereiore the temperature of the surface is 
higher,” yet even 98° F (ihe internal temperature of a healthy 
body) is not uncommon for the air in tiopica) climates, where 
the natives can undergo great exertions But, according to the 
thermo-electric hypothesis, the nerve force must in this case be 
nil. Again, temperatures of 140° to 160° F are easily sustained 
for a considerable time m the 1 urkish Bath. Under these con¬ 
ditions the direction of the current should be reversed , and, evtn 
supposing that positive and negative currents both acted in the 
same sense on the muscles and nervous ganglia, it would seem 
that there must be an instant of transition when the two should 
be balanced, and nervous force at 7ero, and the powers both of 
sensation and motion lost with it 
The thermo electric theory is not required to explain the cases 
to which Mr Garrod alludes We have only to consider that 
the body must be kept at a constant temperature of about 98* F,, 
while heat u being continually evolved internally by nervous and 
muscular action, to see that the surface of the body must be 
cooler than the interior in order to get rid of the superfluous heat 
without consumption of work in increased peispiration and eva. 
poratiun At high external temperatures there will naturally be 
disinclination to muscular exertion ; not only because it pro¬ 
duces heat which tends to upset the equilibrium of temperature, 
but because the force that would have been expended in it u 
consumed in increased action to get nd of the heat. That the 
exhausting effect of hot water 1a much greater than that of hot 
air is accounted for both by its greater conductivity and specific 


heat, and still more because it checks evaporation, which is one 
of the most powerful outlets for waste heat. It must be familiar 
to everyone that rapid exhaustion is produced by immersion not 
only in hot ua er but in that of almost any temperature. Taking 
Jo° as an average external temperature, we shall find that im¬ 
mersion in water at 30° would be quite as rapidly destructive of 
nervous energy as in that of 110“, and that while air of the latter 
temperature could be sustained by the naked body for long 
without inconvenience, that of 30* would be rapidly latal unless 
the temperature was kept up by violent exercise 

Supposing the brain to be really colder than the blood, I shall 
be glad if some physiologist will inform me if this is not due to 
the consumption of heat in building up the complicated and un¬ 
stable mailer of the brain from the comparatively stable and 
simple constituents of the blood, and in this case, if there is any 
difference of brain temperature between times of rest and nutri¬ 
tion (sleep) and those of active exertion 

Knowing as we do that chemical action is constantly going on 
in the body and that e'ectrical disturbance is an almost constant 
result of such action, it srems hardly ntces-ary to look further 
fur the sou/o of nerve force, though we are in almost complete 
ignorance of the details of its production 

Henry R Procter 


The Flight of Birds 

Your correspondent, J Guthrie (vol viti p 86), has struck a 
note which will, I think, echo The question he raises is one which 
has exeiciscd more minds than one It has been present to me 
individually almost ever since I was able to reason The oppor¬ 
tunities enjoyed by exiles, c-pccially in tropical enun ries, for 
the study ot the phenomenon of a body, poised in nod air, with 
no apparent support, is considerable, owing to the boldness and 
number of kit. s and birds of that class 1 lnvc watch d them 
from the point of view—figuratively speaking—of your C*pe 
correspondent, scores of turns, anil sum*turns und< r peculiar 
conditions but I am unable to add anything certain to the bare 
aiatement that birds of prey can maintain a position of absolute 
apparent rest 

It is some fourteen or fifteen years since I fust watched an 
eagle in a telescope, with a view to lest an expKnauun—the same 
as that suggested by Mr. Guthrie—hazarded as a conceivable 
po sibtlliy by my father, long before Since that day I have 
had innumerable opportunities for close watch—some of which I 
will describe—and never have I seen anything to support it. 

Not to go back too far, as 1 must trust to memory, 1 was, 
two or three years ago, on the summit of a long-backed solitary 
hill, 500 or 600 ft. high, in the Coimbatore plains of 
Southern India 1 here was a light breeze blowing, and I saw an 
eagle stemming it, on the leeward aide of the hill, which was steep. 
Sometimes he was within (say) fifty yartls, and having a good 
glassat hand, 1 rested it on a stone heap, and watched him It was 
frequently posible to see him thus, stationaiy 111 a motionless fn Id 
of view, at ana|>parcnt distance of 10 or 12 it Not a feather 
quiveted the head was turned from side 10 side as he scrutinised 
the hill-sulc occasionally a foot was brought up to the beak : 
the roll of the eye was perceptible but otherwise he was at 
rest to all appearance Of couise the tips of the wings came in 
for a share of my scrutiny They may have been quivering, but 
they looked as Bteauy as those of a stuffed specimen And here 
I may ohserve, that for this appearance to be compatible with 
an unperceivtd vibration, the position ot rest must have existed 
alternately with successive excursions, and the time occupied by 
the latter must have been insignificant as compared with the 
durauon of rest I find it impossible to accept this explanation, 
even ns a first step, and need not inquire how it would produce 
the supporting effects The tail, I should mention, was not at 
rest. It was frequently feeling, as it wore, the passing breeze. 

It is to be understood that in the course ot frequent changes of 
general position, I had the bird under examination from different 
directions—not always of course so favourably. 

On another occasion I spent a fortnight on the summit of a 
peculiar hill in this neighbourhood, with nothing to do but 
recruit as fast as possible. The hill resembles a dish-cover at 
top, and being the resort of fugitives from the dust and drought 
and heat of Bangalore in April and May, who occupy every avail¬ 
able dwelling on a very restricted space, there is plenty to attract 
the kites from far and wide, to say nothing of vultures. Thera 
are two or three kinds of kite, but for the present subject they 
are all the same—fine, powerful, bold bird*, with a stritch of 
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three or four feet of wing—who will swoop and take meat from 
a basket on a man’s head, any day, or e»en from his hand A 
score or two of these circling about the kitchen and outhouses 
may be watched with advantage from the home-top, as is evi¬ 
dent The difficulty is to reproduce, in description, anything 
definite, from the copiousness of the evidence 1 can thciefore 
only express distinctly the conclusions 1 formed —(1) that it was 
utterly incomprehensible , (2) that there must be some unper- 
cetved source of motion , (3) that it might he (and probably 
was), a subtle utilisation of the varying air currems met with or 
sought for This conclusion lands one 111 a new set of perplex¬ 
ities, it is true , but it is the least opposed to reason, however ill 
it msy accord with some of the facts as interpreted by us. 

Vultures are large heavy brutes, with comparatively little 
wing-power, and thru flight is far slower and lieaviei. They very 
commonly rest on the ground, doing nothing, and if disturbed, 
the effort to rise is evidently a toilsome one Neveithcless, they 
too possess, and largely exercise the power, of sustaining them¬ 
selves in nud air without apparent aition Not that they ever 
rest motionless, but they sweep about in cndleR* paths with 
hardly ever a beat of the wing except on occasion, m this respect 
seeming to husband their strength much more than the kites, 
who are always on the move, and wheel in much sharper curves 

I was a good deal impressed, at one time, with the notion that 
the secret lay in slints of wind taken advantige of, but the more 
I see the less I like it It is nil possible to conceive upwaui 
currents as cuuimouly strong enough to support a iluitl bird simi¬ 
larly extended And though I am not prepared to assert that I 
have ever scut birds floating motionless where there was ho wind, 
yet if we are to take the vertically resolved jiortion of wind, 
considered as essential, as the supporting agency, what becomes 

could conceive an economic cxpcndtinre of it, but not enough to 
explain the endless wheelings of vultures, much less the long 
continued potsing without lorward or backward movement of 

In fine, I can only echo Mr Guthrie’* appeal foi further ex¬ 
planation , but I beg that we may have no nonsense about 
"bones filled with ur” One ts tempted to ask m that case if 
death solidifies the horns, to account for the undeniable weight 
and density ol a goose J llaksctttL 

Bangalore, July 6 

Earthquakes in the Samoan Islands, South Pacific 

On two former occasions I have contributed to Nature notices 
of the earthquakes experienced in these islands 1 will now 
continue nty list from the commencement of 1872. 

On March 22, at I 25 pm, there was 'a shock from N K, 
motion horizontal Vibration continued 15 seconds, hor 
several seconds before the motion was fell, and during the whole 
time of vibration, there was a noise like distant thunder. 

On April 8, at 3 10 P M , there was a slight shock, hon 

May II, at 1020 am, wc had a double shock 1 lus was 
rather severe Motion horizontal; interval between shocks, 15 
seconds ; total duration, 25 seconds. 

May 28, at 10 30 P m , a slight horizontal shock. 

Sept 9, at 10.20 P.M., double, hoiuontal shock from N 1 '.. , 
interval 125 seconds. Uhis was a more severe shock than we 
usually feel here. 

Nov. 12, at 5.10 A. M , a slight horizontal shock 

Dec. 3, at 9.20 r m , a slight horizontal shock. 

Jan. 2, 1873, at 740 a.m., a shock which, in these islands, is 
considered very severe. The motion was horizontal. The mam 
undulation was followed by rapid oscillations for 45 seconds, 
followed by a sea-wave. 

I regret that I cannot give full and definite Information re¬ 
specting this earthquake. I was away from home at the time, 
staying at the inland residence of the British Consul, on the 
island of Upolu, where I was unable to note with precision any 
of the accompanying phenomena The Consul's residence is a 
wooden building with a ground door only. It stands due east 
and west This shook very severely with the rapid undulations 
of the earth-waves, apparently, longitudinally fiorn east to west 
1 at once thought the centre of impulse was to the east of my 
position. Of this, however, I am by no means certain , in fact, 
I have reason to doubt whether my observation on this point was 
comet. The sea-wave was almost entirely confined to the south 
coast of the islands of Upolu and bar an. O11 the Island of Tu- 
taila (forty miles to the east of Upolu) it rose equally on the 


south and north sides I have at present no information from 
M.-tnua (three islands about sixty miles cast of Tutuila) except 
that both earthquake and sea wave were felt there None of 
those who saw the sea-wave noticed particularly the time which 
elapsed between the earthquake and the rolling inland of the 
sea-wave All my informants from Sarau (the most westerly 
island) agree that the one followed the other almost 
immediately They felt the earthquake and almost im¬ 
mediately afterwards «aw the reef bare much lower than 
it is at low tide 'lhe tide was at about half-ebb at the 
time. Following closely on this efflux came the reflux in a large 
wave which rolled inland and flooded (the site* of villages lying 
low at the back of deep bays. This wave rose about 6 ft above 
lngh-water mark during spring tides The rise and fall during 
spring tides In this group being about 4 ft 0 in The first great 
w ive was followed by a number of smaller waves, and the osctl- 
I ition continued for some tmu No efflux of the sea was noticed, 
as far as I can learn, on Upolu or Tutuila At the latter island 
the sea-wave rolled inland more than half-an hour after the earth, 
quake, and rose about 6 ft above high-water mark. No damage 
of importance wis done by the wave 

Two days after the abovefe irlhqttakcs, we had time others 11 
1 ipul succession, anti tluec more have lollowed them on different 




r c bad a heavy horizontal shock, or 
two ol which were severe These 
rc accompanied by great rumbling 


Four minutes afterwards, viz , it 10 (o a M, we experienced 
mother sharp shock, accompanied by similar noises The 
ibrations of Utls shock continued 15 seconds Wc bail scarcely 
ccoveied our equilibrium and quieted our nerves after this second 
hock when, at 10 57 am, we were startled by another, the 
'-dilations of which lasted 20 seconds lilts also was accom- 
ijiued by great rumbling 

No damage was dom by these earthquakes The buildings 
n these islands are all low, tnd marly all ire built with wood, 
iti 'hat only a very sevtie earthquake t wild do much injury 
On Jan S 9, at midnight, another slight horizontal shock 


is felt 

On Jan 13, at 8 45 \ 


nother which v 


i also 


-light 


On Jan 14, at 5 24 \ M , there was another slight horizontal 
shock 

'1 he Samoan Islands owe then exist' ncc to volcanoes, as they 
consist almost entirely ol volcanic lock 1 here has, however, 
been no eruption for a vc 1 y long period until in 1867, when, it 
will be remtmbcrcd, 1 submarine volcano burst out between Tail 
and Olosenga, two of the Minna islands in the eastern end of 
the archipelago Hus subsided ifiei a for'ipght’s activity 
A few months aftcrwatds I was on board II M S Fahou when 
sounding* were taken over the spot whue the volcano had been. 
Wc found a cone 180 feet above the bed of the surrounding 
ocean the avct.age depth of the sea atouiid it bung 120 fathoms, 
while the dipth on the apex of the cone was only 90 fathoms. 
Ihcic has been no further emption from this volcano up to the 
pi event time Almost evci sniu this has been quiet, there has 
been great activity 111 the volcano of Nina I'ouu, in the neigh¬ 
bourhood of the 1' riendly group of islands 

Samoa, S. Pacific S J Wihtmkk 


THE ARITHMOMETER 
lyr OST of our readers who have anything to do with 
•LVI calculations have heard of the above calculating 
machine, the invention of M. Thomas de Colmar. A few 
temarks, therefore, on its construction and operation may 
be of interest to those who have not seen this really useful 
calculating machine. 

The instrument is of small size, the one which we are 
about to describe being only 22 in. long, 6J in wide, and 
3 V in. deep. 

We can best give an idea of the great saving ol time 
effected by this instrument when we state that with it 
eight figures (tens of millions) can be multiplied by eight 
figures in eighteen seconds, sixteen figures be divided by 
eight figures in twenty seconds, and a square root ot six¬ 
teen figures be exti acted, with th' proof, in less than two 
minutes. . 

Our illustration shows a top view ol an arithmometer 
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the lid of the box being removed. It is constructed 
chiefly of a brass plate, A, furnished with eight slots, as 
shown; directly under these slots are mounted eight 
drums, each having nine elongated cog teeth of succes¬ 
sively decreasing length; over each drum, and between 
it and the sloths mounted a square shaft, on which slides 
a pinion wheel so as to catch any number of teeth on the 
drum. Each of these pinion wheels is moved by a but¬ 
ton, a, of which there is one in each slot, the figures at 
the sides of the slots showing the proper position of each 
button a, for any work to be performed by the in¬ 
strument 

The cogged drums gear by bevil wheels with a long 
horizontal shaft, which is also in gear with the vertical 
shaft moved by the handle b, by which the instrument is 
worked. B is a moveable brass plate, which can turn and 
slide on a round bar-hmge at the back; m this plate 
there are sixteen holes, c, under each of which is a moveable 
disc numbered from o to 9, and arranged so that any one 
figure of each disc may be brought under its correspond¬ 
ing hole c. These discs have bevil wheels which gear 
with bevil wheels on the before-mentioned square shafts. 
The moveable plate B is also furnished with the holes d ) 
having discs numbered from o to 0 underneath, and are 
for showing the number of turns of the handle, giving by 
this means the quotient m division, and showing the mul¬ 
tiplier in multiplication. The knobs C and D are for 
bringing the figures under the holes c and d to zero before 


commencing an operation, and the knob E is for setting 
the instrument to work addition and multiplication, or 
subtraction and division. F is a small slate for memo¬ 
randa. 

Before further describing the working of the machine, 
we would remark that, if the knob E be placed at Add", 
each turn of the handle will carry the figures marked by 
the buttons a, under the indicator-holes c, or add them 
to the figures already under the holes c, while if the 
knob be placed at Sub", each turn of the handle will 
subtract from the figures under the holes c, the numbers 
marked by the buttons a. 

Such being the general construction and principle of 
the machine, we will now proceed to give an example of 
its operation for multiplication, the operations tor addi¬ 
tion and subtraction being sufficiently explained in the 
preceding paragraph. 

Thus, to multiply 7684723s 
by 6583 

Mark the multip’icand on the plate A by the buttons a, 
as shown in the illustration ; set the knob E at Add" and 
Mulp", then turn the handle b three times tor the unit 
figure of the multiplier, and three times the multiplicand, 
viz 230541705, will appearunder the holes c tn the moveable 
plate B , this plate must now be raised, and moved one 
figure or station to the right, and the handle turned eight 
times for the second figure of the multiplier, and 



6378320505 will appear under the holes c , move the 
plate B again to the right, and turn the handle five times 
for the third figure of the multiplier, and 44801938005 
will be brought under the holes c ; and finally, by moving 
the plate B once more to the right, and turning the 
handle six times for the last figure of the multiplier, the 
total product, 505885348005, will appear under the holes 
c, and the figures of the multiplier, viz 6583, will appear 
in the holes d. 

In division the operation is as simple as for multiplica¬ 
tion, and is performed as follows. thus, to divide 
414591904 by 4768, set up the dividend on the plate B, 
and the divisor on the plate A, commencing with the unit 
figure in each case to the right hand ; place the knob E 
at Sub" and Div", and move the plate B to the right until 
the second figure (from the left) of the dividend is over 
the first figure (4) of the divisor; turn the handle eight 
times, and 8 will appear in the quotient holes d, and will 
give the first figure of the quotient, while the dividend' 
will now show 33151904, having been reduced by eight 
times the divisor, as in ordinary arithmetic ; move the 
plate B one place to the left, and turn the handle six times 
for the second figure of the quotient, and the dividend 
will be further reduced by six times the divisor, and will 
mark 45439°4; again move the plate, and turn the 
handle nine times, and after moving the plate B, and 
turning the handle five times and three times respectively,, 
the holes c will all show noughts, and the quotient holes d 


will show 86953, which is the quotient required ; if there 
had been any remainder, it would have appeared in the 
holes c 

Although by the ordinary limits of the machine a pro¬ 
duct of 16 places of figures and a quotient of 9 places of 
figures only can be obtained, yet by an intermediate re¬ 
cord by the operator these limits may be virtually doubled 
for multiplication ; while for division, provided the divisor 
does not exceed eight places of figures, the dividend and 
the quotient may be unlimited. 

The use of the arithmometer in actuarial and other cal¬ 
culations has been shown in the papers read by Major- 
General Hannyngton and Mr. Peter Gray, F.R.A.S., 
F.R.M.S, respectively at the Institute of Actuaries (see 
the Journal of the Institute of Actuaries, p. 224, voLxvL, 
and p, 249, vol xvii.); and Mr. Thomas T. P. Bruce 
Warren, in a paper read before the Society of Telegraph 
Engineers, has shown the application of the instrument 
to electrical computations. 

The Arithmometer is now, we believe, used in many 
Government Offices, in nearly all the Life Insurance 
Offices in England, in several Observatories; Sir W. 
Thompson, Prof. Tait, Prof. Galbraith, and Dr. Ball, 
also use them in the Universities and Colleges with which 
they are respectively connected. 1 

The instrument can be seen, and all information ob¬ 
tained, of Mr. W. A. Gilbee, of 4, South Street, Fuubury, 
who, we understand, is sole agent for the Arithmometer. 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 


III. 

Imperial Standard Pound 


'T'HE standard unit of imperial weight is the avoirdu- 
pois pound of platinum, constructed under the 
superintendence of the Comnrssion for Restoration of the 
Standards. The mode of constructing this new standard 



F10 4 —Form and size of the lost Standard Troy Pound. 

of weight, together with full details of all the scientific 
processes employed, have been described by Prof. W. 
H. Miller, to -whom us construction was more imme¬ 
diately entrusted A drawing of the imperial standard 
pound has already been shown in Fig 1. 

For constructing this standard, the first point to be 



Fic 5.—Queen Elizabeth’* Snrdard Troy Found of eighl and four ounce* 

determined was the exact weight of the lost standard 
Troy pound, from which the weight of the new standard 
Avoirdupois pound was to be derived. Upon investiga¬ 
tion, this proved to be the most difficult problem to be 
solved by the Commission. The old standard had been 
constructed In 1758, together with two similar pounds, 
under the direction of the Parliamentary Committee of 
* Continued from p 309 


that year. It is stated to have been composed of gun 
metal, but unfortunately no record exists of us volume or 
density, and it is not probable that it was ever weighed 
in water An accurate drawing of the lost standard pound 
had been made in 1829 by Captain Nehus, who measured 
its dimensions with the greatest care. (See Phil Trans. 
1836, p. 361 ) It very nearly resembles a Troy pound no w 
in the Standards Department, which was constructed at 
the same time, and is said to be the original from which 
the lost Standard w^p made Its form and size are shown 
in Fig. 4. 

When the Troy pound was constructed under the 
direction of the Committee of the House of Commons in 
1758, it was made as nearly as possible of the genuine 
weight of the Troy pound according to the ancient 
Standard. For this purpose comparisons were nude of 
the Exchequer Troy Standards wan each other, and with 
other Troy standards belonging to the Mint and the prin¬ 
cipal scale-makeis At the period when the Troy pound 
of 1758 was constructed, there existed no distinct Stan¬ 
dard Troy Pound at the Exchequer The Exchequer 
Troy Standards of Queen Elizabeth, which were the legal 
standards in 1758, consisted of a binary series of Troy 



ounces from 258oz to £oz,in the form of cup weights, 
fitting into each other. To obtain a Troy pound it was 
necessary to take the two Exchequer Standard weights 
of 8 and 40Z, represented in Fig 5. 

The two other Troy pounds constructed in 1758 were 
found by the Commission to be in existence, as well as 
two similar Troy pounds made at the same time and 
bearing similar marks, though all differed slightly in their 
dimensions, as well as in volume and weight. They were 
all in good preservation and were carelul'y examined by 
Prof. Miller, but there was no satisfactory evidence of 
their having been accurately compared with the lost 
standard so as to identify its weight, and thus to render 
them available for determining the proper weight of the 
new standard. One of the two last-mentioned pound 
weights (denoted as O by Prof. Miller) is shown m Fig. 4. 
This weight was purchased by the Commission, and is 
now deposited m the Standards’ Department. It differs 
very slightly in its dimension from the lost standard, as 
shown above, and its weight in air was computed by Prof. 
Miller to be 3759-85623 grains of the lost standard. 

For ascertaining the exact weight of the lost standard 
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pound, the following weights, which had been accurately 
compared with it, were examined — 

The brass Troy Exchequer Standard pound, con¬ 
structed in 1824 under the superintendence of Capt. 
Kater, and legalised as the official Standard ; 

Three similar brass pounds, constructed for the Cities 
of London, Edinbuigh, and Dublin , 

A platinum Troy pound and two brass pounds belong- 
* lng to Prof Si humacher ; 

The platinum Troy pound of the Royal Society. 

It was found, however, from examining the results of 
several weighings of the brass I roy pounds that great 
discrepancies existed, attributable to the effect of oxida¬ 
tion or other causes It vas consequently resolved to 
rest entirely for evidence of the wtight of the lost standard 
on the comparisons of the two platinum Troy pounds; 
denoted by Prof Millu as Sp anl 1<S These two plati¬ 
num weights had been constructed in 1829 and were 
intended to be equal to the- lost Standard (denoted as U) 
when weighed in ay 1 ach of them had been compared 
with V by Capt Nehus at Somerset House in 1829, with 
the following results — 

Mean of 300 observations, Sp «» U — 000857 grain, 
(mean t = 65° 62 F b = 29722 m.) 

Mean of 140 observations, RS = U — 000205 grains, 
(mean / = 65 73 F b = 29 806 in ) 

The density of Sp had been dcteimined by weighing it 
in water, to be 21 1874, and it was found to displace 
o‘32544 gr of air of the stated mean temperature and 
atmosphenc piessure The density of U had nc'ver been 
determined, but it was assumed to be of the same density 
as one of the Troy pounds constructed at the same time, 
viz 8151, which is nearly the average density of brass 
and bronze weights, and to have therefore displaced 
©•84646 gr Whence in a vacuum Sp = U — o 52959 gr. 

The density of RS also had not been determined by 
weighing in water, but it was assumed to be of the same 
density as Sp, and therefore to have displaced 032629 
gr of air, whilst U displaced o 84865 gr Whence in a 
vacuum RS U - o 52441 gr The mean value of tlid 
lost Standard 'Iroy pound thus determined through Sp 
and RS, was the basis upon which the new Standard 
Avoirdupois pound was to be constructed Asa preli¬ 
minary operation, a new platinum Troy pound, denoted 
as T, was constructed v cry nearly equal in weight to Sp and 
to RS, and taking the mean of 286 comparisons of T with 
Sp, and of 122 comparisons of T with RS, it was found 
that in a vacuum 

T = Sp -j- 000105, whence T = U- o 52851 
T = RS — 0004^9, whence T»U • 052870 
From the mean of tluse two results, giving to tho 
first twice the weight of the second, m consequence of Sp 
having been compared about twice as many times with 
U and with 1 as RS was compared, it was finally deter¬ 
mined that in a vacuum 

T " u - o 52857 gr, or — 575947143 grs. 

It was also found that in air t = 65° 66 F. b ~ 29 753° 
which was the mean of the comparisons of Sp and RS 
with V, and was adopted by Prof Millei as the standard 

T = U - o 00745 gr 

It should be observed that all the s'andard Troy 
pounds were mti nded to be o' their true weight in ordinary 
air, whilst the new standard imperial avoirdupois pound 
was to be made of its true weight when weighed in, or 
reduced to, a vacuum. 

The next process was to determine the weight of the 
new avoirdupois standard pound, of 7,000 grams from 
the Troy pound T of 5,760 gr., and for this puipose four 
new platinum weights of 1,240 gr. each were constructed, 
all accurately verified in terms of T, and by employing 
other platinum weights of 800, 500,400,80, and 40 gr., 


the true weight m a vacuum of each of the 1,240 gr. 
weights was separately dcttrmincd by numerous compari¬ 
sons with T and with each other as iollows .— 

Grain- 

A - 1239 8K622 
B = 123988605 
C = 123988597 
D - 123988580 
Mean = 123988601 
T + Mean = 669935744 

It thus required only a weight of C64266 gr. to make 
up the full weight of 7,000 gr The approximate weight 
0645 gr was obtained frorti T in the following manner. 
By comparisons with the 40 gr. platinum weights, two 
platinum weights of nominally 20 gr each, were found 
to weigh 19998 gr. each, from Which were derived 
W = 12901 gr, V = 60451 gr From V was derived Q 
the mean of ttn weights of platinum wire, and equal to 
0645 gt very nearly It will be shown, hereafter, in 
describing the mode of weighing with a scientific balance, 
that small differences between two Standard pound 
weights of less than o 1 gram arc ascertained by the 
index scale of the balance Means were thus afforded 
of determining the exact weight of 7,000 gr,, which was 
the weight in a vacuum of the new standard pound, con¬ 
structed of platinum, and denoted as PS. or Parlia¬ 
mentary Standard 

The weight of PS was actually determined by the 
mean results of 80 comparisons with each cf the following 
sets of weights — 


gr. 

1 'SaT + Q + A —o 002936 in air / 
PS as T 4- q> + 11 - o 001731 „ 
ps^.t + q + c;-o 001621 „ 
IboT + U + D- o 000774 „ 
Mean of nil. 


19 47 C b = 758 38 
19'9 759 3* 

1883 75438 

19 63 764 43 


Fb = l 4 Q 4 1 (A )-11 4-C 4-D)-000177 maim ar 19 j8 C b = 759 u 


The density of 1*S was determined by weighing in 
water to be 21 1572, and tli it of P and the smaller plati¬ 
num weights to be 21 1661 PS consequently displaced 
o 397 gr of an, and 1 + <*> + A displaced o 39727 gr. 
lienee 

PS = 700000093 grains of winch U contained 5760. 


Having arrived at this very close approximation to the 
desired weight of the new standard, it was resolved by 
the Commission that PS should be constituted the new 
Impenal Standard pound, and he consequently deemed 
to contain 7000 00000 grains of the new standard. 

l oui similar platinum pounds were also constructed, 
and their weight in terms of the new standard PS accu¬ 
rately determined. These were intended as auxiliary 
Standards of Reference, with the view that either of them 
might replace PS, in case of its destruction or damage. 
They were termed Parliamentary Copies (P.C.), and were 
deposited as follows — 

PC, No. 1, at the Royal Mint 
PC, No. 2, with the Royal Society. 

PC, No. 3, in the Royal Observatory at Greenwich. 
PC, No 4, immured m the New Palace at West¬ 
minster. 


Thirty-six other standard pounds of bronze gilt were 
also constiuctid, and their standard weight, both m a 
vacuum and in the standard air, adopted by Prof. Mnler, 
was accurately deteimined, as well as the densities o( all 
the new standard pounds. These gilt bronze pounds were 
distributed amongst different countries and public institu¬ 
tions of this country. 

All the numerous weighings, both in air and in water, of 
the new standard pounds for determining their weights and 
densities were made by Prof. Miller himself, and full details 
of all these operations are given by him in his “ Account 
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of th» Construction of the new National Standard of 
Weight.” 

The new imperial standard pound is of the true weight 1 
of an avoirdupois pound when in a vacuum. The prin¬ 
cipal advantage of the metal of which it is composed 
(platinum), consists in its not being affected by oxidation, 
which would unavoidably alter its absolute weight. But 
platinum has this disadvantage, if used as the material of 
a standard for regulating ordinary weights of precision 
made of brass, viz that when weighed in air against a 
brass or bronze standard weight of so much greater 
volume, although of equal weight in a vacuum, its appa¬ 
rent weight is always about half a grain greater than that 
of the brass or bronze standard. To obviate this disad¬ 
vantage, the weight m standard air of all the bronze 
Stand'id pounds verified by Prof. Miller were computed 
by him, not m tenns 0/ the platinum standard pound, but 
of an ideal lna<s commercial standard pound, denoted by 
him a\ IV He assumed W to be of the same density as 
the lost standard, and of the average density of brass or 
bronze In standard air, t — 65°66, b *■ 2975 in. PS 
with a density of 2TI572 displaced 039644 grain of air, 
and W was assumed to displace I'ojosi grain. And as 
the official standird weights, by reference to which all 
commercial weights are verined, are made of brass or 
bronze, it was intended that they aKo should be regulated 
by their weight in air when referred to the brass commer¬ 
cial standard W This has in fact been done The 
only change since made has been under the sanction of 
the late Standards Commission, by which the standaid 
air recited in the Act of 1824 for determining the weight 
in air of a cubic inch of water, viz t — 62° F, 6 = 30 in 
has been substituted for that adopted by Prof Miller in 
consequence of its being the air in which the weight of 
the lost standard pound had been most accurately deter¬ 
mined. The object of this change was to adopt one 
uniform normal temperature and barometric pressure 
for all standard purposes. In the new standard air 
(log A =• 7 0852825 - 10), PS displaces 040282 gr, and 
W, with a density of 8 1430, displaces 1 04706 gram of 
air. H. W. Chisholm 

(To be continued) 


THF. TUSCAN MEMORIAL TO GALILEO 

V ILLAR1, in speaking of Savonarola, and the men of 
his time, sajs —“The world stood aghast at this 
new race of Titans, who arose to light w ith the old idols, 
and it soon began to oppress them , but it worships their 
remains and lingers in their footsteps.” And this is 
literally the case . the descendants of those Italians who 
burnt Savonarola at the stike, preserve, with religious 
care, the cell m which he wrote, morstls of his monkish 
garments and of his hair, his manuscript notes, indeed 
every memorial that remains of him. The custodian 
who showed us these remains, together with a picture 
representing Savonarola at the stake in his own Piazza 
della Signoria, of Florence, abused Alexander VI. and 
the Inquisitors, and the whole body of ecclesiastics con¬ 
cerned in the matter, so roundly and so fiercely, that we 
were led to wonder what manner of Catholic he could 
be, and to compare the Catholicism of 1872 with that 
of 1472. Thus, too, Galileo, persecuted during his life¬ 
time, is now almost worshipped . the Tuscans have built 
him a shrine worthy of a saint, in the inscription on his 
house at Arcetn, they call him Divinus Gahlceus, and in 
the shrine itself they have preserved, after the manner of 
a saintly relic, one of his forefingers which was detached 
from his body when it was removed from the chapel of 
SS Cosmo and Damianus to Santa Croce. This relic is 
preserved in a small reliquary urn, upon the base of 
which is the following inscription written by Thomas 
Perelli .— 



Again we have Via Galileo and Btblioteca Galilema. 
The Pisans point with pride to the Lampada Galilema 
in their Cathedral, and honour his statue in their Um- 
\crsity , and these are the descendants of the men who 
paid Galdeo tenpence a day for his services m the Uni¬ 
versity , who made him abandon his professorship 
because he proved that Aristotle was not infallible ; and 
who said derisively to his followers—“Ye men of Galilee, 
why stand ye gazing up into heavenor, as Ponsard 
has it — 

" Ecotltcz l que till I'ApStre Dans let neur 
PoMrquoi 6 alilieHt, fremenez vous vos year l 

The Tuscan Memorial to Galileo is in Florence, in 
the Museo di ftsica e di Slorta Naiurale It is entirely 
the work of Tuscans, and is said to have been con¬ 
structed at a cost of 1,000,000 hie (nearly 40,000?) It 
consists simply of a vestibule, from which opens a small 
lcciangular hall, with a semicircular tribune, in which is 
placed the statue of Galileo, by Prof. Costoh The 
interior of the hall is entirely lined with white maible, 
and with frescoes in admirable taste The frescoes in 
the vestibule represent Leonardo da Vinci in the presence 
of Ludovic Sforza, Duke of Milan, to whom he is making 
known some of his great inventions Apropos of this, 
there exists m the Ambrosian Library, in Milan, a large 
f"l 0 full of MSS notes, and drawings, by Leonardo da 
Vinci, which the courteous director of the library is 
alwiys willing to place in the hands of interested strangers, 
and which well repays the most caietul ex munition. 
Some of the sketches of hydraulic apparatus, appeared to 
us to be worthy of minuter study than they appear to 
hive received. The opposite fresco of the vestibule 
repiesents Volta explaining his invention of the pile to 
the members of the French Institute, in the'presence of 
the first Consul, Napoleon, and Lagrange In the 
vestibule are also placed marble meda lions of Leo 
ISapusta Alberti, and Baptista della Porta A fresco in 
the hall by Ue/zuoli, represents Galileo lecturing in Pisa, 
on the laws ot falling bodies. This is a really striking 
and well-conceived painting Galileo in his professorial 
toga stands by the long inclined plane, showing his 
results to his colleague, Mazzom. In the foreground is a 
piolessor in a monastic habit, kneeling near the inclined 
plane, and counting the time of descent of the falling 
body, by the beats of his pulse Young students are 
pressing round Gallic 0, in order, if possible, to aid him in 
his experiments , while on anothei side the Aristotelian 
prolessors are looking on with derision, and searching m 
vain in the writings of the^enpatetic for explanations of 
the new facts. In ihe background appear the cathedral and 
the leaning tower. The whole conception is noble and 
spirit-stirring, and one longs for a similar treatment of 
other great discoveries in science.—Darvy discovering 
potassium, Faraday obtaining the first magneto-electric 
spark, and magnetising a ray of light The opposite 
pamtingrepresentsameetingof the Atcademia delCimento: 
the patron of the Society, the Grand Duke F< rdinand II., 
is eagerly watching an experiment which is being made 
by Redi, Viviani, and Borelli, on the apparent (to them 
real) reflection of cold by a parabolic mirror —one of the 
rough spirit thermometers recently invented by the 
Academy, is placed in the focus of the mirror, and a 
block Of ice is used as the source of cold 
The three frescoes in the l'nbune immediately around 
the statue of Galileo, represent three notable events of 
his life : in the first he is seen mtently watching the 
swinging of a lamp in the Cathedral of Pisa; in the 
second we sec him in the act of presenting his te’escope 
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to the Venetian Senate ; and in the third he is repre. 
sented as an old man, In his house at Arcetn, dictating 
the geometrical demonstration of the laws of falling 
bodies to his disciples Torricelli and Viviani On the 
arch above the statue, the astronomical discoveries of 
Galileo—the Italians claim for him the Milky Way, the 
Nebula of Orion, the Phases of Venus, the Mountains 
of the Moon, the Satellites of Jupiter, the Solar Spots, 
and the Ring of Saturn—are represented very effectively 
on a blue ground. Bas-reliefs in marble on the pillars of 
the arch represent his terrestrial discoveries—his country¬ 
men claim for him the Pendulum, the Hydrostatic 
Balance, the Thermometer, the Proportion Compass, the 
Keeper of Magnets, the '1 elescope, and the Microscope. 
Beneath the frescoes and around the statue are niches, 
containing some of Galileo’s instruments, his telescope, 
an objective made by the astronomer himself, a propor¬ 
tion compass, and a magnet, with a keeper which he con¬ 
structed for it Immediately surrounding the statue we 
notice the busts of his most celebrated followers, Castelli, 
Cavahen, Torricelli, and Viviani In the hall there are 
six cases containing old apparatus, chiefly that of the 
Academy of Cunento. The various thermometers figured 
in the “ Saggi di Naturali espericnzi ” of the Academy 
are here to be seen ; the vessels they used for showing 
the incompressibility of water, hygrometers , together 
with astronomical and geodesical instruments Here, 
also, is the large burning glass constructed by Bregaus 
of Dresden, employed by Averant and Targiom in their 
experiments on the combustion of the diamond, and after¬ 
wards employed by Sir Humphry Davy The various 
inventions and discoveries of the Academy are shown in 
bas-relief on the pillars of white marble 

The memorial is altogether worthy of the man, and of 
the fine taste of the Florentines, It is, perhaps, the only 
sanctuatie scientifique which exists, but we may hope that 
the example of the Florentines will be followed in this 
and other countries The Milanese have recently bought 
the collection of apparatus and the MSS. of Volta (for a 
sum, we believe, of 100,000 lire), a suitable museum for 
them will, no doubt, soon be fitted up It is much to be 
wished that Faraday's apparatus could be collected to¬ 
gether in one place, as a memorial to the man This 
reminds us that soon after the death of Faraday a sub¬ 
scription was set on foot for the purpose of pioviding 
some suitable memorial, but we are unable to remember 
whether the designs of the committee were fully carried 
out, and whether the subscription attained the desired 
amount; if not, it is to be hoped that the mattci will be 
kept well before the public 

Wc have spoken above of the discoveries attributed to 
Galileo by his countrymen Wc are inclined to think 
that some of his claims have been pressed too far ; but 
on such a subject an almost endless controversy might be 
earned on, for we may remember that even the invention 
of the telescope has been claiiffid for others of his own 
countrymen (Antonio de Donums and Baptista Porta), 
and by the Dutch , and the invention of the thermometer 
has been attributed to Cornelius Drebbel, Sanctorio 
of Padua, and others. But if we put all this aside, 
Galileo still stands out pre-e liinently as one of the fathers 
of experimental philosophy he did not create it, but he 
introduced a taste for it, and enlarged it, and he possessed 
in an eminent degree the true spirit of philosophical in¬ 
quiry, the ardent love of research, the “ Provando qt 
Riprovando " which the Academy of Cimento adopted as 
its motto. 

G. F. Rodwell 


THE SPHYGMOGRAPH AND THE PULSE 
'T'HERE are few valuable instruments or methods of 
-*■ research which have been brought before the saett- 
tific world under circumstances less auspicious than oat. 


the inventor of which, the illustrious M. Marey, has quite > 
recently visited this country. The sphygmograph, shortly ' 
after its first construction, was introduced into this 
country as an instrument which gave promise of being an 
invaluable aid in diagnosis, and of such universal appli¬ 
cability as the stethoscope and thermometer. Neverthe¬ 
less, after an existence of more than ten years, it may be 
said that the general impression respecting it is that it is 
a failure, that it has not answered its expectations, and 
that it may as well be put aside, together with other 
curiosities of the physiological laboratory. How this result 
has come about is not difficult to discover. The instru¬ 
ment is a complicated one, and its indications are even 
more so. The stethoscope when introduced, gave results 
at first sight palpable to the most ordinary minds, and 
the amount of mechanical knowledge necessary for the 
comprehension of some of its mo,t striking results 
scarcely exceeded that of the principle of the common 
pump But with the sphygmograph the case is different. 
Its indications are so detailed and so precise that before 
they can be understood, it is absolutely essential that 
several intricate and elaborate problems of hydrodynamics 
and physiology should be thoroughly investigated, and 
more than one of these have not, we are surprised to say, 
yet left the hands of the mathematicians in any decided 
form How then is it to be expected, as it has been by 
many, that the sphygmograph should be found a valuable 
assistance in the diagnosis and prognosis of disease, 
before the physicist and physiologist can give an explana¬ 
tion of the language m which it appeals to them > There 
is no doubt that the instrument must be in the hands of 
the student of the healthy body for some time to come 
before us true value in the elucidition of disease will be 
appreciated , and all additions to our knowledge concern¬ 
ing it must be carefully weighed 

In a thesis for the M I) Cantab ,* Dr Galabin has 
published several results of his sphygmographic work in 
the study of renal disease, and what is more to the point 
on the present occasion, he gives lus own ideas as to the 
analysis of the same trace in health The fact of the 
author’s being an accomplished mathematician, as well 
as a student of biology, gives more than ordinary weight 
to his remarks, and enables him to put several points in 
a light which is 1 leartt and more precise than usual 
The author does not enter fully into the reasons in 
favour of Ins views, and does little mote than simply 
state them , but as they differ in some respects from those 
generally accepted, they present features of interest to 
workers on the subject He is one of those who con¬ 
sider the trace as tt appears on the recording paper as 
a decidedly duplicate phenomenon, resolving it into the 
true pulsation, together with the oscillations of the lever, 
which necessanly result from the momentum acquired by 
Us sudden movement This lie lllustiates by superim¬ 
posing on an ordinary pulse curve, as taken by the sphyg¬ 
mograph, an ideal one, such as, according to his concep¬ 
tion, it would be if the instiument correctly followed the 
changes in the diameter of the artery under observation ; 
the latter being little more than a uniform rapid rise 
followed by a similar but slower fall, that is slightly 
broken by the “ dicrotic * wave, which is produced by the 
closure of the aortic semilunar valves The excessive 
height of the primal y use is supposed to be due to the 
powerful impulse given to the lever at the commencement 
of the flow of fluid in the artery ; and the small secon¬ 
dary, or “tidal” wave, which occurs just before the 
“ dicrotic,” is supposed to indicate the true arterial expan¬ 
sion, which the lever meets on falling from the height of 
its impulse. We quite agree with part of this explana¬ 
tion, being fully convinced, from many reasons, that 
the primary rise, or so-called “percussion” wave, 
is not a percussion wave at all in the ordinary 
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acceptation of the term; in other words, that it 
does not result from the shock produced by the opening 
of the aortic valve, but that it is coincident with the flow 
of liquids, one reason being, as the author remarks, that 
the most violent impulse in an artificial model or schema 
of the circulation so communicated, as not to cause any flow 
of liquid, produces no upstroke, but only a slight quivering 
of the lever. However, that the primary oscillation of the 
lever in a sphygmograph trace is not, in a great measure, 
a genuine representation of the movements in the artery, 
it is equally impossible to believe, for in very slow 
pulses, where the main rise is not very decided, this wave 
is particularly pronounced, being gradual in its rise, and 
more gradual and paraboloid in its fall It is also seen 
equally clearly by employing a reflecting sphyginoscope, 
in which the ray of light which acts as the long arm of 
the lever, has no weight, and consequently cannot produce 
any oscillation Another great objection is that the notch 
between the first and second {the peicussion and the 
tidal) waves always occurs at the instant at which the 
aortic valve closes at the heart,* the time it appears after 
the commencing pulsation vcuyuti; with the length of the 
pulse-beat In fact, the tendency of all observations is to 
make it evident that the second or tidal wave is a post- 
systolic act, being the oscillatory indication of the 
secondary tidal wave, which appears as such in the 
dicrotic rise, and originates from the closure of the aortic 
valve, as Dr Galabin agrees with most in thinking , 
though Dr Sandeison holds the very different view that 
the second beat is arestoiationof equilibrium which takes 
place by increase of pressure towards the heart and dimi¬ 
nution towards the periphery, a consequence of the sudden 
projection towards the capillaries of the blood during the 
systole. 

Dr Galabin rcmaiks that, “ if the sphygmograph used 
have a secondary spang to keep down the long lever, the 
tidal wave may be replaced by two or even by a jagged 
line Such a spring is better omitted, because it is apt to 
introduce oscillations of its own" It is this idea which 
has misled him. tracings taken as he proposes appear 
much m favour of his explanation, but they are so be¬ 
cause they are in reality less truthful than they might be. 
We have never seen the' least indication of any impel fec- 
tions caused by the employment of the small spring, but 
wc have seen the “ percussion ” wave divided into two by 
it m very slow pulses, the former being a small true 
shock-rise, and the latter the real primary use. 

In conclusion, we cannot refrain from quoting a remark of 
Dr. Galabin, which, from the precise way in which it sets 
the question referred to at rest, is worthy of being quoted 
m every text-book Referring to the rhythmical contrac¬ 
tion observed by Wharton Jones and Sehiff in the wing 
of the bat and Hie ear of the labbit, and its supposed in¬ 
fluence in assisting the circulation of the blood, he re¬ 
marks, “ Now a peristaltic wave in a tube would tend to 
produce a current in the liquid of its own velocity, and it 
would, therefore, accelerate a slower current, but retard a 
quicker one. Therefore, no peristaltic wave could accele¬ 
rate the arterial stream, unless it travelled with the ve¬ 
locity of the pulse wave. It is thus evident that no such 
slow rhythmical motions as have been observed could as¬ 
sist the arteual flow And it is inconsistent with the usual 
character of involuntary muscle to suppose it capable of 
transmitting a very rapid wave of contraction, The 
arteries ihemselvrs indeed, when made to contract by 
artificial stimulus, do so slowly and gradually." 

A. H. G. 

AMERICAN EXP LORI EG EXPEDITIONS IN 
THE GREAT WEST 

HERE arc several imporiant expeditions mote or less 
employed upon scientific work m k tbe least known 
portions of tne Western territories. From some of these 
* Stc Pros. Roy. Boo., 187'. p. Jie. 


parties, a considerable amount of fragmentary infor¬ 
mation come* at irregular intervals ; hut in other cases 
the explorers prefer to withhold details as to thur move¬ 
ments and work, whether scientific or otherwise, till 
afier their return, when their report can be prepared 
officially. There is, however, a general and widespread 
interest taken in these explora'ions It seems desirable 
foi the sake of a clear understanding of news from time 
to time received, that a general risutne of the status and 
work of at least the more prominent expeditions should be 
presented. 

What is known as the Yellowstone Expedition will first 
be mentioned, because in size it is much the most for¬ 
midable It proceeds through a region where it is deemed 
advisable to strike terror among hostile savages, and 
with that view has a military force of 1,900 men Its 
movements also have reference to the establishment of 
two new military posts in the north-west, for which 
purpose Congiess has appropriated 200,000 dollars. The 
force serves as an escort to surveung parties of the 
Northern Pacific Railroad, with reference to its comple¬ 
tion from the town of Bismarck on the Missouri River 
in Dakota—about the centre of that territory, and near 
the iotst parallel west of Washington—to the Rocky 
Mountains , a distance of between 500 and 600 miles, on 
a line drawn in general east and west, and south of 47 0 
N lat. 

This line may be divided into three parts , (1) from the 
Missouri River to the Yellowstone, about 200 miles, 
(oming into the teiritory of Montana, (2) along the 
Yillowstone River about 100miles , (3) thence west-ward, 
reaching the Rocky Mountains south of the town of 
Helena At the date of latest advices, the expedition had 
passed over the first division, and was on the banks of 
the Yellowstone The navigability of that rver had just 
lietn demonstrated by the successful ascent of a steam- 
bo it, built at Pittsburg for the purpose, which brought 
supplies from Fort Bufoul 

Of the scientific party accompanying the Yellowstone 
Expedition, the following names may be mentioned — 
Di J. A Allen, of Cambridge, Mass,, m charge of 
zoology, botany, an! palaonto ozy. an I chief of the 
scientific party, Di L R. Ncttrc, mineralogist and geo* 
legist; W R Pywell, of Washington, photographer; E. 
Kompucky, of the Museum at Cumbndge, artist, and 
C W. Bennett, taxidermist 

The Hayden Expedition, as that under the manage¬ 
ment of Dr F. V. Hayden is generally termed, might be 
more properly designated as the United .States Geological 
and Geographical Survey It has a much larger scien¬ 
tific staft than any of the other expeditions Its history 
dates from 1867, when what was then the territory of 
Nebraska was th subject of a survey by the United 
St lies, Prof. Hayden being appointed chief geologist to 
the survey under the Act of Congress by which the under¬ 
taking was authorised The next year the survey was 
extended into Wyoming Territory, and in 1869, into 
Colorado and New Mexico. In 1870, a more caieful 
survey of Wyoming Territory was made; and in 1871, 
portions of Montana, including the natural wonders of 
the Yellowstone region, became the subjects of explora- 
t>on ; ultimately resulting in the setting apart as a public 
pleasure-ground of the Yel owstone N itional Park, a 
clist*let of 3,575 square miles The suiv«y of 1872 
reached the region ot the Yellowstone by sepaiati routes 
of two divisions, of which one proceeded from foit 
Ogden, Utah, and pas-cd up the Valley of the Snake 
River in Idaho Territory, the other suited fiom 
lloseman, a town in Montana near the Rocky Mountains, 
and on one of the Upper Foiksofthe Missouri Rner. 

I lie appropriations for this series of survey s have been 
increased year by year, starting with ;,ooo dollars in 1867, 
and rising to 75,000 dollars for the survey now taking 
place. 
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The district of this year’s operations may be specified 
as the eastern half of mountainous Colorado, includes 
about 32,000 square miles, and is bounded east by long, 
104° 30', north by lat. 40° 25', west by long 107°, and 
south by the southern boundary of Colorado, lat 37 0 . It 
is divided for the purposes of the survey into three parts 
by latitude lines 38° 30' and 39° 30'; the northermost 
being called the “ Middle Park Division,” the middle one 
the'”South Park Division,” and the southern one the 
“ 5an Luis Division ” The examination of the gold and 
silver mines of the region, and the measurement of its 
mountains, are among the more important duties of the 
survey. Unusual prominence is given to procunng pic¬ 
tures by photographs and otherwise. 

The camp was organised at Denver College in May; 
the expedition started thence July I, numbering 41 men. 
The season has been unusually favourable, the streams 
being low and but little snow or ram falling The loca¬ 
tion of the camp at the latest advices was on the eastern 
slope of the Rocky Mountains, at the head-waters of the 
Platte, Arkansas, and Blue Rivers Accurate measure¬ 
ments of some of the more prominent peaks, among 
which are Pike’s, Long’s, Evan’s, Gray’s, Lincoln’s, and 
the Holy Cross, have been obtained. The views from 
these summits where the snow melting on one side flows 
to the Atlantic, and on the other to the Pacific, arc of 
vast scope and magnificence. There were in sight from 
one point by actual count, 150 peaks of not less than 
13,000 ft., and at least ;o of 14,000 ft. in height. By the 
middle of July 150 stereoscopic views, and 50 11 X 14 in. 
negatives of this scenery had been secured '1 he moun¬ 
tains have, very geneially, at a depth of 50 to 200 ft. from 
their surface, a limestone stratum 30 to 50 ft. thick, con¬ 
taining silver and lead, yielding on the average in the 
best mines 250 to 300 ounces of the former metal, to the 
ton of ore. The carboniferous and Silurian rocks identi¬ 
fied are said to contain rare fossils The entomologists 
of the expedition have classified no less than 227 different 
kinds of grasshoppers. The direction of march projected 
at last accounts was to be toward the valley of the Upper 
Arkansas River and the unexplored region beyond. 

There are more than 20 scientists taking actual part 
in the expedition : among them may be mentioned Dr. 
F. V Hayden, geologist-in-chtef; Mr. J T. Gardner, 
chief geographer, who has attained great reputation in 
his connection with previous geodetic surveys in Colorado 
and on the Pacific coast; Mr Marvtne, geologist of the 
Middle Park Division , Mr Henry Gannett, meteorolo¬ 
gist and astronomer, and topographer, in charge of the 
South Park Division , Mr. W. H Jackson, in charge of 
the photographic party , Dr. Endlich, geologist, Lieut 
W. L. Carpenter, naturalist, Mr. Seward Cole, ornitho¬ 
logist ; Mr. J. M Coulter, botanist , Dr A C. Peale, 
geologist, Prof. W D. Whitney, of Yale College, who is 
writing a series of interesting Utters concerning the work, 
to the Aew York Tribune 

On some accounts the expedition of Prof O C. Marsh, 
sometimes known as the Yale College Expedition, because 
the fossils collected are sent to that institution, ranks 
next m importance This is purely a private under¬ 
taking, at the expense of the persons composing the 
expedition. The United States Government furnishes a 
small but sufficient mlitary escort. The reports are 
published under Government auspices. 'I his is the filth 
of a sene* of expeditions similarly undertaken by Prof. 
Marsh, has no reference to surveying or topography, and 
is devoted exclusively to research for the remains of 
extinct vertebrates m the tertiary and cretaceous forma¬ 
tions. The districts explored hitherto with such remark¬ 
able success will probably supply the fields of the present 
undertaking. The directions previously taken were as 
follows •— 

First expedition, in 1868, to Lake Como, Wyoming 
Territory. Second, in June, 1870, to the Loup Fork 


River, in Nebraska ; the Bad Lands east of the Black 
Hills and between the North and South? Forks of the 
Platte, m Wyoming and Colorado ; and the Great Basin 
of the Green River, southward from Fort Bndger, bor¬ 
dering Utah There were also minor trips during this 
expedition to Green River, in Wyoming, and to the 
Smoky River, in Kansas, which were productive of valu- 
able results The third expedition started in the summer 
of 1871, and again explored the Smoky River region in 
Kansas, the Grt en River Basin, above mentioned, and in¬ 
vestigated two basins, likewise of the Tertiary age, one in 
Idaho and the other m Oregon. The fourth was a trip 
with a comparatively small party in the autumn of 1872, 
It concentrated at St. Louis, went to Fort Wallace by way 
of Kansas City, and, receiving escort, proceeded to 
Smoky Hill Fork. On this expedition some explorations 
were made near Cheyenne, and several days were spent in 
researches, with varying success, at Crow’s Creek, Colo- 

At the most recent dates the present expedition, leav¬ 
ing North Platte Station on the Union Pacific Railroad, 
had made a nine days’ march through a desert country, 
undergoing great hardships , had reached the Niobrara 
River, made investigations on both its banks for more 
than 100 miles below the mouth of Rapid River, and 
had returned, laden with fossils, to Cheyenne, expecting 
to make the next start from Fort Bridge in Wyoming 
Territory. This expedition nay extend its researches, as 
Professor Marsh informed the writer, to the Pacific 
Coast, and is not expected to return till late in the 
autumn. 

The expedition known as the Wheeler Exploration 
Party is under the management of the U.S. War Depart¬ 
ment, Bureau of Engineering Its chiet is Lieut. G M. 
Wheeler, of the U.b. Engineers The operations of the 
present season will consist of exploration and survey west 
of the 100th meridian and south of 40% principally m 
New Mexico and Arizona, down to the borders of Mexico. 
The following arc named amongst the scientific force • 
Messrs Henry Leubbers, G Thompson, J. J. Young, and 
E. Somer, topographers , G. R. Gilbert, E E. Howell, J. 
J. Stevenson, and Oscar Loew, geologists j H. W Hen- 
shaw and John Wolfe, naturalists , B Gilpin, meteorolo¬ 
gist , J. H. Clarke, Dr F Kampf, W. W. Marryatt, and 
Prol. H. B. Herr, astronomical observers. The establish¬ 
ment of an astronomical observatory, substamlally built 
of brick, having three observing-rooms, at Ogden, Utah, 
will form part of the labours of this expedition, which 
concentrated its .forces 10 start from Denver in June 
last. 

Theie is an expedition under command of Capt W. A. 
Jones, of the U.S. Engineers, which started from Omaha 
on the 2nd of June Its objects are mainly topographical, 
having direct reference to the Yellowstone National Park j 
but it may be extended to the Big Horn country, a wild 
region imperfectly known, and s ud to be fabulously rich 
in minerals, situated south of 44 0 and between meridians 
106 and 108 Among the scientific men attached to this 
party are Lieut b. E. Blunt, astionomer, P. Le Hardy, 
topographer; Dr C. C Parry, botam-t and mineralogist; 
and Mr T B. Comstock, of New Yoik, geologist. 

Whether there is a surveying party under Mr Clarence 
King, geologist, stul in the Wasatch Mountains, at work 
on the line of the 40th parallel; whether that of Major 
J. W. Powell has returned from its investigations having 
principal reference to the cations of Colorado; and 
whether a party that went from Philadelphia—consisting 
principally of Prof. Joseph Leidy, palaeontologist, Dr. 
Henry Chapman, zoologist, Mr. Joseph Willcox, mine¬ 
ralogist, all of that city, and Prof Porter, of Easton, 
Pennsylvania, botanist—is still m the wilds of Wyoming 
and Colorado, the writer is unable, at the present date, 
to determine. 

New York, Aug. 8 
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unhappily, not confined to Australia Everyone must desire 
that the garden should not be a ‘ cheerless ’ ‘ scientific desert ’ at 
the same time it is equally clear that it should not be transformed 
merely into ‘ a pleasure-ground worthy of the name.’ It is satis¬ 
factory, however, to learn that the Baron's services to the State 
will not be lost, that he will not suffer in pocket by the change, 
and that additional and much needed assistance will be given 
him ” 

The Canadian Ornitho’ogist is the name of a serial started 
last month, “with the ob|ect of making a monthly depository 
of facts, theories, and anecdotes relating to our feathered 
friends ” Dr Ross of Toionto is the editor. The first number 
leaves much room foi improvement in its successors 

The last number of the Journal of the Society of Arts contains 
a report by Dr R. J Mann, on "Recent Scientific Inventions 
and New Discoveries at the International Exhibitions ” 

The following is the list of candidates successful in the com¬ 
petition for the Whitworth Scholarships, 1873 — Samuel Dixon, 
2j, draughtsman, Manchester, Roger Atkinson, 20, analyliul 
chemist, Crewe, Joseph Amscow, 22, chemist, Crewe, W R 
Bousfield, 18, student, Cambridge, \V 11 Warren, 21, engi¬ 
neer, Wolverton , William Barber, 20, draughtsman, Notting¬ 
ham , William H. l'owler, 19, engineer, Oldham, Thomas 
Sugden, 23, mechanic, Oldham , Cyrus Bullock, 22, mill¬ 
wright, Woisley, near Manchester, John Lockie, 20, engineer, 

The following gentlemen have passed m the First Division on 
the First B Sc. Examination for 1873, in the University of I .on- 
don —P Bedson, E. B. Cumbcrlind, T F. Harris, S A Hill, 
W Hudson, J Viriamu Jones, O. Lodge, J U MacGregor, 
W. R Parker, T. S Tait, C M Thompson, A T Wilkin¬ 
son, B A 

The “ Proceedings of the Geologists’ Association,” for July, 
te almost wholly occupied with an account of the interesting 
ai d instructive excursions of the Association during the summer 
months of last year It contains, besides, a paper by Mr John 
Paterson, “ On a Visit to the Diamond Fields of South Africa,” 
and another by Mr John Curry, “ On Columnar Basalts ” 

The “Mineral Statistics of Victoria for 1872,” are made up 
as usual of a host of tabulated details of all kinds, relating to the 
minerals and mines of that colony. Owing to changes in the 
law it seems to be more difficult than heretofore to collect 
accurate statistics as to the quantity of gold raised, many mine- 
owners being unwilling to furnish returns According to 
returns furm-hed liy the Commissioners of Trade and Custom-., 
the quantity of gold exported m 1872 was 1,160,55402 iQdwts , 
the estimates of the Mining Registers being 1,331,377 0/ 
18 dwts 

A speciai. Report on Emigration by the American Govern¬ 
ment has been sent us, containing a great amount of information 
likely to prove very valuable to intending emigrants, as well as 
to statisticians Not only does it contain statistics as to the 
number, nationalities, &c. of emigrants during the last few years 
but much information as to rent of land, staple products, kind of 
labour m demand, wages to be earned at various trades and 
occupations, &c. 

The additions to the Zoological Society’s Gardens during the 
past week include a Silvery Gibbon (ffylobatex Imnsrus) fu,m 
Java, two Slow Loris (A r ychcebus tardigradus) and a Ilinturong 
(Arctutis binturonf) from Malacca, a Tiger (Felts ttgns) from 
India, presented by Sir Harry Ord, Cli. ,« Malay Bear (Ursin 
malayanus) from Borneo, presented by Mr. A. C .Crookshanh , 
a common Marmoset (Ilepa/e jacchus ) and a Black-eared Mar¬ 
moset (//. pemadlata) from Brasil, presented by Mr. J. Stanley, 
a Cormsh Chough (Frtgtlm graculus), presented by Mr. G 
Hotford ; a Gaulle (GatuUa donas) from Muscat, patented by 


Major C B. E. Smith ; two Blue-headed Pigeons (Staruamat 
1) anocephala) from Cuba, a White-headed Saki (Pukes ta leucoee- 
phala) from Demerara, and a llawk-beaded Parrot (Deroptyus 
ampitnnus) from Brazil, deposited 


SCIENTIFIC SERI A IS 
The /.oologtst for this month commences with an interesting 
paper by Mr. I' II I’otts, who is paying so much attention to the 
birds of New Zealand, on the habits of the Night Parrot of that 
uiuntry ( Striagop\ habroplilus) One of its favourite foods is the 

younger part of the fern A pi mum bulb f rum , called Piki- 
pikl, which, being only partly diges iblt, forms large pellets of 
excreta on the floor of their tunnel homes. All those who hava 
kept a bird of this ‘pecies as a pet, agree in testifying to its m- 
b lligence and compamonableness —Mr Cecil Smith, among his 
ornithological notts from Somersetshire, records experiments, 
suggested by Prof Newton, with a view of ascertaining how far 
lards in general, and especially some of the foster-parents of the 
uickoo, have any objedlon to eggs of a different colour being 
placed in their nest In niaily every case the exchange was per- 
f.ctly successful —Mr Gatcomhe had an opportunity of ex- 
timnmg a Night Heron obtained near Ivybridge, in Devon , he 
also records other ornithological notes —A specimen of Scyllarus 
1mtus is mentioned by Mr ( ,s Bowerbank, as having been 
obtained by him at St Leonard’s (it was five inches long), as well 
as an Angel Fish —Mr A G Butler finds, as one of the effects 
nf the Wild Birds Protection Act, that farmers employ boys to 
collect and break up all the eggs on their grounds, as they are 
now deprived of the satisfaction of destroying the buds. 


SOCIETIES AND ACADEMIES 

Leeds 

Naturalist's Field Club and Scientific Association, 
An? 5 —Mr Louis G Miull read a paper on “The Permian 
Rocks of the Neighbourhood of I ceds ” lie first deacubed the 
hue of the Permian System The carboniferous roiks having 
been di-lurtied, thrown into anticbnals ami faulted, were greatly 
denuded, and the Permian rocks were then dc-po-iled upon the 
new surface thus produced The c mill lions of deposit of the 
magnesian limestone wi re then considered The abundance of 
mineral salts, exclusivt of ccrbonate of lime, the scantiness of 
animal life and the dwarfed state of the mollusca, all po.nt to 
deposition m an inland sea or confined basin similar to the Css« 
pian, Dead Sea, or Great halt Lake of the present day. Is 
parts of he 1 riassic period the pres ious marine surface appears 
to have liecome, m part at least, terrestrial or fresh water At a 
much later period the Permian rocks, w ith others of subsequent 
formation, were dtnuded extensively, and reduced to the state in 
w Inch they now occur The Petnuan senes of the neighbour¬ 
hood of Leeds were then specially referred to The Lower New 
Red Sandstone of South Yoikslnre (the Pomfret Rock of Smith) 
does not appeir to lie present, at all events in a conspicuous 
state, m this district 1 he so-called l^iwer New Red Sandstone 
of Plumpton is undoubtedly of carboniferous age The Upper 
and Lower Magnesian Limestone are well displayed Various 
sections of these rocks at Rigton, East Keswick, Colliogham, 
Whin Moor, and Knaresborough, were described in the paper. 
Remarks on the colour of the soil produced by underlying Per¬ 
mian rocks on the few fossils which have occurred at Garforth 
and Cold Hill, near Sherburn, and on the superficial dnft, con¬ 
cluded the paper 

Vienna 

Imperial Academy of Sciences, April 24.—Dr. Wiesner 
presented a work on the influence of temperature on the deve¬ 
lopment of Pcmctllmm glaucum Germination of spores takes 
place between 1 5* and 43“ C , development of mycelia between 
2 5° and 40°, anil formation of spores between 3” ana 40. These 
processes attain maxima of rapidity, the first and third at 22, 
the second at 26* —Dr. Hausc gave a paper on the decrease of 
heat With the height m Asiatic monsoon countries The decrease 
is less on the windy side than on the lee The yearly average 
deciease is not less m the tropics than in central Europe. 

May 8.—Dr Thin presented a memoir on the structure of 
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the formation of the dolomitic Alpine Breccias, as compared 
with some tertiary mountains in Lower Austria, which resemble 
them, but are quite distinU in origin 

May 23—A commumca'ion from Prof Horsford, of Cam¬ 
bridge, U S , treated of the reduction of carbonic acid to car¬ 
bonic oxide through phosphate of iron—MM lllasrwetz and 
Habtrmann concluded thur account of researches on protein- 
atufifs They find the decomposition-products of casein to be, 
exclusively, these • glutamic acid, aspartic acid, leucic, tyrosin, 

and ammonia_Dr Hcitzmunn gave a paper on the relation 

between protoplasm and ground substance m animal bodies 

June 13 — Dr. Basch presented a note on the retardation of 
intestinal motion through the nervus splanchmcus 

June 19—M l'ritsch presented the third part of his normal 
flower-calendar for Austro-llungary.—Prof Maley described re¬ 
searches made along with Dr Donath on the chemistry of bones 
One chief object was to ascertain whether the substance of bonea 
is a combination of calcic phosphate with the lime-furnishing 
mass, in chemical sense, or whether it is not rather an mlimite 
mechanical mixiure of the two constituents. They adopt the 
latter view—P10 1 Topler described two applications of ihe 
principle of air friction 10 measuring insltume us. A suspended 
magnrt has, connected with it below, and in the same plane, a 
vertical plate, moving in a closed case, the vertical section of 
which it nearly fills By inserting cioss walls in the case, the 
motion of magnet and plate may be deadened by air friction; 
and that m proportion as the cross plates are pushed far in or 
not The other application is for levelling purposes. The 
observer looks through a telescope at a little square mirrr r mu- 
pended by two threads in a glass case scarcely larger than it. 
The mirror moves as if in a viscous liquid.—Prof. Sues* pre¬ 
sented a memoir on the earthquakes of Lower Austria Two 
lines of direction are distinguished —Dr. Hnletschck discussed 
the path of the first comet of 1871 —Dr Heitzmann described 
experiments in which he had fed carnivorous animals with lactic 
acid, and also injected it subcutaneously, the result being arth¬ 
ritis and osteomalacia 

June 26 —Dr. Heitzmann read a paper on the life phases of 
protoplasm. 

July 10—M Simony gave the principal results of a large 
theoretical work occupying him, in wh'ch a new molecular theory 
will be developed, reqinnng only one matter and one principle 
of force —Dr Bohm gave a note on the germination of seeds in 
pure oxygrn gas. In such gas, of ordinary density, seeds did not 
get beyond the first stages , but, curiously, if the gas was diluted 
with J of its volume of hydrogen, or ranfied to a pressure of 
150 mm. they germinated as m air—Dr Heitzmann rtai a 
paper on the development of periosteum, bone, and cartilage, 

July 17 —Dr Bohm presented a note on the influence of car¬ 
bonic acid on the verdure and growth of plants In an atmo¬ 
sphere containing only 2 per cent CO, the formation of chloro¬ 
phyll was retarded , while 20 per cent suppressed it entirely in 
most cases The gas was aUo found piejudicial, in vanous 
degrees *o the germination of seeds — Dr Sigmund Mayer de¬ 
scribed some expel Intents on direct electrical stimulation of the 
heart in mammalia —Prof Suess gave a paper on the formation 
of mountains in central Europe, and Dr Heitzmann one on in¬ 
flammation of periosteum, bone, and cartilage. 


Sirius, agree pretty closely with observation —M. Lolling con¬ 
tributed a lengthy memoir on the topography of Athens. From 
local study, and the Greek authors, be seeks to determine the 
position and 11 iture of the Pnvx, the Bema, the cave of Apollo 
in the Acropolis, and the Metroon He is now prosecuting 
these inquiries further, 

July $ —M Ben fey made some remarks on the dual nomina¬ 
tive “ aonritarthiii ” occurring in the Rigveda.—Fr Wie-eler 
gave a description of certain valuable specimens of early Grecian 
sculpture and other antiquities obtained in the East —Dr. Rie ke 
discussed Weber’s fundamental law of reciprocal electric action 
in ils application to the Unitarian hypothesis, instead of the 
duolistic, which Weber adopted; and points out some diffe¬ 
rences these hypotheses involve in tneir results —Dr. Voss read 
a paper on the geometry of Plucker's line forms.—Dr. von 
Brunn communicated a short note on ossification of cartilage. 

Academy of Sciences, Aug 11 —M. de Quatrefages, presi- 
dcr*, in the chair—The following papers were read —A reply 
to M Tncchint’s new objections, by M Faye Ti e aulllur an¬ 
swered the observaiions and objections laiely published by that 
observer, of whom he said that *• the lac's winch he cites are in 
contiadiction witn the theories which he atinbuies to me, 
but not with those which 1 have realty published ”—On the 
Cyanides, by M. Berthclot.—On the le-soluuon of pre¬ 
cipitates, by M. Berthelot.—On the palms of New Caledonia, 
by M Ad Brongmart —On the carpellary theory applied to ihe 
Ranumulacur, by M Trecul —M the de Beaumont frumshed 
some further descnplive mat.cr on the detailed geological map of 
Prance—M A Lcdieu read the fifth pomon of his paper 
on thermo-dynamics —On the movements of the tide on 
the coasts of France, change in the time of high water at 
Havre since the embankment of the Seme, by M. L Gaussin — 
On the passage of gases through colloidal vegetable membranes, 
by M A Baithclemy—Note on the methods employed for the 
analysis of the natural phosphates employed in agriculture, by 
M. C. Mtne 'Ihe author strongly advocated the use of the 
bismuth process, which, he says, never admits of a greater 
eiror than 02; per cent —On a cave of the period of the 
teindcer, at Loriet, Hautcs-Pryreneeq by M. L Piette. 
The author announced the discovery beneath a deep layer of 
stalagmite, which covered reindeer remains, of a quaruity of 
prehistoric human relics, and upwards of 500 cubic metres of 
ashes. 'I he human relics include a drawing, on rein-deer horn, 
of a heath-cock —Analytical solution of curve tiaecs of several 
centres by means of Perronet’s genmeaical process, by M Rev ellat 
—Oil fluorene, by M Barhier This is the name given to a hydro- 
caibon exhibiting great fluoriscence, and occurring in coal lar 
boiling between 300“ and 340“ —On the action of platinum and 
palladium on the hyd ocarbons, by M. Coquilhon —On the 
variations of h.emoglobm m various di-cases, by M Qumquaud. 


Hakmunic Echoes By The Lord R, 

LeITH-AuaMS* " tlBCD ANO t-OKBs'I 1’ 

Hoefkk s “History or Physics a 
Kodwbll, res . . . . 


BETTERS TO 1 HI EDITOR -- 

Atoms and Ether —Albert J Moit . 

Instinct —A W Bowitt , Commander Richard H Nai’ier . 
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THE REPORT OF THE SCIENCE COMMIS¬ 
SION ON THE OLD UNIVERSITIES 
II. 

I N relation to the Colleges, the attention of the Com¬ 
missioners has been principally directed to the 
following points —1. The Scholarships. 2. The Fellow¬ 
ships. 3 The Organisation of the Instruction given in 
the Colleges in relation to the Instruction given in the 
Universities. 4. Contributions from the Colleges to a 
fund for University purposes. 

After giving a list of the Scholarships filled up in Ox¬ 
ford from January to December 1872, it is remarked that 
“ it is evident upon a comparison of the numbers contained 
in this list that the Scholarships offered for Natural 
Science are but a small fraction of the whole number 
The state of the case appears to be that the Colleges do 
not offer Scholarships for Natural Science because they 
fear they would not get good candidates from the schools, 
and the schools do not teach Natural Science because 
they are afraid of injuring the prospects of their pupils 
by diminishing their chances of obtaining a Scholarship 
It cannot be doubted that the effect upon the schools of 
this unequal distribution of rewards has been, and is, 
very discouraging to scientific study , and that it has 
exerted a most unfavourable influence upon the number 
of Natural Science students ” 

Without being prepared to concur in this estimate of 
the relative value of the two objects, we are nevertheless 
of opinion that it is of great importance, with the view 
of promoting the study of Natural Science in the first 
grade schools throughout the country, that there should 
be an immediate, and ultimately a large, increase in the 
number of Scholarships offered for this subject by the 
Colleges. 

The part of thc'report which deals with the Fellowships 
is of great importance. 

After quoting from the evidence of the Chancellor of 
the University of Oxford and others, evidence to the 
effect that the present application of the revenues to 
Fellowships is exceedingly unsatisfactory, the report 
proceeds •— 

“ Whilst giving every weight to the considerations 
urged by Prof. Jowett, and admitting to the fullest extent 
the great stimulus which the higher education has re¬ 
ceived at Oxford from the system of election to Fellow¬ 
ships by open competition, we are nevertheless satisfied 
by the evidence laid before us that an unduly large pro¬ 
portion of the revenues of the Colleges is expended m 
sinecure Fellowships j and we have reason to believe that 
this opinion is shared by a large and increasing number 
of the resident members of both Universities. . . . 

“ It is doubtless advantageous to the country at large, 
as has been urged by some of our witnesses, that young 
men of ability, who choose to enter into one of the great 
professions, should be supported, or nearly so, in the 
early years of their professional career, and thereby be 
enabled to apply themselves at once to the higher studies 
of their profession, instead of wasting their energies in 
drudgery of some kind, for the mere purpose of obtaining 
No. 200 —Yolo VIII. 


a temporary livelihood. But this end may be secured by 
means of Fellowships tenable only for a limited period. 
It has been urged that the feeling of security given by 
the system of unlimited tenure greatly enhances the value 
of a Fellowship. No doubt it is a very comfortable thing 
for a young man to feel that, come what may, he is secure 
of an income so long as he chooses to remain single. 
But we can see no adequate reason why he should be 
thus comforted at the expense of the College, when he 
has preferred the more attractive prospect of a profes¬ 
sional career in the outer world to the work of the 
College. . . . 

“ We are therefore decidedly of opinion that the Fellow¬ 
ships awarded as prizes are excessive in number if not in 
value, and that the system ought to be remodelled. We 
•ire further of opinion that in any such remodelling a con¬ 
siderable proportion of the Fellowships should be sup¬ 
pressed or consolidated for the purposes of contributing 
to the general fund of the University and of endowing, 
within the Colleges and the U niversity, new institutions, 
new offices, in aid of education or research. But it must 
be remembered that, as Prof. Jowett has stated, the pro¬ 
perty of the Colleges at Oxford, in some instances at least 
is greatly increasing, so that quite independently of the 
suppression of Fellowships there will in all probability be 
considerable sums available for these purposes. In any 
case, therefore, we are prepared to admit that a great 
part of the Fellowships ought to be retained as Fellow¬ 
ships, and the problem that has to be solved is how to 
employ those which are so retained in the most useful 
manner possible 

“ The following are the chief purposes to which, in our 
judgment, the Fellowships should be applied :— 

" In the first place, a certain but not a very large pro. 
portion of the Fellowships will be always required, as at 
present, for the payment of the persons entrusted with 
the management of the College estates, and with the go¬ 
vernment and administration of the Colleges themselves. 

“ Secondly, a large number of the Fellowships is at pre¬ 
sent employed, and probably a still larger number ought 
hereafter to be employed, m connection with the instruc¬ 
tion given in the Colleges. 

“ Thirdly, a smaller, but still a considerable number of 
Fellowships ought to be employed as Terminable Prize 
Fellowships. 

“ Fourthly, a certain number of Fellowships ought, as 
we have already said, to be united with Professorships in 
the University; the University professor becoming ex 
officio a Fellow of the College and a member of its 
governing body. 

“ Lastly, it is, in our opinion, most important that a cer¬ 
tain number of Fellowships should be appropriated to the 
direct promotion of learning and research in various 
directions. It has been objected to this proposal that the 
Fellowship system, as hitherto administered, has not 
shown any great tendency to encourage original research, 
either in the field of learning or m that of Science ; that, 
when an office is created simply and solely with the view 
of giving a man leisure and opportunity for original re¬ 
search, there is always the appearance, to say the least, 
of creating a sinecure ; and that it is impossible, as Prof. 
Jowett has said, to get a man for money who can make a 
discovery. But, though you cannot get a man for money 
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to make a discovery, you may enable a man who has 
shown a special capacity for research to exert his powers; 
and we are of opinion that, unless an effort is made to do 
this, one of the great purposes for which learned bodies, 
such as the Colleges, exist, may run the risk of 
being wholly lost sight of. Scientific discoveries rarely 
bring any direct profit to their authors, nor is it desirable 
that original investigation should be undertaken with a 
view to immediate pecuniary results. ‘ Research,' as 
Lord Salisbury has observed, is ‘ unremunerative , it is 
highly desirable for the community that it be pursued, 
and, therefore, the community must be content that funds 
should be set aside to be given, without any immediate 
and calculable return m work, to those by whom the re¬ 
search is to be pursued.’ 

“ It may be that properly qualified candidates for such 
scientific offices would not at first be numerous, but we 
believe that eventually a considerable number of Fellow¬ 
ships might be advantageously devoted to the encourage¬ 
ment of original research. 

“ We think that such Fellowships as might be expressly 
destined for the advancement of Science and Learning 
should only be conferred on men who by their successful 
labours have already given proof of their earnest desire, 

, and of their ability, to promote knowledge ; and we believe 
that appointments, made with a due regard to this prin¬ 
ciple, would be abundantly justified by results A man 
who has once acquired the habit of original scientific 
work, is very unlikely ever to lose it, excepting through a 
total failure of his health and strength , and even if it 
occasionally happened that a Fellowship awarded on the 
grounds of merit, as shown m original research, should 
only contribute to the comfort of the declining years of an 
eminent man of science, there are many persons who 
would feel that it could not have been better expended m 
any other way. 

“ We should not wish to attach any educational duties 
properly so called to a Fellowship awarded with a view of 
encouraging original research in Science. But for many 
reasons we should think it desirable that the holder of 
such a Fellowship should be expected to give an account, 
from time to time, in the form of public discourses, of 
the most recent researches [in his own department of 
Science.” 

The last section of the Report dealing with the duty of 
the Universities and Colleges with regard to the advance¬ 
ment of Science is so important that we give it at length 
“ Research a primary Duty of the Universities 

“ On no point are the witnesses whom we have exa¬ 
mined more united than they are m the expression of the 
feeling that it is a primary duty of the Universities to 
assist in the Advancement of Learning and Science, and 
not to be content with the position of merely educational 
bodies. We entirely concur with the impression thus con¬ 
veyed to us by the evidence, and we are of opinion that 
the subject is one to which it is impossible to call atten¬ 
tion too strongly. Wethinkthat if the Universities should 
fail to recognise the duty of promoting original research, 
they would he in danger of ceasing to be centres of intel¬ 
lectual activity, and a means of advancing Science would 
be lost sight of which, in this country, would not easily 
fee supplied in any other way. There is no doubt that at 
the* present time there is 4 very strong feeling in the 


country m favour of the wide diffusion of education, and 
of the improvement of all arrangements and appliances 
which tend to promote it, from the simplest forms of pri¬ 
mary instruction up to the most advanced teaching that 
can be given in an University. But there is some reason 
to believe that the preservation and increase of knowledge 
are objects which are not as generally appreciated by the 
public, and of which the importance is not so widely felt 
as it should be. On this point wc would direct especial 
attention to the remarks of Sir Benjamin Brodie : ‘ For 
education we construct an elaborate and costly machinery, 
and are willing, for this end, to make sacrifices but, on 
the other hand, the far more difficult task of extending 
knowledge is left to the care of individuals, to be accom¬ 
plished as it may , and yet it is this alone which renders 
education itself possible. I really am inclined to think that 
in former days a more real and earnest desire must have 
existed to preserve knowledge as a valuable national com¬ 
modity for us own sake than exists now , and the reason 
that I say this is, that we have existing in the Universities 
of Oxford and Cambridge records of anothei condition 
of things with regard to knowledge than that which 
exists at present. In the first place we have extensive 
libraries which could only have been founded and pre¬ 
served for the sake of the preservation of knowledge 
itself, and in the next place the collegiate foundations m 
the Univeisitics were originally and fundamentally, 
although not absolutely and entirely, destined for 
the same objects. . . . This object is certa nl) not 
less important in modern than in ancient society. I 
presume that m the middle ages knowledge would 
altogether have perished if it had not been for such 
foundations, and it appears that now from other causes 
the pursuit of knowledge and of general scientific inves¬ 
tigation is subject to very real dangers, though of another 
kind to those which then prevailed, and which make it 
very desirable for us to preserve any institutions through 
which scientific discovery and the investigation of truth 
may be promoted. . The dangers to which I refer are 
dangers which arise partly even from the growing percep¬ 
tion of the practical importance of knowledge, which 
causes a very great draught indeed to be made upon the 
scientific intelligence of the country In the first place, 
almost every scientific man is caught up instantly for 
educational purposes, for the object of teaching alone ; 
and, in the next place, a very great draught indeed is 
made upon Science for economical purposes ; I mean for 
purposes connected with practical life. In sanitary 
matters we have numerous examples of the vast amount 
of work done by scientific men for public and practical 
objects. So that the supply of scientific men is not equal 
to the demand for those objects alone. Manufactures 
offer another great field of scientific employment, and it is 
to [be observed that these are the only ways through 
which an income can be obtained, the pursuit of scientific 
truth being an absolutely unremunei at.ve occupation.’ 

“ We believe that the dangers referred to in these 
remarks are real; and their existence induces us to lay 
down, as emphatically as possible, the position that the 
promotion of original work in Science should be regarded 
as one of the main functions of the Universities, and 
should be specially incumbent upon the holders of those 
fellowships which, as we have already recommended, 
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should be awarded with a view to encouraging original 
research. As regards the professors, we have alieady 
insisted on the importance of so arranging their dupes as 
to give them abundant leisure, and, what is no less indis¬ 
pensable, abundant opportunities for original investiga¬ 
tion, by providing the external appliances necessary for it. 
We think that the great national interests connected with 
the advancement of Science form one, although only one, 
of the grounds upon which the endowment of professorial 
offices is defensible, and regard it as a great advantage 
that an opportunity is afforded by the peculiar circum¬ 
stances of the Universities of giving encouragement and 
maintenance to a class of persons who are competent to 
advance Science, and who are willing to make its ad¬ 
vancement the principal business of their lives. 

“ We have already stated, but we would repeat it here, 
that wc would on no account have offices founded 
withm the Universities without special duties attached to 
them. It is an absolute advantage, if not in all, at least 
in many cases, to a man who is engaged m some abstract 
part of Science, to be compelled to produce, in the form 
of public discourses, the results of his labours ; and it can 
be no disadvantage to him, under any circumstances, to 
be obliged to devote some moderate part of his time to 
showing, if it were only by the example of his own work, 
to younger men, liow scientific studies should be carried 
on with the view of promoting human knowledge We 
believe that in all ordinary cases a certain amount of 
educational work is of advantage to the scientific worker, 
and we also believe that for the promotion of the highest 
scientific education it is very desirable to bring the 
original worker into direct personal contact with the 
student. 

“ Wc have also already spoken of the propriety of 
awarding Fellowships in certain instances, not, as at 
present, by an examination test, but for services rendered 
to Science in Original Research. Although we should 
wish, as wc have already said, to see this done from 
time to time (as it has already been done at Cambridge) 
in the case of persons who have already made themselves 
eminent in Science, and whose accepting the Fellowship 
is rather to confer an honour upon the office than to 
receive one from it, we also think that a wider application 
should be given to this principle , and, that whenever a 
Fellowship in Natural Science is offered for competition 
among the 'younger Graduates of the University, such 
evidence as any candidate can offer of his aptitude to 
become an useful worker tn Science, should always be 
taken into account in the award. Nothing, we believe, 
would tend to give the students at the Universities so just 
an idea of what Science is, or of what the objects are 
which those who pursue it should have in view, as the 
adoption of the principle by the Universities and the 
Colleges, that the highest honours and rewards in Natural 
Science are to be conferred upon men who can offer some 
evidence that their names are likely afterwards to find a 
place on the list of those who have added to human 
knowledge. 

“ The proposals to which we attach the nqost import¬ 
ance with a view to the encouragement of Original 
Research at the Universities are the two to which we 
have just referred: (t) the establishment of a complete 
Scientific Professoriate; (2) the appropriation, under 


certain copdipons, of Fellowships to the maintenance of 
persons engaged in Original Research. But, in addition 
to these mam proposals, qther suggestions are contained 
in the evidence before us, to which we would call especial 
attention : (1) that Laboratories should be founded ex¬ 
pressly intended for Research, and for the Training of 
Advanced Students in the methods of research , (2) that 
Scientific Museums and Collections should be maintained 
to an extent beyond what is required for purely edu¬ 
cational purposes , (3) that a Doctorate ip Science should 
be instituted. 

" Proposed Laboratories for Research 

“ It is one of the disadvantages of an University course 
that a young man, up to the time of taking his degree, 
is straining every nerve in order to master a certain 
amount of knowledge m which he has to pass an exami¬ 
nation ; and however improving this process may be to 
him in certain respects, the impression is widely enter¬ 
tained that it is not caculated to develope the originality 
of his mind, or those peculiar qualities which fit a man 
to become a discoverer in Science As it is indispensably 
necessary that the student should be well grounded in his 
work, and should have a thorough comprehension of the 
methods and principles of his branch of Science, before 
he attempts to add to it, it is not easy to see how this 
disadvantage could be remedied during his undergra¬ 
duate course; but as soon as his examinations are passed, 
it is surely time that he should be led to regard his studies 
fiom another point of view, and to give them a different 
direction. He should then be placed in a laboratory 
devoted to original research, and under the immediate 
care of persons who are principally engaged in work of 
that nature. 

“ On this point we would again refer to the evidence of 
Sir Benjamin Brodie. ‘ I should like (speaking of my 
own department and departments which axe cognate with 
it, and I have no doubt that the same remark would also 
apply to Physiology and to other subjects) to see those 
professors have under their control laboratories suited 
for scientific research and investigation, in which they 
should take a certain limited number of students who 
nould work, partly as their pupils and partly as their 
assistants, for those ends. And I should myself 
say that this is an educational function of the most 
important character possible, because you would here 
really carry scientific education to its end. If you 
do not do this you stop short of the most important 
part of all in scientific education. Now the real per¬ 
fection of Science is shown only in scientific inquiry— 
the perfection of Science not only in its general results, 
but the perfection of Science as an instrument for educa¬ 
tion ; and if you leave out in the University system any 
provision for scientific research, you are leaving out the 
most important feature of the subject Those pupils 
would be persons who would ultimately pursue the science 
as their main business in life, and become m their turn 
the teachers and the professors of the subject. I am not 
giving a mere chimera or dream, but this is already, 
though not exactly in the way that I am suggesting, 
carried out to a great extent in Germany' 

“ No less important, as giving one view of this question, 
is the evidence which we have received from Dr. ftank- 
land, who says,* In my opinion the cause of this wlV 
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progress of original research (in England) depends, in the 
first place, upon the want of suitable buildings for con¬ 
ducting the necessary experiments connected with re¬ 
search ; secondly upon the want of funds to defray the 
expenses of those inquiries, these expenses being some¬ 
times very considerable; but, thirdly and chiefly, I 
believe that the cause lies in the entire non-recognition 
of original research by any of our Universities Even 
the University of London, which has been foremost m 
advancing instruction in experimental Science, gives its 
highest degree in Science without requiring any proof that 
the candidate possesses the faculty of original research, or 
is competent to extend the boundaries of the science in 
which he graduates. I consider that this circumstance is 
the one which chiefly affects the progress of research m 
this country, because if we inquire into the origin of those 
numerous Memoirs upon original investigations that 
come from Germany, we find that a considerable propor¬ 
tion of them are investigations made by men who are 
going in for their Science degrees, and who are compelled, 
in the first instance, to make those investigations, and 
' they attain by that means the faculty and liking for 
original research, and frequently follow it out after¬ 
wards ; so that a considerable proportion of the papers 
themselves are contributed in the first place by those 
men going m for degrees, and a considerable propor¬ 
tion of the remainder are obtained, 1 believe, through 
the influence of this previous training in research 
upon the men who have taken the degrees Further, the 
entire ignoring of research in the giving of degrees in this 
country diverts also, or has a tendency to divert, the at¬ 
tention of the professors and teachers in this country from 
original research They have not to take it into their 
consideration in the training of their students ; they have 
not to devise, as is the case in Germany, suitable subjects 
for research to be pursued by their students, and thus 
their attention is, as it were, taken away entirely from this 
highest field of Science And, indeed, if they themselves 
devote some of their time to original research, it almost 
appears to them to be a neglect of their class duties- 
because their class duties do not require it Their stu, 
dents are to be trained for subjects which are foreign to 
original research , they are to be trained chiefly in sub¬ 
jects that are to be taught by lectures, and by what 1 should 
call "descriptive,” as distinguished from “experimental ” or 
“practical” teaching ; and, consequently, I think that in 
both ways—both by not bringing students into contact 
with original experimental work, and by diverting the 
attention of the teachers and professors in this country 
from such work, great damage is done to the progress of 
investigation in Great Britain by the attitude of our 
Universities.' 

“ Sir William Thomson has gone even further, and has 
expressed an opinion that the systems of examination in 
the Universities, as at present arranged, so far from doing 
anything to encourage the spirit of scientific research, 
have an exactly opposite tendency. ‘ That, to some de¬ 
gree, competitive examinations produce an elementary 
smattering of Science I have no doubt whatever, but I 
cannot see that they produce much beneficial influence ; 
and in the higher parts especially, they have, I fear, a very 
fatally injurious tendency in obstructing the progress of 
Science.' 


“ The kind of assistance which we should desire to see 
given in the English Universities to young men who have 
completed their university course, and who propose to 
adopt a scientific career, has been from time to time 
afforded at various institutions m the United Kingdom, 
among which we may particularly mention the Laboratory 
of the University of Glasgow, under the direction of 
Sir W. Thomson. The plan has been adopted in some 
of the German Universities, and even in the great Poly¬ 
technic Schools of that country. In France it has re¬ 
cently been organised on a most complete and extensive 
scale. The Iccole Pratique des Hautes IUudcs is a 
Government Institution of which the object is to encourage 
youngmentodevotethcmselvestoscientific research,and to 
givethemopportumties of learning its methods The course 
pursued by this institution is to take young men who have 
completed their preliminary scientific studies, and, allow¬ 
ing them an annual stipend to defray the expenses of 
their maintenance, to place them under the care of com¬ 
petent professors, who give them assistance and advice in 
their first researches, and to whom they afterwards be¬ 
come useful This plan appears to us so excellent in 
itself, and at the same time so academic in its general 
character, that we desire to recommend it for adoption at 
Oxford and Cambridge. To insure clue attention to both 
classes of students, it would be proper (hat the labora¬ 
tories intended for training in the methods of research 
should be distinct from those in which more elementary 
instruction is given 

“ We are also of opinion that arrangements should be 
made in some of the public buildings of the Universities, 
for giving opportunities to members of the Universities, 
no longer tn statu pupiUan, of prosecuting researches ; 
although we should regard it of primary importance that 
these arrangements should be such as not to interfere 
with the teaching duties, or with the scientific work, of 
the professors. We agree with Dr. Frankland that one 
‘ cause of the slow progress of original research ’ in Eng¬ 
land is ‘ the want of suitable buildings for conducting the 
necessary experiments connected with research and we 
think that the Universities might, with great propriety, 
supply this want, so far as their own members are con¬ 
cerned. We also think that collections of apparatus 
should be formed, which would be available for the use of 
such independent workers in Science. There are some 
obvicus difficulties involved in this plan, which has been 
strongly recommended by some of our witnesses, but 
which, so far as we are aware, has not been anywhere 
practically tried. We should, however, look with confi¬ 
dence to such a body as the proposed ‘ University Coun¬ 
cil of Science ’ to frame suitable regulations as to the 
fitness of the persons admitted to the privilege of working 
in an University laboratory, and as to the securities to be 
taken for proper care in the use of valuable instruments. 
We are disposed to think that, under the special circum¬ 
stances of the Universities, they would do more to pro¬ 
mote original work by offering facilities of the kind which 
we have described than by making grants of money simi¬ 
lar to those which are made in aid of special researches 
by the Government Grant Committee of the Royal Society. 
The plan would have the collateral advantage of render¬ 
ing residence at the Universities attractive to scientific 
men. 
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11 Proposed Special Scientific Collections i 

“Although wc think it desirable that Scientific Museums 
and Collections should be maintained in the Universities 1 
to an extent which would render them available for | 
original research, as well as for the purposes of education, 
we do not attach the same importance to this point as to 
the preceding, because museums and collections have 
been formed and will be formed in other places than in 
Universities, whereas laboratories adapted for the instruc¬ 
tion of students in the methods of scientific investigation 
arc not likely to be founded except in connection with 
educational institutions , and although it is a disad¬ 
vantage to a scientific man not to have all the collections 
that he desires immediately at his hand, yet, considering 
the proximity of the Universities to London, it cannot be 
said that this disadvantage amounts to more than an in¬ 
convenience. 

“ We also are of opinion that it is very desirable that 
such more extensive collections as may be formed in the 
Universities should, as far as possible, be kept separate 
from the more limited collections intended for educa¬ 
tional purposes A Museum may be very easily made 
too large for these purposes, and instead of giving the 
student clearer ideas, may serve to confuse him. 

“ Proposed Doctof ate in Science 

“ We have already referred to the possibility of institut¬ 
ing Higher Degrees, to be conferred upon students, not 
m accordance with the results of an examination, but 
upon their giving proof of capacity for original research 
The evidence of Dr Frankland and of Sir William 
Thomson, which we have already quoted, and to which 
we might add that of the late Prof Rankine, appears to 
us conclusive upon the point that there is a real danger 
in the examination system , and in our opinion this 
danger might be guarded against by instituting a higher 
degree m Science, the obtaining of which should be ic- 
garded as a great honour, and which should not be 
awarded except with reference to original work. The 
plan of requiring from a candidate forgthe Doctorate in 
Science a dissertation embodying an account of some 
original research of his own is strongly approved by 
such competent witnesses as Dr. Siemens, Dr. Carpenter, 
and Prof Frankland. This plan has been adopted in 
several of the German Universities, and has now become 
the established rule in France.” 


METEOROLOGICAL CONFERENCE AT LEIP- 
SIG DURING AUGUST 1872* 

F the Congresses which have recently been held, 
none were more urgently called for than an Inter¬ 
national Congress of Meteorologists. Doubtless even 
under the diverse systems of observation which have been 
in use at national observatories and among meteorolo¬ 
gists of different countries, large and valuable contribu¬ 
tions have been made to Climatology and other depart¬ 
ments of Meteorology. We need only refer to the various 
charts which have been published, showing the geogra¬ 
phical distribution of atmospheric and oceanic tempera- 

• Report of the Rioccrding* of the Meteorological Vonference at Lrip- 
IIK Protocol* and Appcudtcra Iran dated tram the Olhcial Report. 
Appendix to Vol vn of the “ Zeiuchnft fQr Meteorologic " Published by 
the authority of the Meteorological Committee, .London, 2873. 


ture, of atmospheric pressure, of humidity, of prevailing 
winds, and of rainfall, and to the enormous amount of 
materials now being amassed, illustrative of the nature 
and course of storms, to show the important results which 
have been obtained. It must, however, be confessed that, 
as respects nearly the whole of this information, it can be 
regarded as valuable only in the sense of its being suffi¬ 
ciently approximate so as to meet the requirements of 
some of the more pressing practical questions of the 
science, and not because it is precise. 

It is when we attempt inquiries into such questions as 
the diurnal and annual march of the different meteorolo¬ 
gical elements, and the relations of these elements inter 
se, and of weather on a large scale, that the general 
unsatisfactonncss of the systems by which observations 
are made in different countries comes to be forcibly felt, 
owing to their want of precision and uniformity The 
want of uniformity is most conspicuous as respects tem¬ 
perature, humidity, and wind—or just those fundamental 
facts which must be scientifically observed and discussed 
before we can hope to solve the problem of weather 
changes. 

In order to bring about a greater uniformity of proce¬ 
dure in different countries, it was proposed to hold a 
Meteorological Congress at Vienna in 1874. In June 
last, Bruhns of Leipsig, Wild of St. Petersburg, and 
Jelinek of Vienna, issued an invitation to meteorologists to 
attend a preliminary conference to be held at Leipsig in 
August, for the purpose of preparing the programme for 
the Vienna Congress, to instigate preparatory experiment! 
on some of the more important questions, and thereby 
render it possible for the Congress to arrive at immediate 
conclusions on manv points The Conference was thus 
only consultative. Accompanying the invitation were a 
series of twenty-six questions, which it was proposed to 
submit to the consideration of the Conference. 

Upwards of fifty persons attended the meetings of the 
Conference, which lasted three days. The opinions of 
the different speakers on the points raised by the 26 
questions are detailed in the pamphlet before us, which 
contains also the written opinions of 14 meteorologists 
who were unable to be present, including the well-known 
names of Dove, Ribcnson, Mohn, Muhry, and Wolf, as 
well as the results of the deliberations of the French 
meteorologists at Bordeaux in September. The subjects 
treated of may be conveniently classed under the heads 
of instruments, their position, the methods of discussing, 
publishing, and utilising the observations. 

Barometer s.—To those who have attempted to discuss 
weather, it is well known that nothing exact or satisfac¬ 
tory need be looked for in the result, unless observations 
from numerous barometers well distributed be available. 
It is thus desirable that barometers be procurable at a 
moderate price for stations of the second order. Are 
Board of Trade barometers—barometers fitted with a 
float—or aneroids, suited for such stations; or is there 
any other cheap form of barometer that would serve the 
purpo»e? After a lengthened discussion it was referred 
to Dr. Hann of Vienna to prepare a report for the Vienna 
Congress. The most diverse opinions were expressed 
regarding the aneroid, arising probably from the experi¬ 
ence of the different writers and speakers—some aneroids 
going well for years with no permanent alterations occur- 



34 * 


toinxB 


[A*fi *8, 18/3 


rittg Ih their indibhttBUt; toiiife going well so long as A 
small range 0f pressure U recorded, but undergoing altera¬ 
tions after every great barometrical depression; some 
constantly altering in one direction, others in cither direc¬ 
tion, &C., Slhce, however, it cAH be safely affirmed of no 
aneroid, how good soever it may have proved itself to 
have been, that it will continue to indicate correctly for 
even a brief time to come, the Conference came to the 
sound conclusion that the aneroid should not be used 
instead of the mercurial barometer, but only as an inter¬ 
polation Instrument, to fill up blank when the mercurial 
barothetef is out of order, or when it cannot be observed 
on bbard ships m rough weather 
Maximum and Minimum Thermometers. —Ruther¬ 
ford’s rtilnimum spirit thermometer was regarded as 
satisfactory On it being pointed out by several mem¬ 
bers that this thermometer is liable to go out of order by 
the spirit evaporating and condensing in the upper end of 
the tube, Ebcrmcyer, of Aschaffenburg, stated that this 
objection could be removed if the tube were at its en¬ 
trance into the bulb inserted nearly up to the inner side 
of the bulb. We commend this suggestion to opticians ; 
for if Ebermeyer’s experience be confirmed, a source of 
seriotls and not infrequent error will be removed On 
the bther hand the performance of no maximum thermo¬ 
meter was considered to be so satisfactory that a uniform 
construction could be generally recommended , and the 
opinion was expressed thdt it was very desirable that a 
trustworthy maximunt thermometer was devised, not 
liable for Instance to have the mercury disturbed during 
high winds like Negretti and J'ambra’s, or the index por- 
tioh gb blit of order as Rutherford’s or Phillip’s 
Instruments for Radiation —Mr Symons, who has 
paid much attention to this question, has been requested 
to give a report to next Congress on the modes of obser¬ 
vation adopted in England for radiation Hut it must 
be confessed that the methods of observation in this im¬ 
portant inquiry are still in a very primitive state Mr 
Salt well pointed out that at present the results obtained 
with different instruments were not comparable with each 
other, and one hardly knew with the instruments now in 
use What was really observed 
Hygrometers —Since the dry and wet bulb hygro¬ 
meter is not trustworthy at low temperatures and in cases 
of eitreme dryness, and the hdir hygrometer fails also at 
this dew jjoihts, and since there is no hygrometer yet de¬ 
vised, at least for tegular observations at stations, which 
gives approximately exact results as tb moisture in all 
cases, it was recommended to make further experiments i 
and cbllect the experience of meteorologists on the sub¬ 
ject Ftbrn the favourable opihiOns expressed by Wild 
arid other A of the action of the hair hygrometer, further 
experiments with this instrument are very desirable, so 
that it blight be made available for tnore accurate ob- 
servatidhs oh the hygrotnetry of the air at temperatures 
beldw the freezing-point than the dry-and-wet hygrometer 
admits of. AnotHfef deslderatllm is ah extehsive series of 
exjjehtnfehts With Reghault’s Hygtbmcter in conjunction 
With ihfe dry-aild-Wfct bUlb hygrometer in dry hot climates 
SUch As N.W. Ihdia, for the purpose of ascertaining how 
far the readings bf the dry-dhd-Wet bulbs can be used as 
Mi froth Which the dew-phlrit tttijt befcdine known ; and 
M&hlhitig the requisite Mi for the cbriectioh And tom- 


pletion of the present hygrometric tables, particularly at 
points below freezing, and at high temperatures combined 
with great dryness 

Wind .—Curiously enough, the question of proper in¬ 
struments for measuring the velocity and force of the 
winds does not seem to have been under discussion, even 
though it is one of the most important and pressing ques¬ 
tions of the science. Anemometers, both for velocity and 
pressure, are indispensable to properly equipped observa¬ 
tories. Now it cannot yet be said that the anemometers 
for velocity give quite correct indications that they are 
comparable, inlet se, and that we have a practicable 
means of ascertaining their errors from time to time. 

Equally remaikablc was the omission in the discus¬ 
sions, to consider what are the required conditions which 
anemometnc.il stations ought to fulfil, so that the instru¬ 
ment shall indicate the true movement of the air over 
the region where it is placed , or, if this cannot be ac¬ 
complished, what observations should be instituted in 
order to ascertain how far the direction of the wind is 
deflected by the physical configuration of the surface, 
and its force diminished (or in rare cases accelerated) as 
compared with the general movement of the air over the 
place. 

Pressure anemometers at a moderate cost are a great 
desideratum. Little satisfactory is known of the relation 
of pressure to velocity 

Raw .—The Committee proposed that a report of all 
the experience regarding the position, size, height above 
ground, and time of reading the rain gauge which Has 
been yet gained should be prepared for the Vienna Con¬ 
gress. For the preparation of such a report the great 
storehouse of facts at hand are those collected by Mr. 
Sytnons in the successive parts of his “ British Rainfall ” 
and “ Meteorological Magazine,” which the members of 
the Congress would do well to consult. 

Evapometer —The present state of the evapometer is 
one of the least satisfactory of all the meteorological 
instruments Considering the importance of the drying 
property of the atr in relation to meteorology generally, 
but especially as one of the most Important constituents 
of climate, it is to be hoped that some method will be 
devised by which results, at least roughly comparable to 
begin with, may be obtained 

The difficult, but vital question of the positidn of tHe 
thermometer does not seem to have been faefed by the 
conference It is earnestly hoped that the Vienna Con¬ 
gress will not shirk this question, but will seriously dis¬ 
cuss it and arrive at some decision, or suggest sorrte steps 
to be taken, that will ultimately lead to the degree of 
uniformity which is so imperatively called for. Till this 
be secured, the expensive systems of horary or contin¬ 
uous registration of temperature carried on at the great 
observatories of this and other countries, cannot supply the 
data for the determination of temperature “constants,” see¬ 
ing that they are incomparable with each other, as well as 
with the observations made at those numerous stations of 
the secondary order to which we must look for the work¬ 
ing out of the great national question of local climates m 
their bearing on the health, productions, and commerce 
of the country. The question would be of comparatively 
feasy solUtiort tvefe it possible, m the interests of tdsmieal 
inquiries, to ignore the past But it is essential in ike 
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case of the older observatories to adhere to the same 
system of observing hitherto in use j until at least four or 
five years’ observations have been made simultaneously 
with a second set of instruments placed in uniformity 
with those of other observatories. 

The question of the practicability and utility of 
Weather and Storm Signals in Europe was considered, 
and it was remitted to Messrs. Buys Ballot, Scott, and 
Neumeycr, to collect the opinions of meteorologists on 
this important question, and draw up a report for the 
Vienna Congress, As it is understood that the committee 
have collected a good deal of information, Some valuable 
results rrtay be expected. 

In the “ Sequel to the Suggestions,” Dr Buys Ballot 
has suggested for the consideration of the Congress, the 
establishment, by societies, of stations in regions which 
are at present a blank The Smithsonian Institution, 
the Dutch Meteorological Institute, and, in our country, 
the Scottish Meteorological Society hive, With the means 
at their disposal, done a good deal in this direction, with 
results which have aided much m the furtherance of 
the science But to fill up the enormous blanks which 
still disgrace British America, South America, most of 
Africa, and the Pacific, some concerted action on the part 
of meteorologists is indispensable. In connection with 
this proposed development, reference may be made to 
the scheme in contemplation by the Chinese Govern¬ 
ment, in carrying out which Mr. Campbell has been 
sent to this country to request advice from scientific 
authorities as to the general organisation of the stations, 
and to procure the necessary instrumehts, registers, &.c 
Towards the carrying out of this plan, the Congress will 
doubtless give Mr. Campbell very hearty support. 


THE TYPHOID EPIDEMIC IN LONDON 

T HE recent outbreak of entenc fever in the West End 
of London presents many points Of rerharkable in¬ 
terest and teachts many Useful lessons, "typhoid, Enteric, 
or Pythogehic fever, although a disease about which all 
our accurate knowledge is quite recent, is a fever about 
the causes of which we really know a great deal, but 
which, for all that, seems to appear from time to time in 
the places where it might be least expected. 

About the nature bf the poisbh Which produces it we 
know as yet but little ; we know that its habitat is in the 
refuse matters excreted from human intestines j we know 
that it is, Under certain circumstances, developed in such 
excretal tnatters during their decomposition, but it is yet 
a moot point whether it is from time to time produced de 
novo uhder suitable conditions, or whethfer it is always 
necessary that some of the poison, nowever small a 
quantity, be introduced from without to cause such de. 
composing matters to become infectious. We are accus¬ 
tomed tb regard this d$ the least specific of the diseases 
of its kind, blit each outbreak which is traced to its source 
gives U rtlde shock to such ideas. The “ filth-born ” fever 
4>ar excellence, it ought not, one would i think, to need 
to wait to be introduced to the country plages Where, year 
after year for centuries, the Shallow wells, from which 
drinking water is obtained are,, in effect, the drains of 
the premises j er to the town houses) In which the only 


ventilator to the sewer is the Waste pipe Which open* 
directly over the surface of the water in the cistern ; but 
yet such is the case so universally, that When we cannot 
find out how the poison has been introduced, we should 
acknowledge our inability to do so, arid not cut the knot 
by saying that it has originated on the spot, a conclusion 
for which, in the present state of Our knowledge, we have 
no real proof whatever The number of instances in 
which epidemics have been traced to sitigle imported 
cases is now so great that, although it does hot actually 
prove that such is always the case, still it should make 
us hesitate before declaring that the disedse has broken 
out without direct importation m any given place 

The facts relating to the epidemic which still engages 
general attention in England, are, ih order of sequence, 
and independently of any theory at all, as follows — 

The disease was noticed to be prevalent, in the middle 
and latter part of July, in certain houses in the parish of 
Marylebone, and notably m houses inhabited byihedical 
men, houses where every possible precaution was believed 
to have been taken • it was observed by Dr Murchison 
that an undue proportion of the persons attacked obtained 
their milk from a particular dairy, and on further investi¬ 
gation the conviction grew upon him that this milk was, 
somehow or other, contaminated with typhoid poison, and 
was spreading the disease A difficulty arose, inasmuch 
as the locality m which the fever cases were was only a 
small part of the district supplied with milk from the sus¬ 
pected dairy ; but Mr. Radcliffe, on examining the mode 
of distribution of the milk, showed that on the hypothesis 
that the milk from one of the several farms was contami¬ 
nated before coming to the dairy, a localised outbreak or 
several localised outbreaks of fever must have been the 
result; so that any suspicion which may have existed as 
to the cause being possibly to be found in thb precincts 
of the dairy in London, vanished at once. 

On the other hand it was found that the owner of one 
of the dairy-farms had died on June 8 , that he had been 
out of sorts since early m May, and sufficiently so for his 
two medical men to consult with a third on the subject j 
that the medical meh all suspected that he had ehtertc 
fever; that this suspicidn became stronger when the 
patient passed a large quantity of blood and putrid 
matter on June i, which blood’, &c., was ordered to be 
buried away from the house, is being most probably 
infectious , that the patient became considerably better 
towards the end of the first week of June, but that he 
died suddenly on Jihte 8 while getting out of bed, hd 
medical man being present; and finally that the medical 
attendant not being sure of the diagnosis of enteric fever, 
and considering that, anyhow, the man had got over it, 
certified that he died from heart disease, ds he had for 
years been suffering frOm thb effects of a “fatty heart 
nevertheless he took the precaution to have the body 
buried as Speedily as possible, thuiking that it might be 
infectious, 

Takihg all the facts together, these two series of events 
present at any fate a most remarkable coincidehce ; and 
when we find that eiitfcric fever is ahd has for sdtne 
months been prevalent in ihe villages near the farm and 
in daily communication with it, and that a son of the 
farmer has since had the disease) the conclusion is Irre¬ 
sistible Wat the knttlrt died bf enteric fttttj m that HU 
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tad >t at a time most singularly adapted to account for 
the outbreak in London. 

The description of the farm-yard itself has been given 
elsewhere, suffice it to say that the well really drained 
the premises, and there is little doubt but that the poison 
got into the water, which was so bad that it had long been 
condemned as unfit to drink. 

Hitherto epidemics of typhoid spread by means of milk 
have been attributed to the admixture of water as an adul¬ 
teration with it; m this case no such suspicion arises, the 
milk was exceptionally rich, and was daily tested with 
sufficient accuracy to show adulteration with any but a 
small amount of water , but the water from the well was 
conveyed to the dairy pump by a pipe, and was used for 
washing the dairy utensils, so that it is easy to account 
for the presence of a small amount in some of the 
“ churns,” an amount, however, enough in so favourable 
a pabulum as milk to infect a very large quantity of it. 

The lesson to be drawn is that all dairy-farms must be 
subject to regular sanitary supervision, especially as to 
their water supply, that such details of arrangement With 
regard to the cleansing of the vessels as may seem to offer 
least chance of the possibility of mischief should be 
adopted, and that the presence of infectious disease 
among the cmployls should be noted at once, and the 
proper precautions, which are now well known, taken. 

W. H. Cor field 


DOLMEN-MOUNDS v. FREE-STANDING AND 
TRIPOD CROMLECHS 

M R. W COPELAND BORLASE, the talented author 
of “ Narnia Corn uhia;,” in his communication to 
Nature (vol vm. p 202), calls attention to the struc¬ 
ture of Lanyon Quoit as an undeniable example of a 
British tripod cromlech or free-standing dolmen, by way 
of “ protest against the dictum of Mr, Lukis being ex¬ 
tended to our British examples, before a careful scrutiny 
has been made of every monument of the kind, from one 
corner of our isles to the other ” 

To my friend Mr. Borlase 1 owe my personal acquaint¬ 
ance with the numerous non-histonc rude stone monu¬ 
ments in the Lard’s End district; and, as he is a life-long 
resident in the immediate vicinity of these interesting 
relics, to which I am a mere casual visitor, it is with 
feelings of great delicacy and diffidence that I now ven¬ 
ture to place in a somewhat different aspect the state¬ 
ments and conclusions which he would wish your readers 
to adopt. 

It were strange if Mr. Borlase did not turn out the best 
authority on early Cornish remains, for within six or 
seven miles of his residence at Castle Homeck (itself the 
Site of an ancient Cornu-British encampment) there are 
at least twice as many dolmens as in all the rest of Eng¬ 
land ; and though there may be perhaps as many m 
Anglesea, and twice as many in Wales, still West Corn¬ 
wall has an advantage over both these districts, viz., that 
in Wales and Anglesea, the country of the Silures, there 
are no circles but only dolmens; m Cornwall, as in the 
Isle of Man, there are both circles and dolmens, the re¬ 
sult, as Fergusson tells us, of an Ibero-Aquitanian admix¬ 
ture with Celtic and other (Scandinavian ?) blood in the 
inhabitants. {Vide “Rude Stone Monuments,” p. 163.) 

Inheriting the tastes and following in the footsteps of 
his great-grandfather of antiquarian renown, Mr Borlase 
has made great use of his opportunities, and is continu¬ 
ally adding to, or accumulating store of facts with re¬ 
gard to the ancient history of our country. On the other 
hand, most antiquarians will probably agree with me in 


maintaining that the Lukis family may be reckoned some 
of the best, if not the very best authorities, on the cham- 
bered barrows of France and the Channel Islands. 
Enormous numbers of these structures have been scien¬ 
tifically examined and exhaustively described by the 
Messrs. Lukis and the Rev W. Lukis, in company with 
Sir Henry Dryden, is now employed in drawing to scale 
plans and elevations of the Isle of Man remains, and 
thereby carrying out his share of that scrutiny which Mr. 
Borlase anxiously demands in his letter. 

When such authorities disagree, it would seem almost 
impertinent to interfere ; but knowing my fnend Mr W. 
Lukis to be busily engaged in the Isle of Man, and too 
far off to personally examine the monument in dispute, 
whilst I was within a three hours’ journey of the structure 
I determined to see the cromlech myself, and having 
done so, cannot allow Mr. Borlase’s letter to remain un- 
challenged. 

In taking up the cudgels for Mr Fergusson, Mr Bor¬ 
lase must not be looked upon as an implicit follower of 
that author, whose work he characterises as “ ume- 
liable?* although, with him he is convinced “that the 
barrows and the cromlechs (if not the circles tool were 
the sepulchres of the dwellers in the hut circles and the 
earthworks , and that these latter were the residences of 
the Romanised Britons in the earlier centuries of the 
Christian era ," for before the appearance of “ Rude Stone 
Monuments,” he struck out for himself the formation of 
“ a small class or species of dolmen,” viz the tripod 
cromlech, or dolmen proper (see “ Naenia Comubix,” 
p. 14, et seq ), “where, as Col. Forbes Leslie remarks, 
‘the vertical supporters of the tabular stone are co¬ 
lumnar,’ and cannot be said to enclose a space.” 

Before proceeding, it may be as well to remark what 
Mr. Borlase ignores, viz that (as may be seen from the 
title to his paper) the criticism of Mr. Lukis (deserved, if 
severe) of “Rude Stone Monuments," was based upon the 
application of the “ Free-standing ” theory, by the author, 
to the monuments of France, where he proved it was in¬ 
applicable. He said nothing at Somerset House about 
English monuments, although I believe it is his intention 
to say something about them on a future occasion. Mr. 
Borlase severely attacks Mr Lukis, as though, m remov¬ 
ing the French monuments from the supposed “ free¬ 
standing class, he condemned all persons who held their 
own views on British ones. Mr Lukis’ views are not 
hypotheses.” He simply declares that the plans of 
French monuments which he produced before the Society 
of Antiquaries in London teach the proposition he laid 
down, and that it is the duty of those who are unac¬ 
quainted with these examples to verify or disprove his 
statements and descriptions by visiting and inspecting 
them, and not to try and write him down when they have 
a very imperfect knowledge of them, or none at all 
Previous to taking stock of Mr. Borlase’s weighty evi- 
dencc m support of Lanyon Quoit as originally a dolmen 
proper, 1 e a tripod cromlech, it should be noted what 
Fergusson states in respect to the West of England 
dolmens In “ Rude Stone Monuments,” p. 163, he says . 

Even a cursory examination of these West Coast dol¬ 
mens would, I think, be sufficient to prove to any one that 
the theory that all were ortpnally covered with earthen 
mounds is utterly untenable:' Exactly so' A cursory 
examination (which, if we are to believe Mr. Borlase, it 
appears that Fergusson never took the trouble to make, 
at least as regards the Cornish circles)t is very likely to 
lead the uninitiated hasty observer to suppose as above. 
What a prolonged investigation will prove I leave the 
reader to find further on. It is, at all events, unfortunate 
for this theory that Mr. Borlase can only produce two I 
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examples of the tripod class in all Cornwall, viz. those 
of Lanyon and Caerwynen, and those are both modern 
restorations of dilapidated t utns • not a single stone of 
either of these examples is as it originally stood “ in situ.” 
I did not see Mr Borlase’s letter to Nature until the 
3rd 111st On the 5th I obtained old Dr. Borlase’s quaint 
volume on the “ Antiquities Historical and Monumental 
of the County of Cornwall" (2nd cd 1769), from a chap¬ 
ter in which volume Mr Fergusson borrows his title 
of “ Rude Stone Monuments,” and on the following day 
visited Lanyon Quoit itself, sketched it, and compared the 
accounts of it on the very spot, and the following is the 
result of my investigation. I will take Mr. Borlase’s 
statements categorically — 

(1) Lanyon Quoit “ always was, as it is now, a free¬ 
standing dolmen.” 

(1) I humbly submit that Lanyon Quoit could not 
possibly have been always as it is now, from the fact of 
its having fallen, during a violent storm in 181J, whilst a 
comparison of its plan, as it now is in its restored state, 
and as it is given by Dr. Borlase, shows that the stones 
have been moved. The supporters were originally pa¬ 
rallel, and are now at different angles to one another. 

(2) “ A tripod dolmen consisting of three slim pillars 
supporting on their summits a horizontal stone ” 

(2) I leave it to my readers to judge from the accom¬ 
panying representation (from a photograph) of the crom¬ 
lech whether, from the flat nature of the component 
stones, the supporters have not more or less the character 
of slabs rather than that columnar shape necessary for the 
so-called 11 Tahle stone proper ” and whether the thn e slim 
pillars would not have been more accurately described as 
stout stone .slabs. 1 he good Rector of Ludgvan, more 
than a hundred years ago, more aptly described these 
Cornish monuments.* “ Three or four large flags or thin 
stones capped with a much larger one, which go by the 
British name of cromlChs,” and again, “ In several parts 
of Cornwall we find a large flat stone in a horizontal posi¬ 
tion (or near it) supported by other flat stones fixed on 
their edges and fastened in the ground.” He never men¬ 
tions pillars or columnar supports. 

Mr Borlase omits to mention the fourth slab (D) which is 
prostrate to the north (sec platej, and the firth and sixth 
flat stones (E and F) (possibly one broken in two) which he 
imbedded in the soil at the foot of the south supporter, in 
which position they were apparently placed by the re¬ 
storers in 1824 to prop up the upright slab f 

(3) Two drawings of it in its pristine condition by Canon 
Rogers, 1797, and Dr. Borlase, 1747, “agree m represent¬ 
ing the slimness of the pillars, thi ir distance apart, and 
great height of monument, features which render it not 
unlike a gigantic three-legged milking-stool ” 

Dr. Borlase’s drawing shows four upright slabs, al¬ 
though the fourth does not apparently touch the cap¬ 
stone. I think that the supporters A, B, C, may be 
identified with those in Dr Borlase’s drawing with toler¬ 
able certainty, and D, now prostrate, was the fourth 
upright that E and F were once also upright is highly 
probable. 

(4) Then, as now, there was no mound about it It 
stood on a low bank of earth and the area had been often 
disturbed by treasure-seekers.” 

(4) Dr Borlase says “this croml6h stands on a low 
bank of earth not two feet higher than the adjacent soil, 
about 20 feet wide and 70 feet long.” The cromlech 
stands as much in as on the long mound which, accord¬ 
ing to the above measurements, would contain at least 
2,000 cubic feet of earth, besides the many rough stones 
“ not the natural furniture of the place,” which Dr. Borlase 
also mentions. It bears every appearance of having 
formed the base of a long barrow, 


(5) “No houses are near it which could have received 
the stones of a denuded mound ” 

(5) A good road with rough stone walls on each side 
of it, which runs within a few yards of the cromlech, 
would well account for a portion of a denuded mound or 
cum whose stones would be well adapted for building 
the walls and metalling the road. 

(6) “ It is difficult to see how a kist-vaen or septum of 
any kind could have been formed beneath the cap-stone 
Had a wall of small stones been built from pillar to pillar 
the height of the superincumbent mound must have foretd 
them inwards, a catastrophe which the “dolmen-builders” 
were always careful to avoid.” 

(6) Mr. Borlase must have had experience in his re¬ 
searches among the underground bee-hive caves to know 
how extensively microlithic dry masonry can be so built 
up as to resist any outside pressure of a superincumbent 
mound. 

(7) “ Had large stones placed on edge formed the 
walls of the kist, how is it they are all removed, while 
every other cromlech in the district retains them ? ” 

(7) In “Narnia Cornubiae,” p. 43, Mr. Borlase writes, 
with regard to Lower Lanyon Cromlech, “Two stones 
arc all that now remain, viz the covering stone and one 
of the supporters, the others having been split up and 
earned away for building.’’ 

(8) “ My strongest proof is yet to come. The inter¬ 
ment was not in the hist at all. A grave had received the 
body six feet under the natural surface of the surrounding 
soil, and within the area described by the structure This 
liemg the casq, of what use could an enclosed kist have 
been, or why should the cenotaph be covered in at all ? ” 

(8) Dr Borlase discovered a pit within the area of the 
kist-vaen of Mulfra Quoit, and Mr Borlase himself re¬ 
lates in his N<ema “a small pit seems to have been sunk 
in the etntre ” of Chywoone cromlech which he acknow¬ 
ledges was buned in a tumulus This method of trter- 
ment would therefore seem common to these three struc- 


(9) “ On the southern side of the structure, and so near 
it that a mound over the monument must have 1n.v1t.1bly 
covered it up, stands a little circular ring cairn of the or¬ 
dinary type, tn the centre of which I found the remains of 
an inner ring which, though now rifled, had doubtless 
contained an interment ’’ 

(9) Dr Borlase mentions with regard to the long low 
bank above-mentioned “ at the south end, has (sic) many 
rough stones, some pitched on end, in no order , yet not 
the natural furniture of the surface, but designedly put 
there , though by the remains, it is difficult to say what 
their original position was ” 

Should Mr. Borlase’s recognition of the confused ag¬ 
gregation of stones as a ring cairn be correct, it is by no 
means inconsistent with the theory that a mound once en¬ 
veloped the cromlech and (as Mr Boilase suggests would 
be the case) included the ring cairn in its area. 

A parallel case occurs at Moustoir Carnac in Brittanv, 
a plan and section of which, after M Galles, is given in 
Fergusson’s work, p. 358, and which L have personally 
examined. Here we find a true dolmen, two ring cairns, 
and a kist within one large long tumulus or barrow 

From my own inspection, I agree with the older Bor¬ 
lase, that “ nothing is to be absolutely concluded, thtre 
having happened so many disturbances,’' but I have little 
doubts that whatever it was it formed some part of a 
structure in connection with and belonging to the crom- 
lech. 

Whilst comparing Cornish cromlechs with Frenvh dol¬ 
mens, a comparison should be made between Chywoone 
cromleCh* and Mr. Fergusson’s characteristic example at 
Grandmontf in Bas-Languedoc (woodcut No. 128), with 
regard to which he says, “ The umbrella form is hardly 


* Antiquities, pp. ira and JJ3 

♦ Th« younger Borfane acknowle 
bson broken." 11 Nsema, p. it. 
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such as would ever be used for a chamber in a tumulus, 
but as a pent-roof is singularly suitable for an open-air 
monument.” 

The Chywoone cromlech has a peculiar convex-shaped 
cap-stone or pent-roof; so much so, that “ the Quoit itself, 
seen from a distance, looks much like a mushroom.” Mr. 
Borlase calls it the most perfect and compact cromlech 
in Cornwall. On exploration, “it was first of all dis¬ 


covered that the building rested on the solid ground, and 
not on the surrounding tumulus in which it had been 
subsequently buried." . . . “The barrow or cairn, 
which in some places nearly reaches the top of the side 
stones on the exterior, is thirty-two feet in diameter, and 
was hedged round by a ring of upright stones.” . . . 
“ It was discovered that the interstices between the side 
stones had been carefully protected by smaller ones placed 



in such a manner as to make it impossible for any of the 
rubbish of the mound to find ns way into the kist ” 

Mr. Borlase remarks that “the nosatur a soeto is a 
ptinciple too lightly regarded by those on whom it forces 
a conclusion they do not like. In the case of antiquities 
it is, if judiciously used, extremely valuable." Applying 
this principle to the two Lanyon cromlechs, is it not just 
possible that some former owner of the upper cromlech 


has done what the late owner of the lower one did, vis,,* 
" remarking that the earth was rich, he thought it might 
be useful for a compost Accordingly he sent his servants 
soon after to carry it off, when, having removed near a 
hundred cartloads, they observed the supporters of a 
cromieh." 

After the above it is hardly necessary to allude to the 
Caerwynen cromlech, which has been re-erected in a 



gentleman’s park, more as an ornamental monument than 
as an archaeological record. It is noticeable that in its 
immediate vicinity is a heap of stones overgrown with 
thicket, which evidently had some connection with the 
structure, which was composed of more than four stones. 

In conclusion, it seen^ to me that the distinction be- I 


tween the dolmens proper and the kist-vaen cromlechs 
only adds to the difficulties surrounding the subject, and 
I fear that Mr. Borlase’s letter will not tend to strengthen 
an already weak cause. 

Pendennis Castle S. P, Ouvwt 

* " Naeoia Coreubie, 1 ' p 43 
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NOTES FROM THE “ CHALLENGER " 

VI. 

fAJtFE left Bermudas on Thursday, June 12, for the 

” Azores. His Excellency Gen. Lefroy, C.B , F R S , 

overnor of the Island, with his private secretary, Capt. 

rench and Capt Aplin, R.N., Captain Superintendent of 
the Dockyard, and a party of ladies, came on board in 
the afternoon, and we bade farewell, with great regret, to 
the friends from whom we had received such unvaried 
kindness during our stay. At half-past five we steamed 
out of the Camber and passed among the reefs to 
Murray’s Anchorage, on the north-east stde of the island, 
where we anchored for the night. Next morning we 
proceeded through the narrows, and early in the forenoon, 
having seen the last of the treacherous and beautiful 
purple shadows in the bright green waters of Bermudas, 
we set all plain sail and stood on our course to Fayal 
In the afternoon we got up steam and sounded, lat. 32 0 37' 
N., long. 64' 21' W,, in 1,500 fathoms, with the usual 
grey-white chalky bottom which surrounds the reefs 

Our position, at noon of the 15th, was lat. 33° 41' N., 
long 6i“ 28' W , r,6to miles from Fayal. 

On the morning of the 16th we sounded in 2,575 
fathoms, the bottom a reddish ooze, containing a large 
number of foramimfera. The bottom temperature v>as 
1° 5 C. A small, rather heavy trawl, with a beam 11J feet 
long, was put over in the morning, but when it was 
hauled in, about five in the afternoon, it was found that it 
had not reached the bottom. This was the first case of 
failure with the trawl It was probably caused by the 
drift of the ship being somewhat greater than was sup¬ 
posed. The net contained a specimen of one of the 
singular and beautiful fishes belonging to the Sternop- 
tycnidae, an aberrant family of the Physostomi, distin¬ 
guished by having on some part of the body ranges of 
spots or glands producing a phosphorescent secretion. 
The surface of the body is, in most of the species, de¬ 
void of scales, but, in lieu of them, the surface of the skin 
is broken up into hexagonal or rectangular areae, or sepa¬ 
rated from one another by dark lines, and coveted with a 
brilliant silvery pigment, dashed with various shades of 
green or steel blue. We have taken, in all, four or five 
species of these fishes, all in the net, when dredging or 
trawling, at great depths. I do not think they come 
from the bottom, however. It seems more probable that 
they are caught in the net on its passage to the surface, 
possibly at a depth of two or three hundred fathoms, 
where there is reason to believe there is a considerable 
development of a peculiar pelagic fauna. 

On Tuesday, the 17th, the trawl was lowered at seven 
in the morning, and in the forenoon a sounding was taken 
in 2,850 fathoms. 

Several examples of a large and handsome species of 
the genus Scalpellum came up in the trawl, a few still 
adhering to some singular-looking concretionary masses 
which they brought up along with them. One of these 
lumps, to which a large example of the barnacle was 
attached, was irregular m form, about three centimetres 
in length, and two in width. The surface was mammel- 
lated and finely granulated, and of a dark-brown colour, 
almost black. A fracture showed a semi-crystalline 
structure, the same dark-brown material arranged m an 
obscurely radtating manner from the centre, and mixed 
with a small quantity of a fragment of greyish-white 
clayey matter. This nodule was examined by Mr. Bu¬ 
chanan, and found to consist, like the nodules dredged in 
2,435 fathoms at Station 16, 700 miles to the east of 
Sombrero, almost entirely of peroxide of manganese. 
Some other concretionary lumps were of a grey colour, 
but all of them contained a certain proportion of pyro- 
lusite, and they seemed to be gradually changing into 
nodules of pyrolusite by some process of alteration or 
substitution, This is undoubtedly very singular, and it is 


difficult to conceive what can be the source of so wide* 
spread a formation of manganese. It is, of course a 
matter of great difficulty to make anything like accurate 
analyses on ship-board. Mr. Buchanan is giving his 
careful attention to the whole subject of the chemical com¬ 
position of the sea-bed, and I hope that the determination 
of the composition of a number of samples, when a favour¬ 
able opportunity occurs, will throw additional light upon 
this and a number of other obscure points connected with 
the chemistry of modern geological formations 
Stalpellum rectum, n sp. (Fig. 1), is by far the largest 
of the. Known living species of the genus. The extreme 
length of a full-sized specimen of the female is 60 mm, of 
which 40 mm. are occupied by the capitulum, and 20 mm. 
by the peduncle. The capitulum is much compressed, 
25 mm. in width from the occludent margin of the scutum 
to the back of the canna. The valves are 14 in number , 
they are thick and strong, with the lines of growth 
strongly marked, and they fit very closely to one another, 



in most cases slightly overlapping. When living, the 
capitulum is covered with a pale-brown epidermis, with 
scattered hairs of the same colour. 

The scuta are slightly convex, nearly once and a half 
as long as broad. The upper angle is considerably pro¬ 
longed upwards, and, as in most fossil species, the centre 
of calcification is at the apex. A defined line runs down¬ 
wards and backwards from the apex to the angle between 
the lateral and nasal margins. The occludent margin is 
almost straight. There is no depression for the adductor 
muscle, and there is no trace of notches or grooves along 
the occludent margin for the reception of the males; the 
interior of this valve is quite smooth The terga are large, 
almost elliptical in shape, the centre of calcification at 
the upper angle. The canna is a handsome plate, very 
uniformly arched, with the umbo placed at the apex. 
Two lateral ridges, and a slight median ridge run from the 
umbo to the basal margin. The lower part of the valve 
widens out rapidly, ana the whole is deeply concave. The 
rostrum, as la Seolptllnm vulgar*, is very minute, entirely 
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hidden during life by the infesting membrane. The upper 
latera are triangular, the upper angle curving rather grace¬ 
fully forwards ; the umbo of growth is apical. 

The rostral latera are long transverse plates lying be¬ 
neath the basal margins of the scuta. The carinal latera 
are large and triangular, with the apex curved for¬ 
wards very much like the upper latera, and the mfta- 
median latera are very small, but in form and direction of 
growth nearly the same. 

The peduncle is round in section and strong, and 
covered with a felting of light-brown hair. The scales of 
the peduncle are imbricated and remarkably large, some¬ 
what as in .V ornatum Darwin About three, or at most 
four scales, pass entirely round the peduncle. The base 
of attachment is very small, the lower part of the pe¬ 
duncle contracting rapidly. Some of the specimens taken 
were attached to the lumps of clay and manganese con¬ 
cretions, but rather feebly, and several of them were free, 
and showed no appearance of having been attached. 
There is no doubt, however, that they had all been more 
or less securely fixed, and had been pulled from their 
places of attachment by the trawl. On one lump of clay 
there were one mature specimen and two or three young 
ones, some of these only lately attached. The detailed 
anatomy of this species will be given hereafter, but the 
structure of the soft parts is much the same as in Scalpel- 
lum vulgarc 

In two specimens dissected there was no trace of a testis 
or of an lntromittcnt organ, while the ovaries were well 
developed , I conclude, therefore, that the large attached 
examples are females, corresponding, in this respect, with 
the species otherwise also most nearly allied, .*> ornatum. 

In almost all the specimens which were procured by 
us, several males, in number varying from five to nine, 
were attached within the occlndent margins of the scuta, 
not imbedded in the chinnous border of the valve, or even 
m any way in contact with the shell, but in a fold of the 
body-sac quite free from the valve. They were tanged in 
rows, sometimes stretching—as in one case where there 
were seven males on one side—along the whole of the 
middle two-thirds of the edge of the tergum 

The male of Scalpdlum tedium (Fig 2) is the simplest 
in structure of these parasitic males which has yet been 
observed. It is oval and sac-like, about 2 mm. in length 
by 9 mm. in extreme width There is an opening 
at the upper extremity which usually appears narrow, 
like a slit, and this is surrounded by a dark, well-defined, 
slightly raised ring. The antennae are placed near the 
posterior extremity of the sac, and resemble closely in 
form those of .S’. vulgare The whole of this sac, with 
the exception of a small bald patch near the point of 
attachment, is covered with fine chitinous hairs arranged 
in transverse rings. There is not the slightest rudiment 
of a valve, and I could detect no trace of a jointed 
thorax, although several specimens were rendered very 
transparent by boiling m caustic potash. There seems 
to be no oesophagus nor stomach, and the whole of the 
posterior two-thirds of the body in the mature specimens 
was filled with a lubulated mass of spenn-cells Under 
the border of the mantle of one female there were the 
dead and withered remains of five males, and in most 
cases one or two of the males were not fully developed ; 
several appeared to be mature, and one or two were 
dead, empty, dark-coloured chitine sacs. 

On Wednesday, June 18, we resumed our course with 
a fine breeze, force 5 to 7, from the south-east In this 
part of our voyage we were greatly struck with the absence 
of the higher forms of animal life. Not a sea-bird was 
to be seen, with the exception of a little flock of Mother 
Carey’s chickens, here appai ently always 7 halasstdt oma 
wtlsont, which kept playing round the ship, on the watch 
for food, every now and then concentrating upon some 
peculiarly rich store of offal as it passed astern, and stay¬ 
ing by it while the ship went on for a quarter of a toilet 


fluttering above the water and daintily touching it with 
their feet as they stooped and picked up the floating 
crumbs, and then rising and scattering in the air to over¬ 
take us and resume their watch. £ 

The sea itself in the bright weather, usually under a 
light breeze, was singularly beautiful—of a splendid tn- 
digo-blue of varying shades as it passed from sunlight 
into shadow, flecked with curling white crests , but it was 
very solitary day after day went by without a single 
creature (shark, porpoise, dolphin, or turtle) being visible. 
Some gulf weed passed from time to time, and bunches 
of a species of Fuat*, either F uodosus or a very nearly 
allied form, evidently living and growing, and partici¬ 
pating in the wandering and pelagic habits of Sargassum. 
The floating islands ot the gulf-weed, with which we have 
become familiar as we have now nearly made the circuit 
of the “ Sargasso Sea," are usually from a couple of feet to 
two or three yards m diameter, sometimes much larger , 
we have seen, on one or two occasions, fields several 
acres in extent, and such expanses are probably more 
frequent nearer the centre of its area of distribution. 

They consist of a single layer of feathery bunches of 
the weed Sargassum bacctferum , not matted together, but 
floating nearly free of one another, only sufficiently en¬ 
tangled for the mass to keep together. Each tuft has a 
central brown thread-like branching stem studded with 
round air-vesicles on short stalks, most of those near the 
centre dead, and coated with a beautiful netted white 
polyzoon. After a time vesicles so encrusted break off, 
and where there is much gulf-weed the sea is studded 
with these little separate white balls A short way from 
the centre, towards the ends of the branches, the serrated 
willow-like leaves of the plant begin, at first brown and 
rigid, but becoming, farther on in the branch, paler, more 
delicate, and more active in their vitality The young 
fresh leaves and air-ve-icles are usually ornamented with 
the stalked vases of a Campanula1 ta. '1 he general colour 
of the mass of weed is thus olive m all its shades, but 
the golden olive of the young and growing branches 
greatly predominates This colour is, however, greatly 
broken up by the delicate branching of the weed, blotched 
with the vivid white of the encrusting polyroon, and 
riddled by reflections from the bright blue water gleaming 
through the spaces in the network The general effect of 
a number of such fields and patches of weed, in abrupt 
and yet most harmonious contrast with the leaves of in¬ 
tense indigo which sepaiate them, is very pleasing. 

These floating islands have inhabitants peculiar to 
them, and I know of no more perfect example of protec¬ 
tive resemblance than is shown in the gulf-weed fauna. 
Animals drifting about on the surface of the sea with such 
scanty cover as the single broken layer of the seaweed, 
must be exposed to exceptional danger from the sharp 
sea-birds hovering above them, and from the hungry 
fishes searching for prey beneath, but one and all of these 
creatures imitate in such an extraordinary way, both m 
form and colouring, their floating habitat, and conse¬ 
quently one another, that we can well imagine their de¬ 
ceiving both the birds and the fishes. Among the most 
curious of the gulf-weed animals is the grotesque little 
fish, probably Antennanus marmoratus, which finds 
its nearest English ally in the “fishing frog" (Lo- 
phiusptscaiot ms), often thrown up on the coast of Britain, 
and conspicuous for the disproportionate size of its beaa 
and jaws, and for its general ugliness and rapacity. None 
of the examples of the gulf-weed Antennanus which we 
have found are more than 50 mm. in length, and we are 
still uncertain whether such individuals have attained 
their full size. It is this little fish which constructs the 
singular nests of gulf-weed bound in a bundle with 
cords of a viscid secretion, which have been already men¬ 
tioned as abundant in the path of the gulf-stream. 

Scillata pelagtca, one of the shell less mollusca. is also 
a frequent inhabitant of the gulf-weed. A little ihort 
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tailed crab {Nautilograbsus minuius ) swarms on the weed 
and on every floating ocject, and it is odd to see how the 
little creature usually corresponds in colour with whatever 
it may happen to inhabit Mr. Murray, who has the general 
supenntendenceof our surfacework.hnngs incurious stones 
of the habits of these little crabs. We observe that although 
every floating thing upon the surface is covered with them, 
they are rarely met swimming free, and that whenever 
they are dislodged and removed a little way from their 
resting place, they immediately make the most vigorous 
efforts to regain it. The other day he amused himself 
teasing a crab which had established itselt on the crest of 
a Rhysalxa. Again and again he picked it off and put it 
on the surface at some distance, but it always turned at 
once to the Physalta and struck out, and never rested 
until it had clambered up into its former quarters. 

On Thursday, the 19th, we sounded »n 2,750 fathoms 
in a grey mud containing many foramimfera. Position 
of the ship at noon, lut. 35 0 29' N., long. 5c 0 53' W. 

The wind now gradually freshened, and for the next 
three days we went on our course with a fine breeze, force 
from 4 to 7, from the southward, sounding daily at a depth 
of about 2,700 fathoms, with a bottom of reddish grey 
ooze. On Tuesday the 24th the trawl was put over in 
2,175 fathoms, lat. 38° 3' N , long. 39 0 19' W , about 500 
miles Ircm the Azores As in most of the deep 
trawls on grey mud, a number of the zocecia of delicate 
branching polyzoa wete entangled in the net. One 
of these on this occasion was very remarkable Irom the 
extreme length (4 to 5 mm ) of the pedicels on which its 
aviculana were placed. Another very elegant species was 
distinguished by the peculiar sculpture of the cells, re¬ 
minding one of those of some of the more highly orna¬ 
mented Lepralta. Wyville Thomson 

(To bt continued.) 


THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
'T'HE second session of the French Association was 
* opened at Lyons last Thursday, by an inaugural 
address from the President, M. de Quatrefages, who 
pointed out the almost inconceivable advance of Science 
during the past century, and the importance of Science 
in education. 

In speaking of scientific education, the President said 
that the devotees ot literature accused Science of stifling 
sentiment and imagination ; she kills, say they, the ideal 
and stunts intelligence by imprisoning it within the limits 
of reality; she is incompatible with poetry. The men 
who speak thus have never read Kepler the astronomer, 
Pascal the geometer, Linnaeus the naturalist, Buffon the 
zoologist, Humboldt the universal savant. What! says 
the President, Science stifle sentiment, imagination, 
she who brings us every hour into the presence of 
wonders 1 She lower intelligence, who touches on all the 
infinities! When litterateurs and poets know Science better, 
they will come and draw from her living fountain. Like 
Byron of our time, like Homer of yore, they will borrow 
from her striking imagery, descriptions whose grandeur 
will be doubled by their truth. Homer was a savant for 
bis time, He knew the geography, the anatomy of his era , 
we find in his verses the names of islands and capes, 
technical terms like clavicle and scapula . None the less 
he wrote the Iliad. 

No, the study of Science will never suppress the genius 
of an inspired poet, of a true painter, of a great sculptor. 
But she will bring more light to the path of an erring 
souL She will perhaps transform into a wise man, or at 
least into a citizen useful to himselt and others, one who 
without her would only have been one of thpse pretended 
incomprehensible geniuses, destined to perish of misery, 
of impotency, and of pride. While fully admitting the 


important place of literature in education, he would wish 
to see children initiated at an early age into the facts, the 
ideas, the methods of Science. 

Governments, such as they have hitherto been, have al¬ 
most always acted as if they had no need for the men 
who study Nature and her forces. But when any critical 
or important event occurs, then it is found necessary to 
appeal to them. Of whom are the juries of International 
Inhibitions composed ? No doubt each State sends us 
worthy merchants, its tried chiefs of industry, its eminent 
agriculturists, but it also, and above all, sends us 
men of science At these important times peoples arc 
companrg their real strength, and each feels that 
it is for its honour m the present and its prospects in the 
future that the truth should appear, and to enlighten 
them, whether it be concerning cannons or silk-manufac¬ 
tures, telescopes or crystals, lewellery or hardware, it is 
frit that Science is indispensable, and men of science are 
appealed to 

But once the Exposition is closed, the State leaves the 
men of science to return to their studies I wish, said 
M. de Quatrefages, it kept them m the service of their 
country. These men whom we ask to understand and 
judge of wonders would certainly be able to show how to 
produce thim. When Science is everywhere, it would 
certainly not be useless 10 Government to have it in their 
power to be enlightened at any time on scientific ques¬ 
tions. Although less pressing, less imperious than m the 
days of pen), the wants of agriculture, of industry, of 
commerce, like those of the army and ravy, do net 
change their nature. Why wait the necessity for appeal¬ 
ing to the savants * 

A day will come when every great Administration will 
have its Consulting Committee, composed almost exclu¬ 
sively of men of science, and then many mist.ikts 
will be avoided, and many foices utilised which ate at 
present lost. But m order that such an institution 
should be bom and developed, it is necessary that thu 
function of Science be universally comprehended and 
accepted. To attain this result is one of the chief aim* 
of the French Association. 


CHRISTOPHER HANSTEEN 
the nth of April last, Hanstcen died at Christi- 
ama at the advanced age of 88, having been born 
on the 26th September, 1784 On leaving the cathedral 
school of Christiania, where he received his early edu¬ 
cation, he entered the University of Copenhagen tn 1802, 
as a student ot law, which, however, he soon abandoned lor 
the more congenial study of mathematics In 1806, he 
began his work as a public instructor in the capacity of 
mathematical tutor in the gymnasium of Fredncksburg, 
in the island of Zealand, and there he began also his life 
work as an original investigator by instituting researches 
into terrestnal magnetism. He first acquired distinction 
by taking the prize which had been offered for the best 
essay on this subject, by the Royal Society of Science ot 
Copenhagen ; and shoitly thereafter, viz in 1814, was 
appointed to the chair of Astronomy it\ the University of 
Christiania, which had been recently founded by Frederick 
VI. of Norway. 

His great work, entitled “ Untersuchungen uber den 
Magnetismus der Erde," was published in 1819, at the 
expense of the King. This work was illustrated with an 
Atlas of Maps, and was the most satisfactory collection of 
observations on the variations of the needle, and was 
besides distinguished for its broad philosophical geneial- 
lsations, In the further prosecution of his physical 
researches, he made his well-known journey into Sibtna 
as far as Kiacbta and Irkutsk, accompanied by Erpap 
and Due, the expenses of this journey being htxraHy 
defrayed by the Norwegian Government. The establish- 
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merit, on the recommendation of Humboldt, of the ten 
magnetic*! and meteorological observatories, by the Em- 
p:ror of Russia, was one of the most valuable fruits of this 
j lumey. 

Among Hansteen’s contributions to our knowledge 
of magnetism, may be mentioned the establishment 
by him of a period of 11 1 years as the length of the peri¬ 
odicity of the magnetic declination—a cycle which has 
r;cently assumed such remarkable significance in con¬ 
necting astronomical with meteorological and other ter¬ 
restrial phenomena. 

Soon after his return from Siberia, the Government 
voted the necessary sum for building an astronomical and 
meteorological observatory at Christiania, which was 
erected under Hansteen’s direction. This observatory 
has done much good work, of which the meteorological 
department deserves very special commendatton The 
trigonometrical and topographical survey of Norway, 
which was begun in 1837, was conducted under Hans- 
teen’s superintendence. 

In 1856, the completion of his fifty years public services 
was celebrated, and a medal was struck in commemo¬ 
ration of the event. Shortly after this he ceased to lec¬ 
ture publicly, and in 1861 retired from public duty. 


THE NOTORNIS OF LORD HOWE'S ISLAND 
/ T'HE last number of the Ibi c (July l873.pl x ) contains 
a representation of a very interesting bird, about 
which, though discovered and described in the last century, 
na'uralists have for a long time been doubting. This is 
the species said to be first me itioned by Callam in 1783 
(Voy Bot Bay), and subseque itly figured in the works of 
John White (Journ Voy New South Wales, p 238, App ) 
and Governor Phillip (Voy Bot Bay, p. 273, pi), and 
designated by Latham (Ind Orn 11 p 768) Galltnula 
alba. No specimens are known to have been brought to 
Europe for upwards of eighty years, and only two are 
believed to exist in museums—one in that of Liverpool, 
which was figured by White, and the other in Vienna, now 
f or the first time portrayed The species is most likely 
extinct in Norfolk Island, but a passage in a pamphlet by 
Mr. Edward Hill, published at Sydney in 1870, seems to 
show that it may still exist in that of Lord Howe-though, 
if so, doubtless on the verge of extermination through 
the pigs, with which the island is said to be overrun, for the 
bird is believed to be unable to fly. Should any examples 
be still living, it would certainly be better that their re¬ 
mains should be placed in our museums, than that they 
should contribute to the formation of pork ; and l write 
these lines that they may attract the attention of some 
Australian readers of Nature, who may be disposed to 
do a good turn to the University of Cambridge 
This bird, which has been variously assigned to the 
genera Galltnula (moor-hen), Fulua (coot), and Porphy- 
rto, is now referred to the genus Notorms , containing only- 
one other species, the “ fakahe”of New Zealand ( N man- 
tclli'i —itself nearly, or quite, extirpated. It was about 
the sue of a barndoor-fowl, with the bill and legs red. 
The Vienneses pecimenseems to be entirely white, the 
example at Liverpool is mottled with purple, but not 
enough to gainsay the name of “ White Bird," by which 
it seems to have been known both m Norfolk ahd Lord 
Howe’s Islands. It would no doubt, if taken abve, be 
easily kept in confinement, and I need scarcely say how 
highly a living example would be valued by the Zoological 
Society; but this is perhaps more than can be reasonably 
hoped for, and, so far as I aid concerned, I should be well 
content with a specimen in Spirit, or a skin with all the 
bones accompanying it, for the Cambridge Museum. 

I may perhaps be allowed to conclude by remarking 
that the history, and especially the distribution 0! the 
family of birds, to which the subject of this notice refers 


is indeed worthy of far more attention than they have 
hitherto received, and could that accomplished toological 
writer who has lately in the columns of a sporting contem¬ 
porary made the not very distant family of Gruttia the 
theme o f an admirable series of essays—far probably 
from being fully appreciated by his readers—be induced 
to employ ms pen on the Rallida, the results would be of 
the greatest interest. The Rails—employing the word in 
a very wide sense—are cosmopolitan m the highest de¬ 
gree Some of the best known genera have their repre¬ 
sentatives all over the world, occurring even in oceanic 
islands, where birds generally are so scarce— Galltnula and 
Fultca , for instance ; and some at least of the former, 
when they get to such remote spots, seem to lose their 
volatile powers, though otherwise undergoing but little 
change, as witness the G nesiotts of Tristan d’Acunha, 
made known a few years ago by Mr. Sclater, and a form 
still unilescnbed, of which three examples were obtained 
by my brother from Denis Island, an outlier of the 
Seychelles group (Ibis, 1867, p 358). Then there is a 
genus equally flightless, which has lately been restored to 
light and knowledge, but, alas 1 too late for us to know it m 
the flesh 1 his is the Aphanapteryx , which survives only in 
a few bones, recovered from the mud of a Mauritian lake, 
and now in the Cambridge Museum, a painting at Vienna, 
and a few notices by early voyagers—a bird with a long 
bill and dishevelled plumage, almost, it would seem, like 
that of the Apteryx In the opposite direction almost, as 
to structure, we have Inbonyx , but I should occupy far 
too much space were I now to dwell upon even the chief 
forms of the family From whatever point of view it be 
regarded, it will be found one of the most interesting m 
the whole scries of birds 

Alfred Newton 


AS TRONOMICAL A LMANA CS * 

II 

II.— The" Connaissatue dts Temps? under the direction 
of the Academy op Sciences 

'T'HE first to whoth the Academy entrusted Ihe editor- 
ship of these Ephemerides was Lieutaud. 

The only real modification introduced into the volume 
was the substitution, for the table of refractions published 
by Lefebvre,of a table of the refractions of Cassini, giving 
the values of that quantity ifi minutes and seconds for all 
degrees of height, from 0“ to 90°. The book was also 
somewhat increased in sue In 1707 Lieutaud introduced 
into the Connaissance des Temps a notice of the occulta- 
tions of stars, the observatioh of which is of use m de¬ 
termining longitudes. Lieutaud edited the Connaissance 
des Temps till 1730, when it passed into the hands of a 
young academician, Louis Godin 

Godin, a pupil of Delisle, was born at Pans on Febru¬ 
ary 28, 1704, and entered the Academy as Hive at the age 
of 2! years. He was then known only by a keen desire 
for knowledge and a strong predilection for astrohomy. 
On taking the direction of the Connaissance des Temps, 
he suppressed the aspects of the planets, which were use¬ 
less, and introduced the right ascension of the sun for 
every day of the year; calculated this co ordinate and the 
decimation to a second, and added the eclipses of the 
satellites of Jupiter, so that the Connaissance des Temps 
contained from this time the announcement of the eclipses 
of the superior satellites. 

In 1735 Godin set out for Peru for the purpose of mea¬ 
suring with Bouguer and La Condamme an arc of one 
degree of the meridian, and to Jean-Dominique Maraldi, 
grand-nephew of Cassini the elder, was committed the care 
of the Connaissance des Temps . He enriched the work with 
the configuration of the satellites of J upiter for every day 
in the year, but he suppressed the notice of occultfttionS) 

4 Continued (tota p. 314, 
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agre&tihistafee, certainly; though perhaps these phenomena 
were of little service m his time. Having become a pen- 
stonnatre of the Academy in 1760, he resigned the editor¬ 
ship of the Contiaitstwie des Temps to Joseph-Jer6me Le 
Francois de Lalande 

De Lalande, born at Bourg-en-Bresse, July n, 1732, 
was sent at the age of 20 to Berlin, under the patronage 
of Le Monnier, his master, to take observations of the 
moon, which, combined with those which La Caille at 
that time effected at the Cape of Good Hope, were the 
means of giving the parallax of that planet. On his re¬ 
turn he was presented to a place vacant for many years 
in the Academy, and shortly after, in 1760, he was 
entrusted with the editorship of the Connaissame des 
Temps. A distinguished astronomer, possessing a tho¬ 
rough knowledge of all the advances which had been 
made during later years in astronomical science, Lalande 
very much improved the work of which he had charge. 
We shall mention the most important of the changes 
which are due to him. 

His first care was to take for the basis of his calcula¬ 
tions new tables, more exact than those which Godin had 
continued to employ. He employed for the sun the tables 
of the Abbd of La Caille ; for the moon, those of Tobie 
Mayer*; for the pl.inets, the tables of Cassini , and for 
the eclipses of the satellites of Jupiter, those of the Swede 
Wargentin, of which he had published a new edition. 
The rising of the sun and the planets is calculated for the 
true noon of each day , but, says Lalande, “ the Counats- 
sanu des Temp'! being intended mainly for astronomers, 
the positions of the moon are given for the instant of her 
passage across the meridian.” The following year, how¬ 
ever, “on account of the inconveniences attending such a 
mode of indication,” this astronomer resolved to give the 
longitudes for midday and midnight of each day. Finally, 
in a short and well-written memoir appended to the Con- 
ti ins sauce des Tempt, t he investigated the different 
methods for finding the longitude at sea by a single ob¬ 
servation of the moon. Some years later he restoied the 
announcement of the occultation of stars 

In 1774, the Connatssance leceivcd from Jerdme Lalande 
a most important improvement, which was the means of 
making this work, hitherto almost exclusively intended 
for astronomers, of great use to mariners. But, before 
stating in what this modification consisted, some historical 
details are necessary concerning one who was the real 
pioneer, and at the same time one of the glories of French 
astronomy in the 18th century 

In 1737, the savant Fouchy presented to Cassini of Thury, 
son and successor of the first director of the Observatory 
of Pans, celebrated for his fine work on “ The Size and 
the figure of the Earth," a young deacon of 23 years, 
Who, alone, without instalments and almost without 
bodks, had acquired a remarkable astronomical educa¬ 
tion. Cassini welcomed the prottge of Fouchy, lodged 
huh dt the Observatory, arid allowed him to take part in 
his ttork. This young Abbd was Nicolas-Louis de la 
Caille, botn ort March 15, 1713, at Rumigny, near Rozoy, 
In Thidrache. J D. Maraldi, grand-nephew of Cassini 
the first, and who also lived at the Observatory, became his 
friend, and a year after his arrival (1738), La Caille made 
along with him the geographical description of the coast 
of France, from Nantes to Bayonne ; in 1739 La Caille 
took part in the work connected with the meridian of 
France. X Shortly after, Dr. Robbes nominated him pro¬ 
fessor of mathematics at the Mazarin College. He insti¬ 
tuted a small observatory where he made a very large 
number of observations of rare precision. In 1 741, at 

* “ T*h<lUnu» motuum noli* ct lunse ct longitudinum methodui pro 


the age of 27 years, La Caille entered the Academy of 
Sciences. 

In 1744 the astronomer of the Mazarin College pub¬ 
lished the first volume of a series of Ephemendes, entitled 
“ Ephdmdndes des monuments cdlestes depuis 1745 
jusq’en 1754,” m which he was the first to give—and 
Lalande afterwards imitated him in the Connaissattce des 
Tempi of 1760--the distance of the sun at the equinox, 
or, what amounts to the same thing, the right ascension 
of the sun in time 

Some years later, in 1749, La Caille proposed to the 
Academy that he should spend a year at the Cape of 
Good Hope, for the purpose of making an accurate 
catalogue of the stars of the southern sky, intended to 
replace the first rough sketch made in 1677, by Halley, 
at St Helena , to measure the parallax of the moon, of 
Venus, and of Mars, by means of comparative obser¬ 
vations made simultaneously in Europe; and finally to 
determine carefully the geographical position of the 
Cape of Good Hope.* 

I he proposal of La Caille was adopted, and the States- 
General of Holland having given their assent, La Caille 
set out in 1751, after having published the list of stars 
which he wished to be observed by the European astro- 
nomcis, for the purpose of rendering his voyage fruitful 
in scuntific results We do not intend to recount all the 
incidents of this expedition Let us, however, mention a 
fact which illustrates well the character of this astrono¬ 
mer, “reserved, modest, and disinterested ” He received 
for his expedition, the purchase of instruments, and other 
expenses, for his maintenance and that of an artist, the 
sum of 10,000 livres; on his return, he found he had 
spent only 9,145 livres He scrupulously carried back the 
balance to the royal treasury, the officials, surprised, 
would not accept it. “You require it,” they said to him ; 
“ it will take it to remunerate you ’’ Moreover, when he 
set out from the Cane, the minister had charged him to 
make maps of the Isles of France and of Bourbon, which 
were not comprised in the original plan, and “ for which 
most others would have asked, and certainly obtained, a 
supplementary mdemmty ”f 

1 he observations made during this expedition (1751 
and 1752) by La Caille with his telescope of 26 inches 
focus, and an inch and a half aperture, were published by 
himself, and after his death, by Maraldi, in 1763, under 
the title, “ Ccelum australo stellifcrum, seu observationes 
ad < onstruendum stcllarum Australuis catalogum insti- 
tut.c, in Africa ad Caput Bona;-spei, i. Nicolao-Ludovice 
be La Caille.” 

A new edition of this catalogue was published in 1847, 
under the superintendence and at the expense of the 
British Association and the Bntish Government, under the 
editorship of Messrs. Bailly and Henderson, the latter, at 
the tune,, Director of the Edinbuigh Observatory t 

But, besides, this voyage to the Cape of Good Hope 
had a most important result During the two journeys, La 
Caille tested and compared all the methods employed till 
then to determine longitude at sea. Ahiong these he 
noted that which the celebrated Halley had given in 1678, 
and which is based upon the observation of the distance 
of the moon from the sUn or from a star. The experi¬ 
ments winch he made in reference to it having convinced 
him of its excellence, he strohgly recommended It on his 
return to Frahce; and in his second volume of Epheme- 
rides, which commenced in 1755, he proposed a Nautical 
Almanac, in which should be found, for every hour of the 
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day, the distance of the moon from the sun and the stars. 
La Caille regretted that his other occupations would not 
permit him to compile this nautical Ephemendes himself. 
At a later time, in his treatise on navigation, he reverted 
to the same subject, and gave anew the sketch of his 
almanac, limiting himself to giving the distances every 
four hours for the meridian. His design was not followed. 
Lalande contented himself with analysing and discussing 
La Caille’s method in the Connatssance des Tempt for 
1760. As to the French Marine, it was content to use 
" L’dtat du Ciel, calculd par Pingrd et rapport <! h l’uiage 
des marins, 1754, 1755, 1756, et 1758” It was very 
different, however, in England. 

(To be continued.) 


SOUTH AFRICAN MUSEUM 
'T'HE Cape Argus for July 1 o contains the report of the 

A curator, Mr Roland Trunen,of the South African Mu¬ 
seum, for the previous half year M any valuable additions 
have been made to the museum during that time, but its 
efficiency is very seriously crippled through want of funds, 
mainly due, we are sorry to say, to the parsimony of Govern¬ 
ment We regret to see that the number of subscribers 
has seriously diminished from what it originally was, but 
the success of so valuable an institution should m no way 
be dependent on the capricious revenue to be derived 
from such a source. Let us hope that recent changes in 
the personnel of the Government will lead to greater 
liberality for this and for other scientific purposes. We 
cannot do better than give a few extracts from an excel¬ 
lent leader in the Argus on the Curator’s report 

" Now that strong efforts are being made to for¬ 
ward the interests of education in the Colony, those in- 
Stitutions that aid in the work should not be neglected. 
We do not at present refer to colleges and schools, for 
these, whenever education is discussed, come prominently 
before the popular mind, but our remarks are directed 
rather to such places as museums, whose work m higher 
education of the kind required in modern days is of con¬ 
siderable importance . . It has often struck us as rather 

a reflection on Cape Town that there is no Society here 
for the discussion of natural science subjects, and though 
we are aware of some obstacles to the successful working 
of such a body, we see no reason why they should not be 
overcome In the capital of every Colony of which we 
have any knowledge, a Society of the kind exists, and 
indeed in the Cape itself there are towns that, in this 
respect at least, are ahead of the metropolis 

“ But though we have no Natural Science Society 
in Cape Town, we have what, all things considered, 
may be said to be an excellent Museum . . The 

Museum was founded under the enlightened influ¬ 
ence of the then Governor, Sir George Grey, in 1855, and 
in 1857 was incorporated by Act of Parliament. Its first 
trustees were Mr. Rawson, the Colonial Stcretary at the 
time, Sir Thomas Maclcar, the then Astronomer Royal, 
and Dr, Pappe, the then Colonial Botanist. On Dr. 
Pappe’s death Mr. C. A Fairbndgc was appointed a 
trustee, and upon the resignation of Mr. Rawson, on his 
departure from the Colony, his place was filled by Mr. 
Southey, now Lieut.-Governor ol Griqualand West. It 
will be thus seen that the Museum has from the first been 
under the management of trustees alike of scientific ac¬ 
quirements and business ability. In Us first cuiator, Mr. 
Layard, it was extremely fortunate, and it had the advan¬ 
tage of his enthusiastic labours for the lengthy period of 
fifteen years. 

“ But though it has had the advantage of excel¬ 
lent management, the development of the institution 
has been seriously hindered Tom want of funds, 
and it has not received, either from the Legis¬ 
lature or the public, that pecuniary support neces¬ 


sary to secure the services of efficient officers and to 
meet the thousand and one expenses of cases, glass, 

I chemicals, and the appliances and apparatus required in 
carrying out the work of a museum. It is a wise policy 
on the part of the Legislature to vote grants of money to 
such institutions m proportion to the pecuniary support 
received from the public, and if Parliament is to be in¬ 
duced to make a larger grant to the Museum, the private 
subscription list must be extended 1 he small sum of 
one guinea represents the subscription for a year, and we 
are quite sure, when it is known how much the institution 
stands in want of funds, the list of subscribers will be¬ 
come larger 

“Strangers who visit the Museum and who know how 
such things are managed elsewhere must smile when told 
that its curator is a clerk in the Civil Service, whose time 
is chiefly occupied in doing the work of a subordinate 
officer in the Colonial Office. We say this without any 
intention of disparaging the gentleman referred to, for his 
attainments in one branch of Science at least are univer¬ 
sally admitted , but we do say that, if the South African 
Museum is to be anything like worthy of the name, and if 
it is to continue efficiently to perform the work so well 
commenced by Mr Layard, its curator should devote the 
whole of his time and attention to the duties of that office. 
Under existing circumstances, that, however, is not to be 
expected, as ihe salary is not sufficient to induce any 
qualified gentleman to give up other positions for the 
sake of applying himself entirely to the work of the 
Museum. 

“ There are other matters connected with this institution 
to which we might draw attention, but until more public 
support is given to the Museum it would be a waste of 
time to refer to them.” 


GEOLOGICAL MAP OF AUSTRALIA AND 
TASMANIA * 

/GEOLOGICAL surveys have been proceeding, to a 
' J greater or lesser extent, in all the Australian colo¬ 
nies for several years, and in Victoria the work has been 
prosecuted so systematically, and with such success, that 
the mam features of the surface geology of the country 
are comparatively well ascertained and mapped out. 
The example in this respect set by Victoria has been 
followed to a very considerable extent by Queens- 
land, and in a lesser degree by several of the other 
colonics A geological map of Australia has, however, 
never been issued Such a work would be invalu¬ 
able, and the materials obtained are quite sufficient to 
justify an attempt being made to carry it out Such an 
attempt is now being made by the Mining Department of 
Victoria Some months since the Hon. A. Mackay, 
Minister of Mines, put himself in communication with 
the Governments of the other colonies wuh the view of 
obtaining from them all the information in their posses- 
| Sion respecting the geological characteristics of the terri¬ 
tories over which they presided. The application was 
I readily acceded to, and a large mass of materials has 
been since placed at the disposal of the Mining Depart¬ 
ment of Victoria. Under the direction of Mr. R, Brough 
Smyth, F.G S., Secretary for Mines, this has been 
thoroughly digested and arranged, and is now being em¬ 
bodied in a map, which, when completed, as it will be 
shortly, will show at a glance the result of all geological 
surveys made in Australia and Tasmania up to the pre¬ 
sent time. As the value of such a work necessarily 
depends upon the accuracy of the observations upon 
which it is based, it may be well, before attempting 
a brief description of its mam features, to indicate 
ihe source from whence the materials used in its com¬ 
pilation have been derived. The geological sketch 
* From an article 1a the ttelieumt Arm, July 7. 



NATURE 


Aug. 28, 1873] 


353 


map of Victoria, exhibited by the Mining Depart¬ 
ment at the late Intercolonial Exhibition, and which 
contains the results of the latest surveys made in the 
colony, will be embodied in the general map. It was 
compiled by Mr Brough Smyth from surveys made some 1 
years ago under the direction of Mr. ARC. Selwyn, at 
present director-general for the Geological Survey of 
Canada, but who formerly held a similar position in 
this colony, and from surveys made since by the officers 
of the mining department. It has been described “ as the 
nearest approximation that can at present be made to 
a true representation of the rock masses which are ex¬ 
posed in this colony” The New South Wales Govern¬ 
ment have in preparation a geological map, which, it is 
expected, will be available for use before the general map 
is published. 

The Queensland Government has been keenly alive to 
the importance of mapping out the immense mineral dis 
tricts of that colony, and for some years has kept a staff 
of geological surveyors actively employed in the work. 
The information thus collected has been embodied in a 
series of elaborately-coloured and beautifully-executed 
maps, which have proved of great service in the compila¬ 
tion of the general map of Australia. An excellent sketch 
map, covering a considerable portion of the colony, has 
been obtained from the Government of South Australia 
It was compiled under the direction of Mr. A B Cooper 
It is especially valuable, as it embraces a great part of the 
populated districts. The country north of Encounter 
Bay, the most extensive mineral district in the southern 
portion, was examined and reported on by Mr Selwyn 
many years ago, and a sketch map prepared by him is 
being used in compiling the new map. The same district 
has been very recently reported upon by Prof. Ulrich, at 
the request of the Government, and his observations are 
proving of great assistance 

Thanks to the energy of Mr C. Gould, a son of the 
eminent naturalist, the geological characteristics of Tas¬ 
mania were very accurately delineated during the time he 
was geologist for the colony An excellent map was 
published under his direction, and he voluntarily made a 
number of additions to it a short time aeo, when he 
learnt that a copy was to be transmitted to Victoria to be 
used m the preparation of the general geological map of 
Australia. 

A large portion of the vast territory of Western Australia 
has been surveyed by Mr H Y L Brown, Government 
surveyor, but who was once attached to the geological 
staff of Victoria. This gentleman has produced a very 
beautiful sketch map of the S W. portion of the colony, 
which has been extensively used by the compiler of the 
new map. It thus appears that every caie has been 
taken to obtain the most accurate information at present 
available. 

An examination of the map discloses facts of interest 
not only to geological students but to the public at large. 
The value of the map to men engaged in mining is too 
palpable to call for comment, as it shows at a glance the 
formations in which the precious metals occur. In rocks 
belonging to the primary or palaeozoic group, gold, tin, 
antimony, silver, lead, and copper may be confidently 
searched for The secondary or mesozoic rocks contain 
coal, while tin is frequently found associated with granitic 
rocks. Persons engaged in pastoral and agricultural 
pursuits will also derive advantage by consulting this 
map. A very little geological knowledge will tell them 
that in districts where the principal rock masses belong 
to the tertiary period they may look for well-grassed 
plains suitable for pasture. In areas where the volcanic 
rocks abound, rich soil, well adapted for agricultural pur¬ 
suits, may be expected. The slatey ridges formed by the 
older silunan rocks, and the sparsely grassed mountains 
of granitic rock which abound in Western Australia, also 
convey a valuable lesson to the intelligent observer. One 


of the most prominent geological facts which the map 
discloses is, that a great metalliferous belt lies on 
each side of the mam Cordillera from Cape Yorke 
to the southern point of Tasmania. It is composed 
chiefly of metamorphosed schists and granite rocks 
overlain in a considerable area by the newer palaeo¬ 
zoic rocks and mesozoic coal-bearing strata. Another 
great belt appears to extend from Encounter Bay in South 
Australia towards the Gulf of Carpentaria. North of the 
30th parallel of latitude the schists are overlain by ter- 
tiaries, and what Mr. Daintree considers to be rocks of 
the cretaceous age up to lat 20° to 23°, where a large 
patch of metamorphic schist occurs. The whole tract 
west of the eastern metalliferous belt is occupied by ter- 
tiaries. Wide treeless plains, and what are called desert 
sandstones, abound. The vast tract of country known as 
Central Australia will have to be marked “ unknown,” as 
geological surveys have not yet been made of it. What 
is at present known of the geological character of the 
northern portion of South Australia will be mapped out. 
I he Government of South Australia have furnished a very 
good map showing the paleozoic tract of Port Darwin, 
and from notes made by explorers the department has 
been able to lay down a large granitic tract also, as well 
as a large area covered with rocks of volcanic origin. 
The coal rocks are seen extending all along the coast 
from Port Curtis, in Queensland, in an almost unbroken 
line to Eden or Twofold Bay They are especially pro¬ 
minent at Newcastle and Wollongong, m New South 
Wales. They again appear north of Comer Inlet, at 
Cape Otway, and can be traced in broken patches along 
the coast up to Glenelg, where they apparently terminate. 
Another interesting fact established by the new map is, 
that within the tertiary era connection has existed be¬ 
tween Tasmania and the main land. There is a strict 
resemblance between the geology of Tasmania and the 
continent, and the chain of granite islands extending from 
Wilson’s Promontory, the southernmost point of Austra¬ 
lia, to Cape Portland, the northernmost point of Tasma. 
nia, have all their ridges capped with tertianes, thus 
showing that within the tertiary period the island and the 
continent must have been connected. The main geologi¬ 
cal characteristic of Western Australia is the immense 
area occupied by granitic rocks, varied occasionally by 
pitches of sandstone, especially on the southern coast 
line. A comparatively small part is occupied by a belt of 
metamorphic rocks to the east of Champion Bay. Vol¬ 
canic rocks are also visible A large granitic tract occurs m 
the basin of the bhaw River, east of Dampier’s Archi¬ 
pelago. It appears that there has been a greater amount 
of denudation on the western side of the continent than 
on the eastern. Where the altitude is that of the Di¬ 
viding Range, which varies from about 1,500 ft. to 7,000 ft,, 
either granite, metamorphosed schists, or silunan rocks 
are found. Underneath the basalt or volcanic rocks in 


Queensland, as well as at Ballarat, the deep leads occur. 
It is curious to note that the deep leads of Queensland 
contain tin as well as gold. Wherever the dark red 
patch appears indicating granite, tin may be expected to 
be found. The extraordinary richness of the tin deposits 
of Queensland and New South Wales will probably 
cause the immense granitic tracts of Western Australia 
to be thoroughly explored. The middle belt of meta¬ 
morphic schists which occurs in South Australia is as 
well known for its extensive copper mines as the eastern 
belt is for its gold. .... 

The Mining department of Victoria has established a 
high reputation for the general excellence of the geolo¬ 
gical maps it has produced. The last effort will reflect 
equal credit upon the officers employed upon it. fne 
rocks are shown m a descending order, and are easily 
recognised by the distinguishing colours with which 
they axe tinted. A system of lettering the face 
of the map has also been adopted, which will fa- 
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cilitate the rapid identification of the rocks. In 
general appearance the map will more closely resemble 
those prepared in Germany or France than those com¬ 
piled m England. As already mentioned, the respon¬ 
sible and Onerous task of reducing the mass of materials 
obtained fretn so many different sources, and embodying 
the results of so many months of patient investigation, in 
the new map, has been performed by Mr R Brough 
Smyth. Mr. A. Everett, a draughtsman employed in the 
Mining department, has been entrusted with the duty of 
colouring the map, and Mr. R. Shepherd has performed 
tiie diffiult work of colouring it on stone. 


NOTES 

Sir Samuki. and Lady Baker arrived at Cairo, last Sunday. 
All was well 

The twenty-second session of the American Association for 
the Advancement of Science commenced its meetings at 
Portland, Maine, on Wednesday, 20th inst. Prof Lovering, 
of Cambridge, is president for the year. 

The discovery is announced, from America, of another small 
planet. No 133, by Prof Watson, of the Ann Ailior Obser¬ 
vatory 

The session of the Iron and Steel Institute at Liege was 
brought to a close on Thursday, on which evening the King of the 
Belgians gave the members a grand reception at Brussels There 
was an interesting discussion on Wednesday morning between Mr. 
Bulgenbach and Mr Bell at the Institute, on the subject of the 
construction of high furnaces Papers were read relative to 
various technical matters, and the President read a paper upon 
the extension of commercial relations with China In the after¬ 
noon more than 450 excursionists paid a visit to the factory of 
Messrs, Cockeriil at SCraing .Several speeches were made, 
and the visitors, who were most cordially received, remained 
four hours It has been decided that the Congress should meet 
m 1874 in Philadelphia, and in 1875 in England A very in¬ 
teresting paper was read at one of the meetings by M Julien 
Deby, CL, “On Ihc Rise and Progress of the Iron and Steel 
Industries in Belgium,” in whu-h he said •—“ We are very igno¬ 
rant of the state of things in this country prior to the arrival of 
Julius C.xsar Archaeological discoveries of quite recent date, 
still unpublished, seem to indicate that at the period of the great 
Roman conqueror's invasion Iron had already been made in Bel¬ 
gium, while it was yet unknown to the inhahilants of the Rnbsh 
Islands. The oldest records we have consist in vast deposits of 
'cinder which cover many acres of ground, and are situated at Nicw 
Rhode, between Louvain and Acrschot, in Brabant, as well as at 
Tessenderloo, in the Antwerp campagne, where they generally 
occupy the top of the many ferruginous hillocks of that region. 
Along with these accumulations of iron emder are found Hint 
arrow-heads and fragments of coarse pottery, characteristic of 
the earliest dawn of civilisation, and which must have belonged to 
the old pre-historic workers of these deposits. At a later period, 
and during the Roman dominion, iron was produced m very 
many places in Belgium. Immense heaps of cinder are to this 
day scattered in many parts of the country, and several of these 
are being profitably worked in the neighbouring blast furnaces.” 

The meetings of the British Archeological Association at 
Sheffield were brought to a close on Saturday The time 
has been spent by the members in visiting most of the 
places of archaeological interest in the district during the 
day, and in listening to papers read in relation to the 
places visited, as well as on other subjects. Oq Wednes¬ 
day night, at a tomtrtatto** in the Cutlers’ Hall, Mr. R, 
N. Phillips read a paper on the “ Manufacture of Hard¬ 


ware by Celts and Romans,” illustrated by fine specimens in 
bronze of various degrees of advancement, a baked clay melting- 
pot, and a bronze ingot He adduced evidence of mining and 
smelting by Romans, and stated their wood-smelted iron to' be 
of unequalled malleability. He suggested that the Romans 
held Bntam for the sake of its mineral wealth ; their extensive 
beds of sconse in the Forest of Dean were still so rich in iron¬ 
stone that they were being re-smelted Mr T. Morgan re ad a 
paper on the “ Earliest Tribes of Yorkshire,” and Mr. Alfred 
Wallis one on the “ Pre-historic Remains on the Derbyshire 

At the meeting of the Somersetshire Archaeological and 
Natural I Iistory Society held at Wells last week Dr. Beddoe 
gave a brief sketch of the ethnological history of the county, 
and showed its bearings upon the physical aspect of the popula¬ 
tion at the present day We learn from the paper that the 
people of the eastern half of the county have, on the whole, 
broader heads, lighter hair, and darker eyes than those of the 
western half In all these respects the eastern men approach 
more to the ordinary Fnghsh, the western to the Irish, standard. 
The mixed Wooded inhabitants of the towns apptar to be lighter 
as to both ey»s and hair than the people of either division. The 
fair and handsome Frisian type is pretty common in the north 
of the county. In the hilly south eastern region about Win- 
canton dark complexions and dark or even black hair attest the 
late and imperfect Saxomsation of the country , the same may 
be said of the Quantocks About Minehead and Dunster, per¬ 
haps from the less fixity of the population induced by seafaring, 
there is more evidence of mixture of blood , and m Exmoor and 
in some villages of Mendip the narrow skull, prominent jaws, 
and bony frame of the Gaelic type and the Turanian oblique eye 
and pyramidal skull crop up 

Dr Bfli, PETncREW, F R S, has been appointed Lecturer 
on Physiology at the School of Medicine, Surgeons’ Hall, Edin- 

The Secietaries of Section C (Geology) of the British Asso¬ 
ciation request the attention of authors to the rule requiring the 
early transmission of papers In order that the work of the 
Organising Committee may be completed in time, all papers and 
reports, accompanied by abstracts, should be forwarded to the 
General Secretaries not later than September 4 

We are indebted to Mr G Gore, F R S , for a copy of a re¬ 
print of an able article of his on the “ National Importance of 
Scientific Research,” which appeared in a recent number of the 
Westnunsttr Rev'tw, Wc are glad to have the opportunity of 
drawing attention to Mr Gore’s paper, as it forcibly expresses 
the view we.have so persistently advocated in our own columns. 
Mr. Gore, after showing that the pursuit of pure Science is rarely 
rewarded in this country, points out that it is the duty of the State 
to provide and pay for pure scientific research, for the following 
reasons •—“ Because the results of such labour,are indispensable 
to national welfare and progress j because the results are of im¬ 
mense value to the nation, and especially to the Government ; 
because nearly the whole pecuniary benefit of it goes to the na¬ 
tion, and scarcely any to 4 the discoverer , because research cannot 
be efficiently provided for by means of voluntary effort; and 
because there appears to be scarcely any other way (except by 
application of University revenues) in which discoverers can be 
satisfactorily paid for their labour ” At present, as the writer 
states, the men paid the highest are not those who discover 
knowledge, but those who use and apply it. The reason for 
this apathy of the public as regards scientific work is, as Mr. 
Gore shows, clearly traceable to a widespread and lamentable 
ignorance of the nature and value of scientific inquiry. To 
diffuse natural knowledge among all classes of society ft there 
fore a great duty at thejpresent time. ' UA ‘ 
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The Philadelphians are hard at work preparing for their Cen¬ 
tennial Exhibition to be held in 1876 tool each for the ten best 
designs for an appropriate building had been offered, and forty plans 
have now been sent in The Centennial Commission having 
in charge the inauguration and conduct of the Great Exhibition, 
have already made most commendable progress. Committees 
from their number, having in charge special departments of the 
vast scheme, are in constant session, and the general outline of 
the work seems to have been fully developed 'I he site for the 
building' used for the occasion has already been selected m Phila¬ 
delphia’s beautiful park, and the formal transfer of the ground 
by the city authorities to the control of the Centennial Commis¬ 
sioners took place, with the imposing ceremonies befitting the 
occasion, on July 4. The decoration of the ground for the pur¬ 
pose, the planting of shade trees, &c, will be taken m hand at 

Among the appropriations made by the State of New York 
for the State Cabinet of Natural History are the following enu¬ 
merations —Hall of Natural History, cleaning, repairs, &c, 
3,000 dols. , for the increase of the zoological collection, 1,000 
dols. , assisting in arranging dupheale fussils and minerals for 
distribution, 1,500 dols , salary of botanist, 1,500 dols , lor the 
use of the Cabinet of Natural History, 10,000 dols , making an 
aggregate of 17,000 dole. The Board of Regents of the Univer¬ 
sity receive 6,500 dols 

The offer of free lodging in the Rudolphmum during the Ex¬ 
hibition at Vienna has been responded to by no fewer than 2,412 
teachers Of these 418 have been selected, viz —207 Austnans, 
99 Germans, 36 Italians, 20 Englishmen, 14 Dutchmen, 13 
Swedes, 12 Danes, 10 Swiss, 7 Russians, 3 Belgians, and 2 
Spaniards. 

The Committee appointed by the Birmingham Natural 
History and Microscopical Society to carry out the pro- j 
posed Marine Excursion have, as nearly as possible, completed 
all the necessary arrangements. A yacht has been hired 
for six days, commencing Sept. 1, for a very moderate 
sum Mr. A. W. Wills has made a large-sized dredge, which 
he has kindly presented to the Society. The small dredges 
belonging to the President and Mr. Wills will also be available 
for the excursion. With the view of rendering the dredging 
operations scientifically interesting and valuable, it is proposed 
to use a Miller-Casella thermometer with copjier case, similar to 
those supplied for the Porcupine and Lightning expedition. 
Dredging operations, and the management ot the yacht, will be 
entirely under the direction of the President and Mr Wills, who 
will determine the hours of sailing and returning, the places to 
be visited, &c. &c In addition to those made m the yaiht, 
excursions to places of interest in the neighbourhood will be 
planned at intervals during the expedition. Very satisfactory 
arrangements have been made as to accommodation The pro¬ 
posed excursion is an experiment which, if successful, may be 
repeated on a larger scale at some future time 

The United States screw steamer Juniata, of 828 tons bur¬ 
den, left New Yoik on the 24th of June, bound to Greenland, 
on her mission of rescue to the crew of the Polaris. She is in 
Charge of Commander Brame, with a picked crew, and has been 
fitted out with every appliance needed for the success of her ob¬ 
ject. She reached fat. Johns, Newfoundland, on June 30, and 
immediately went into the dock for the purpose of bung pro¬ 
perly sheathed wnh iron, and otherwise strengthened and jxtmed 
As soon as this was completed she left for Disco, on July 9, 
where, ot at Upemavik, she will wait until the arrival of her 
consort, the Tigress. The Tigress, it will be remembered, is the 
Newfoundland sealing steamer which rescued a part of the ctew 
of the Pilaris from the ice, and was purchased by the Secretary 


of the Navy as a relief vessel for the remainder of the party, as 
being better fitted for this end than any vessel that could be pro- 
puty prepared in time for departure during the present summer 
She reached New York on June 28, and was Immediately exa¬ 
mined by proper officers of the navy, who decided, at once what 
altuations and repairs to put upon her. The Tigress is 165 ft 
in length, has 28 ft breadth ol beam, and 16 ft depth of hold, 
draws 13 ft. of water, and has a capacity of 463 tons She has 
been placed under Commander Greer, lately of the Naval Aca¬ 
demy, and is accompanied by Captain Tyson, late of llie Polaris, 
as 1 (.e-master The Jigtess left Brooklyn on July 14, and arrived 
at St Johns on July 23, where, like the Juniata, she will take 
in additional supplies, anil then proceed northward. .She is pre¬ 
pared to remain two years in the N orth if necessary, although it 
is hoped that she will return during the present season, convoy¬ 
ing the Polaris. 

The second annual report of the Board of Commissioners of 
the Department ol Public Parks mNew York, is partly devoted 
to the condition of the Menagerie in Central Park, which has 
incicased considerably m size duung the last ) ear A catalogue 
is appended of the animals comamed in the collection, which is 
on exactly the same plan as Mr fadater’s carelully constructed 
List of Animals mjlie Zoological Society’s Gardens in Regent’s 
Park. 

In Part V of Dr. Brown Seqnard’s new “ Arrhives of Scien¬ 
tific and Practical Medicine,” there is an excellent analysis of 
some of the recent researches on the localisation of the cerebral 
(unctions, including an account of the experiments of Nothnagel, 
tHidden, and others We hope next week to be able to give an 
abstract of the paper. 

The death of the Rev Peter John de Smet, of the Society 
of (esus, 1$ announced as having taken place at St louis on 
May 23—an event which is worthy to be noted in a scientific 
point of view Although not himself a special student of natu¬ 
ral science, numerous collections made at his request and under 
his direction, and transmuted to museums at home and abroad, 
have borne witness to his tastes, and it is even slated that he 
has left behind him a manuscript record of his life, in which are 
embraced important notes ol the habits and customs of the 
Indian tnbes of the West, and of the physical condition and 
natural history ol the regions inhabited by them. 

The Fourth Part of the illustrated work by Mr. Hermann 
Stacker, of Reading, Pennsylvania, upon the Lepidoptera has 
just been published, and contains figure* and descriptions of 
quite a large number ol species, illustrated by one plate Among 
other species is included a new butterfly (Satvrus hoffmanm), 
obtained by Dr. Hoffmann at Owen's Lake, in Nevada 

The Journal of the Society of Arts for August 22 contains a 
report on steel as represented at the International Exhibition, 
by Mr. William Baker. 

A letter appears in the Times of Tuesday, from Mr Richard 
Potter, one of the party from Mr. Leigh Smith’s Arctic Expe¬ 
dition, by the Spitzbergen route. It is dated l'renerenberg Bay, 
July 4, and says “The Pol hem came in here last night, and is 
going away again to-day She is going home in about three 
weeks, I believe. We fell in with the Samson two days ago We 
have been up to the Seven Islands, lat 80° 50', but theie is too 
much ice to go farther North at present. Prof. Nordenskiol.l 
and the other men who tried to get North m boats could not 
get farther than 80° 35' Ian, and then, finding the ice too rough 
for sledging, crossed the north-east land, and returned by Hinlo- 
pen Sfritt They must have had « bad tune of it, as there were 



35 $ 


Nature 


[ Aug . 28, 1873 


snowstorm* fifty out of ilxty days. The bay where we are now 
ts where Parry left the Hecla when he went North on sledges. 
It is anything but a ferule place, as the low ground is all one 
great swamp, and there is a lot of snow on the ground still. W e 
are going to stop here to take in water, and to get the provisions 
and coals ont of the Samson’’ 

THE additions to the Zoological Society’s Gardens during the 
last week include a Naked-footed Owl ( Athene noctua ), Euro* 
pean, an Egyptian Vulture (Neophron percnopterus), and two 
Buzzards {Bulco tachtrdus), from Africa, presented by Mr S. G 
Reid and Lieut. Denison , a Golden Eagle (Aqutla chrysatxus), 
European, presented by Mr. A W. Tait , a Paradoxure (Para, 
doxurus typus ) from India, presented by Mr. A F Adey ; a 
Mantchunan Crane (Crus monfignesta) from N China; a Wild 
Pig (Sus scrofa ) from N Africa; three Common Guillemots 
(Urta troth), British, a White*backed Piping Crow ( Gytnnorhma 
leuconota ) from Australia, deposited, and four Gambel's Part¬ 
ridges ( Calhpepla gambthi) hatched m the Gardens. 


SCIENTIFIC SERIALS 

Der Nalurforttker for July 1873, contains, among other inte¬ 
resting matter, an account of observations by Herr Nagel 1, 
among plants in Alpine regions, as to the production of closely- 
related plant forms. He is led to conclude, (in opposition to the 
common view), that association is more favourable to the forma¬ 
tion of species, than isolation There are also botanical papers 
on the assimilation of air-plants under water, and the opening and 
closing of flowers. In physics and chemistry we have M 
Amagat’s recent important experiments on the expansion and 
compressibility of gases, and those of Troost and Hautefeuille on 
isomeric and allotro.nc transformations ; a notice of M. Bichat’s 
investigation of the influence of aggregate state on magnetic 
rotatory power, &c. M. Bichat has ascertained a decrease of 
this power as temperature rises, and entire disappearance of it 
in the state of vapour. Some striking facts with regard to the 
meteorological (Inferences between norihem and southern hemi¬ 
spheres are from a paper by Prof Dove to the Berlin Academy 
In pbys'ology there are notes on the place of decompost'i m of 
albumen in animal bodies, and on the significance of common 
silt in the animal economy Astrono ny and t-chndogy are 
also represented, and there is a good selection of Netncrt Mil- 
theilungen. 

THE'current number of the Ibis commences with an article 
on the “Ornithology of Sardinia,” by Mr A. B Brook, which 
is one of a series on that subject. The part bclore us includes 
the Woodpeckers, their allies, the Swifts, and some Passerine 
birds, among which are McltxoOhilus tardus Rradyptcrus cel/t, 
and the Corvine birds Mr. R Swinhoe describes the habits 
and plumage of the Rosy Ibis of China and Japan (Ibis mppon) 
He also notes points in its visceral anatomy, comparing them 
with the corresponding structures in the Common Heron, in 
order to show that the affinities supoosed by some to exist be¬ 
tween the two birds are but slight. An editonal non verifies 
the conclusion that the Ibis and spoonbill a e intimately related, 
and differ* justly from the au hur’s conjecture that the former 
bird is related to Tantalus, which is a true Sbwk —Mr J. H. 
Gurney gives a tenth additional list of buds fiom Natal, includ¬ 
ing several species from the rich collection of Mr, R. B Sharpe. 
Mi. J. E. Halting contributes a paper on Charadnus pecuartus 
of Tetnmmck, in which it is shown that this bird is the smaller 
of the two allied species inhabiting Africa, but not found in St. 
Helens, Ad that the St Helena species, till now unnamed, 11 
distinct (Aegtaltles sane 1st Helena, ilartmg) Vieilloi’s name, 
Ch. variut, must also take precedence of TemmimVs CH. 
pecuartus An illustration is given of each of the birds 
refcired 10.—Me.*»rs Salvin and El lot, in con inuaiion of their 
notes on the Troehthda, discuss the genera Pygmorms, Glaucu ,and 
TArenetes, separating the first into three groups, from the second 
removing C dohrttt to the genu* Grypus, as already suspected by 
Mr Gould, and adding Glaucu ruekert to the third The tame 
ornithologists help to dear the synonomy of Lophornts muldi by 
naming 2. regime of Gould, L. stnctolophus —Mr. T Ayres 
continues his notes on birds in the republic of Trans-Vtal, and 
Mr. G. N. Lawrence on the Cuckoos of the genus Necmrptw 


defines precisely N. geoffroyi, N. salvini, N rufipenms, and 
N pucheram, showing that the specific validity of the last- 
named has been questioned by Several distinguished omitho- 
logists, though some time ago, Mr. Sclater, on seeing the type- 
specimen, was convinced of its being an excellent species. 
—Mr. Salvin figures the typical specimen of Pultea alba of 
WhiR, showing that it is evidently <?f the genus Netomis, as 

r inted out by Herr von Pelzeln.—The Viscount Walden, 
Z.S., describes, as the last paper, a collection of birds from 
the Andaman Islands, made by Lieut R. W Ramsay j figuring 
Centrcoccyx andamanensis, Kittaancla alhventrts, Sturnta 
andamanensts and J,inth<enas colutnbnMs, alio entering into 
detail with reference to Spiloims tlgtm. 


SOCIETIES AND ACADEMIES 

Rica 

Society of Naturalists, March 5 —Dr Petzholdt concluded 
a senes of five lectures on Turkestan, having desenbed the 
fauna and flora, ethnographical features, dwellings, manners and 
customs, state of agriculture, mining and manufacture, Sec, He 
commends the mode of treating silk worms as superior to that 
in Europe, and thinks the system of irrigsiion more perfect than 
m any other land not having scientific appliances. The Russian 
portion of Tasckkent, it is slated, has now a good chemical 
laboratory 

The Carrespondeniblatt (No 6) contains a note on uncommon 
forms of hair-growth, with reference to two Russian peasants 
exhibited before the Society in December. 

March 19 —Herr Berg gave an account of his excursion to 
Kurland, and the plants and mollusca he met with 

March 26.—Dr Nauck described an electrical experiment. 
A funnel with leather bag at the end is placed in a long 
glass cylinder, and has mercury poured into it The liquid 
streams through the pores against the glass sides, and runs down 
The lower part of the cylinder and the mercury in it are found 
positively electric, while the upper part and the funnel with its 
mercury are negative The limit between positive and negative, 
after some variation, divides the cylinder into two parts, ol which 
the lower is double the upper, 

April 2 —Dr Schell reported on the present arrangement of 
the meteorological star ion 0 f Riga, and on observations of the 
water mark at Riga and at Duna mouth in 1872. 
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THE TESTIMONIAL TO MR. COLE 
A S was to be expected, the subscriptions for the well- 
deserved testimonial to Mr. Cole, to which wc have 
already referred, have so far been thoroughly satisfactory, 
upwards of 2,000/. having already been subscribed 
Among the names of the subscribers will be noticed the 
names of men eminent in nearly every department of hu¬ 
man activity. Thus we see Dr. De La Rue, Mr Brassey, 
Mr Baines, M P , Messrs. Clowes and Son, Elkington and 
Co , Prof Ella, Mr. C. J. Freake, Lord Ronald L Gower, 
Sir Francis Grant, Earl Granville, Messrs. S. C. Hall, 
Hawkshaw, Hawksley, Lord Houghtoh, Messrs. H. A 
Hunt, C.B., Jackson and Graham, John Kelk, Longmans, 
J. E. Millais, Lord C. Paget, Sir A. de Rothschild, Sir 
Titus Salt, Duke of Sutherland, Messrs. G. Trollope and 
Sons, Sir Richard Wallace, Dr. J F. Watson, Marquis of 
Westminster, Sir Joseph Whitworth, &c. &c. We may 
well hope that ere the list be closed many more names 
will be added, and such a sum subscribed as will render 
possible a testimonial worthy of the services performed 
by Mr. Cole to all the best interests of this country. 

The earliest work which can be considered to have a 
connection with Science undertaken by Mr. Cole, was 
the reform of the Patent Laws, which he advocated in 1850, 
afterwards inducing the Society of Arts to take]up the sub¬ 
ject lie wrote three Reports, and the principles which he 
laid down have been generally adopted as the basis of the 
present law. He particularly insisted upon the principle 
of a moderate fee at the first registration of an invention, 
such payment to increase at the option of the inventor in 
after years. He denounced all “ taxes on inventions,* as 
such, and public opinion is now beginning to go with 
him. Successive Governments have received hundreds 
of thousands of pounds from this source, and still with¬ 
hold all proper aid to the encouragement of Science. 
There is a spice of sarcasm in the adage which has been 
worked in Sgraffito on the back wall of the new Science 
Schools, “ Scientia non habet immicum nisi ignorantem * 
In 1852 Mr. Cole reformed, or we may almost say 
established, the system of Art Schools, making it 
possible for every locality to have its Art School if it 
pleased. In 1853 the Department of Art was made 
Department of Science and Art, and Dr Playfair was 
appointed to organise the Science division , but he shortly 
afterwards resigned his post, and became Professor of 
Chemistry at Edinburgh. Mr. Cole then became sole 
Secretary for Science and Art. The late Marquis of 
Salisbury was the Lord President, and doubtless to the 
great interest which this nobleman took in all matters 
appertaining to Science is to be ascribed some of the 
success with which Mr. Lowe was enabled to ventilate 
and carry out his views. Captain Donnelly, R E., was 
invited to enter the Department, and through the instru¬ 
mentality of Lord Salisbury, Mr. Cole, and Captain 
Donnelly the present Government system'of scientific 
instruction throughout the country, one of the things of 
which England has the greatest reason to be proud, was 
evolved; and through the admirable harmony existing 
between Major Donnelly and Mr. Cole the work has been 
No. aoi— Vol. VIII. 


brought to its present flourishing condition. In 1856 
there were 16 Science schools, in 1872 there were 1,238. 
This is one part of the work which Mr. Cole has done fo 
English Science, and we blush to think that it has not 
been appreciated by men of Science as it ought to be 
and as it will be appreciated 

The Report which has just been issued by the Science 
and Art Department as to the attendance in the various 
classes connected with it, and the number of visttors to 
the various museums during 1872, will give some idea of 
the magnitude of the work accomplished by Mr. Cole. 

The number of persons who have during the year 1872 
attended the Schools and classes of Science and Art in 
connection'with the Science and Art Department is as 
follows viz. 36,783 attending Science Schools and 
Classes in 1872,35 against 38,015 m 1871, and 244,134 
receiving instruction m Art, showing an increase on the 
previous year of 31,633, or nearly 15 percent. At the 
Royal School of Mines there were 20 regular and 148 
occasional, students ; at the Royal College of Chemistry, 
212 students'; at the Metallurgical Laboratory, 30; at 
the Royal [School of Naval Architecture there were 35. 
At the Royal College of Science for Ireland there were 
20 associate or regular students, and 19 occasional 
students The lectures delivered in the lecture theatre of 
the South Kensington Museum were attended by 11,958 
persons, or 2,927 more than in r 87 r The evening lectures 
to working men at the Royal School of Mines were 
attended by 2,400 persons; and 186 Science teachers 
attended the special course of lectures provided for their 
instruction in the new Science Schools at South Ken¬ 
sington. The various courses of lectures delivered in 
connection with the Department in Dublin were attended 
b y 2»577 persons; and at the evening popular lectures, 
which,were given in the Edinburgh Museum of Science 
and Art during the Session of 1871-2, there was an 
attendance of 1,416. The total number of persons, there¬ 
fore, who received direct instruction as students, or by 
means of lectures, in connection with the Science and 
Art Department in 1872, is nearly 299,000, showing an 
increase as compared with the number in the previous 
year of 28,000 or 10 per cent. The museums and collec¬ 
tions under the Superintendence of the Department in 
London, Dublin, and Edinburgh,'were last year visited by 
upwards of 2,922,000 persons, showing the very consider¬ 
able increase of 1,141,000, or about 63 per cent, on the 
number in 1871. The .returns received of the number of 
visitors at the Local Art and Industrial Exhibitions, to 
which objects were contributed frSm the South Ken¬ 
sington Museum, show an attendance of upwards of 
574,000. The total number of separate attendances 
during the] year 1872, as shown by the returns of the 
different Institutions and Exhibitions, in connection with 
the Department, has been upwards of 3,795,000. This total, 
compared with that of the previous year, presents an 
increase of 1,117,000, or 53 per cent, not including the 
number of visitors at local exhibitions, which was excep¬ 
tionally augmented last year by the attendance of 420,000 
at the Dublin Exhibition of Art and Industry, and is 
necessarily liable to much fluctuation from year to 
year. 

We regret extremely to see that part of the great 
work done by Mr. Cole, in establishing the South Ken- 
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singtoa Museum, runs some risk of being undone by the 
unintelligent intermeddling of Government. It would 
appear from statements recently made m the House of 
Commons that arrangements were being made for trans¬ 
ferring the management of the South Kensington, Bethnal 
Green, and similar institutions to the trustees of the 
British Museum. It is difficult for an outsider to see 
what Government means by contemplating such a step ; 
we believe no better means could be taken to cripple the 
efficiency of such institutions than by giving them over to 
the irresponsible management of the unpaid trustees of the 
British Museum, who have at present much work on 
their hands, which is the subject of constant Parliamen¬ 
tary inquiry. We cannot conceive that Mr. Cole would 
approve of any such step, a step which, we repeat, would 
be sure to mar the great work which, with untiring la¬ 
bour, all-conquei mg zeal, and advanced intelligence, he 
has accomplished Report indeed has reached us that a 
National Committee is being formed to urge upon Mr 
Gladstone’s re-constituted Government the necessity of 
putting the British Museum, the National Gallery, and 
Institutions supported by Parliamentary funds, and now 
Trustee muddled, under the direct control of a respon¬ 
sible Minister. 

Sir Joseph Whitworth consulted Mr Cole upon the 
establishment of Scholarships for Mechanical Science, to 
take place after his death. Mr, Cole recommended him 
to establish them during his life, so that he might have 
the enjoyment of watching the progress of them Sir 
Joseph followed this recommendation, and presented the 
country with 3,000/. a year for these Scholarships 

Mr. Cole is now devoting special attention to the appli¬ 
cation of Science to Pioductive Industryin the yearly Inter¬ 
national Fxhibitions, and we trust that he may long be 
spared to reap the honour which is his due and to help 
on the work of which he has laid the foundation. 

The erection m Exhibition Road of the handsome Science 
Schools, one of the few buildings devoted to Science of 
which the country may be justly proud, which Mr Cole 
has at length successfully achieved, is due solely to the 
persistency of his efforts, rendered more and more perti¬ 
nacious by the obstinacy and penuriousness of the 
Treasury, which in the most niggardly spirit is still starv¬ 
ing the work and preventing its proper development, 
simply bec-.use, we piesume, it is a scientific work ; and 
it was the intention of the recent Chancellor, Mr. Lowe, 
that in this particular England should be distanced by 
the smallest Continental or American state It is fair to 
add that Mr. Cole was supported in this particular direc¬ 
tion by the Duke of Buckingham, the Duke of Marl¬ 
borough, and the Marquis of Ripon, who have succes¬ 
sively been Lord Presidents since 1866. 


ADVANCED TEXT-BOOK OF PHYSICAL 
GEOGRAPHY 

Advanced Text-Book of Physical Geography. By David 
Page, LL D., F.G.S, Professor of Geology in the Col¬ 
lege of Physical Science, Newcastle. Second and En¬ 
larged Ed. (Edinburgh and London . Blackwood, 1873) 
HYSICAL Geography is one of those branches of 
knowledge which, without being a science in itself, 
makes use of many of the Sciences to explain and illus¬ 


trate the facts and phenomena with which it deals. So 
far as it is confined to the mere knowledge of facts and 
description of natural phenomena, no special acquaintance 
with any science is required ; but when it comes to deal 
flrith the causes of phenomena and the deductions from 
geographical facts, it is essential that the teacher should 
himself possess a good general knowledge of several 
branches of modem Science In particular it is neces¬ 
sary that he should clearly grasp the main principles of 
Physics, that he should have a good acquaintance with 
the distribution of animals and plants, and so much 
familiarity with arithmetic and mathematics as to be 
able to avoid making statements which are palpably 
incorrect 

After a careful examination of the present volume, we 
are forced to conclude that the author is, on all the above- 
mentioned points, unfitted to teach this paiticular subject. 
It is with much 1 egret that wc say this, having expected 
something very different, not only from the popularity of 
Prof. Page as an author and a teacher, but also from the 
criticism of one of our first literary periodicals (used as 
an advertisement), that the work is “ a thoroughly good 
text-book of Physical Geography” In order to justify 
this difference of opinion from so high an authority, it 
will be necessary to point out what are the most promi¬ 
nent errois and defects in the volume. Some of these 
defects may, it is true, be mere oversights , but most per¬ 
sons will be of opinion that, in the second edition of an 
educational work, the plea of “ oversight ” can hardly be 
allowed. 

In the second chapter — on the figure, motion, and 
dimensions of the earth—we find a scries of curious mis¬ 
conceptions, blunders, or obscurities At page 19 we 
have the globe “revolving and rotating in obedience to 
the laws of gravitation and attraction," and in the next 
page these words aie again used as implying distinct 
“forces" On page 21 occurs the following —“ But day 
and mgbt arc of unequal and varying length according to 
the seasons; and these seasonal successions are caused 
by the facts—first, that the orbit or path of the earth’s 
revolution round the sun is not a perfect cncle, but an 
ellipse ; and second, that in performing this revolution 
her axis is not perpendicular, but inclined at an angle of 
66° 2ft' to the plane of her orbit ” This is simply absurd. 
The ellipticity of the earth’s orbit has nothing whatever 
to do with the fact of theie being seasons, which would 
occur exactly the same were the orbit a perfect circle. 
The actual effect of the elliptic orbit in slightly modifying 
the length and severity of winter in the two hemispheres, 
and which is of some importance as being an element in 
explanation of tbe cause of the glacial epoch, is never so 
much as alluded to. In a recent public examination some 
of the competitors gave (his very account of the seasons, 
and received few or no marks in consequence. They had 
probably got up the subject from Dr. Page’s volume. 
Three pages further we have a table of certain dimensions 
of the planets. Tim has no particular bearing on physi¬ 
cal geography, but as it is given it should have been 
correct. It is, however, full of gross blunders, which can 
be detected by observation alone. We have in three 
columns—the diameter in miles, the cubic contents in 
miles, and the volume, earth being taken as 1 Now the 
“solid contents" and the “volume” being the same 
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dimension expressed in different ways, must be propor¬ 
tionate in any two planets ; yet we hare Mercury, volume 
o'o6, solid contents io'igs ; Venus, volume 096, solid 
contents 223 521, so that while the volume of Venus is 16 
times that of Mercury, its solid content is 22 times 1 
Again • Earth, volume roo, solid content 260775 » Mars, 
volume o 14, solid content 48723, the earth being over 7 
times the volume of Mars, but only 5$ times its solid con 
tent. Almost any other two planets come out equally 
wrong Again, from the diameters given the solid con 
tents can be easily calculated, but here again is frequent 
error ; and to add to the confusion, in at least two ca ,es 
the diameters are seriously wrong (4,980 miles instead of 
4,100 for Mars, for instance), so that it is very difficult to 
understand where so many mistakes could have come 
from. On the next page we have a contradiction as to 
the earth’s internal structuie. It is first stated positively 
that “ the intenor of the earth cannot be composed of the 
same materials that constitute its outer portion,” and 
lower down, that “ either the interior of the earth is com 
posed of materials differing altogether from those known 
at the surface, 01 the compression must be counteracted," 
&c. At page 27 we have the atmosphere described as 
“mainly composed of two gases,nitrogen and oxygen - 
79 parts of the former to 21 of the latter—with a small 
percentage of carbonic acid and other extraneous impuri¬ 
ties.” Considering the importance of the carbonic acid 
gas in the atmosphere, it is hardly instructive to class u 
as an “ extraneous impurity.” 

Passing over the mere description of the earth’s surface, 
parts ofwhichare very well done, we find other objectionable 
matter as soon as we have to deal with the explanation of 
phenomena. A mountain range is said at p. 75 to b" 
“not a simple upheaval, the result of one paroxysmal 
outburst, but the work of innumerable volcanoes and 
earthquakes operating through ages and subsequently 
escarped and chiselled by rains, frosts," &c Here gra¬ 
dual elevation without volcanoes or earthquakes, and 
possibly from altogether different causes, is ignored On 
the next page, speaking of circumdenudation, we have — 
“A mountain may thus consist of stratified rocks and be 
wholly unconnected with any forces of upheaval or ejec¬ 
tion from below ” Here ignoring that the strata must 1>e 
upheaved before they can be circumdenuded These an 
perhaps slight matters, but we thmk an mtioductory work 
should not adduce the almost exploded theory of Ehe de 
Beaumont on the parallelism of mountain chains of the 
same age, “ even when m opposite hemispheres," as if it 
were generally admitted, or Prof. Hopkins’ explanation of 
central mountains with diverging spurs as the result of 
an upheaving force acting on a point, without stating that 
a very different explanation of the facts is adopted by 
most modern geologists 

When we come to the subject of the ocean, involving 
many nice problems in physics, our author is again alto¬ 
gether at fault. It seems hardly credible that he should 
not know the'difference between salt and fresh water as 
regards the point of maximum density, on which much of 
the theory of oceanic circulation and temperature de¬ 
pends ; yet such seems to be the case. At p. 123 we are 
told that “ at 40° Fahr. water is at its minimum volume 
and maximum density,” and again in the same page— 
“ Its maximum density or minimum volume at 39$, its 


expansion as ice to one-ninth of its bulk at 32° for fresh 
water and at 28J or less for salt water.” Again, at p. 131 
we have—“As already mentioned, water acquires its 
minimum volume or greatest density at a temperature of 
40", and becomes lighter as it rises above or falls below 
this temperature Owing to this property a perpetual 
interchange or circulation is kept up among the waters of 
ihe ocean,” proving that sea-water also is supposed by the 
writer to have this property, instead of increasing m 
density down to about 27]", as it actually does. Yet tbc 
iutbor quotes Maury, who published this correction of 
the old notion in 1861, and the papers of Dr Carpenter, 
who repeatedly refers to this fact as a most important 
one. Again, at p 136 we have the obsolete theory of Sir 
I imes Ross as to deep-sea temperatures given in full 
\ ith a remark that it h is ret ently “ been materially mter- 
l.rid with” by the experiment of Drs Carpenter and 
Wyville Thomson ; but without, apparently, any acquaint- 
ntc with the whole of the facts established by those gentle¬ 
men, as shown by again refcinng to the temperature of 
the bottom of the ocean as being 39” f il» , “ that of its 
maximum density.” 

It is perhaps a small matter tint, in describing the 
Nile valley, Capt Speke’s account is quoted at length (p. 
181), and the Victoria Nyanra given as the source, the 
Albert Nyanza not being once mentioned, or any 
illusion whatever made to the fact that Sir Samuil Baker 
claims it to be the true source of the Nile; but it is of 
great importance that the student should be impressed 
«ith clear and accurate ideas as to the cause of winds 
Yet we find here the old school-book notion of a vaccam 
tnd an inrush to fill it up “ As air is expanded by heat 
ind contracted by cold the warmer and lighter volumes 
will ascend, and the colder and denxet rush in from all 
sides to supply the vacancy ” (p 205) “ l'he air of the 

torrid zone becomes raiefied and ascends, while the colder 
ind denser air sets in from either side to supply the defi- 

< icncy” (p 213) And the same words are repeated at p. 
243 But every physicist knows that there is no “va¬ 
cancy” and no "deficiency” m the case, but merely a 
disturbance of equilibrium, and unless this is clearly 
(omprehended the causes and effects of atmospheric 

< urrents can never be undci stood On the subject of 
light and heat the ideas of the author appeal to be still 
more confused At p. 205 he says—“ As the atmospheie 
is the medium through which the sun’s heat is conveyed 
to and disseminated over the earth, so also it is the me¬ 
dium of his light-giving rays ” This sentence will cer¬ 
tainly convey to the learner the false notion that the at¬ 
mosphere is m some way essential to the “conveyance’ 
of light and heat from the sun to the earth , and this is 
further dilated upon m the following vague and unintel¬ 
ligible, if not erroneous sentence —“Heat and light are 
alike indispensable to plants and animals, and, from the 
peculiar constitution of the atmosphere, as regards its 
varying density, moisture, &c , both arc reflected and 
diffused so as to become most available to vegetable and 
animal life.” The learner must be i cry acute who can 
obtain any definite infoimation from such oracular teach¬ 
ing as this. Again (at p 207) we have a total misconcep¬ 
tion as to the cause of the decrease of temperature at in¬ 
creasing elevations—“The heat that falls on the land 
being partly absorbed and partly radiated into the attno- 
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sphere, the lowest aerial strata or those nearest the influ¬ 
ence of this radiation will be warmer than those at higher 
elevations.” But it is a thoroughly well-established fact 
that the atmosphere is scarcely at all warmed by radiant 
heat, except when charged with vapour, but almost wholly 
by contact with the heated earth, and that the diminution 
of temperature upwards is due to the cooling by expansion 
of the air which rises from below, and to its greater 
diathermacy, owing to the comparatively small amount of 
vapour at great elevations. In the whole of this part of the 
book there is no allusion to the effect of atmospheric 
vapour in checking radiation, so that the learner is left 
without a clue to the comprehension of some of the most 
important and interesting facts in climatology. 

The latter division of the volume treats of the distri¬ 
bution of life, but it deals chiefly in vague generalities, 
and shows little acquaintance with the large amount of 
research which has of late years been bestowed on this 
subject. The distribution of plant* is illustrated by 
means of the eight zones, from equatorial to polar ; and 
there is no hint to the student that this is not a natural 
system or that there are any other causes than climate, 
soil, and altitude that determine the flora of a region. 
Here, too, we are not free from absurd errors, such as 
rhododendron and azalea being given as characteristic of 
the “ American Arctic zone,” while “ box, saxifrage, and 
gum”(!) are said to grow up to 4,200ft. on the Pyrenees, 
and “ rice and wheat ” in “ those provinces subject to the 
influence of tropical seasons '" (p 257) Animal life is 
treated in an equally loose and obsolete fashion. We 
find such terms as “ homoiozoic zones ” and “ latitudinal 
distribution ” repeated ad nauseam, but in illustration of 
these the student is told that the opossum is peculiar to 
the north temperate zone, and the kangaroo to the 
southern, apparently'in complete ignorance that opossums 
abound all through tropical South America, while 
kangaroos inhabit tropical Australia and equatorial New 
Guinea, as well as the more temperate regions. “The 
eagle and falcon” are also given as peculiar to the tempe¬ 
rate zone, while “ the wolf” is said to be peculiarly arctic 
(p. 261). We are next informed that-“it has been 
attempted to arrange the earth’s surface into certain 
zoological kingdoms and provinces, but it must be con¬ 
fessed with much less precision and certainty than m the 
case of the vegetable world ”—which is exactly the reverse 
of the fact,—and then we have the now obsolete arrange¬ 
ment of Edward Forbes put forth, without a word about 
the labours of Sclater, Gunther, Murray, Blyth, Blandford, 
Huxley, and others, who have established what all agree 
are natural zoological divisions of the earth (which has 
not yet been done in botany), although they may still 
differ as to the comparative rank of those divisions. We 
are not therefore much surprised when (at p. 263) we are 
told that in the Moluccas and Timor there is a great 
abundance of carnivora and other orders of animals (!)* 
or that we have (at p. 269) the entirely novel assertion 
that “on the introduction of some new exotic, animals 
hitherto unknown in that locality usually make their 
appearance." Having perhaps read or heard of Mr. 
Darwin’s celebrated case of the heartsease, bees, mice, 
and cats (“ Origin of Species," 6th ed., p. 57), Dr. Page 
holds forth as follows;—“ Certain birds, for example, feed 
on certain insects, and these insects again find their 
chosen food in certain plants; remove the plants and 


you destroy the insects, and by the destruction of the 
insects you compel the birds to remove and find othe 
habitats, or if these supplies cannot be found the birds 
are extirpated.” Mr. Darwin gives a possible and very 
probable case founded on careful observation, but here we 
have a very improbable, if not impossible case, founded 
on imagination , because no birds feed on “ certain 
that is definite species of—insects only, and com¬ 
paratively few insects again are restricted to certain 
definite species of plants, so that there is no reason to 
believe that any insectivorous bird could ever be extir¬ 
pated, or even rendered scarce, by the destruction of a 
single species of plant with the insects that feed upon it. 

Next we come to the subject of mankind with the 
inevitable five races of Blumenbach, no notice whatever 
being taken of more modern classifications. Thus, the 
hill-tnbes of India are left with the Caucasians, and the 
New Zealanders, Papuans, Australians, and Malays, are 
all jumbled together as forming one race. In the con¬ 
cluding chapter, which is a kind of summary of the whole 
work, we find it stated that the new world is charac¬ 
terised by more “uniformity of vegetable and animal 
life ” than Europe, the exact contrary being the case; 
that “ the vegetation of Africa is much less varied than 
that of Europe or Asia,” which is equally untrue as regards 
Europe; the Cape of Good Hope alone equalling it in 
the number of families and genera of plants, while the 
difference between its northern and southern extremities 
is far greatei than any corresponding difference in 
Europe j and, that the Polynesians are “ utterly uncivi- 
Used.” Having now gone through the book, we find 
that several classes of earth-knowledge have been totally 
omitted. The great subjects of terrestrial magnetism and 
atmospheric electricity are altogether ignored, while such 
phenomena as the rainbow, the blue sky, and meteoric 
stones, are never once mentioned. 

The great and radical defects which have now been 
pointed out are not however the only ones, although they 
are by far the most important. The work is carelessly 
written, and the author seems not to have thought it 
worth while, even in a second edition, to correct errors, 
erase repetitions, or make sentences intelligible. A 
passage is repeated word for word about the middle and 
near the bottom of p. 27. “ Contour” and “ vertical relief” 
are defined in almost the same words three times over at 
pp. 62, 66 and 72. The two first lines on p. 21 are un¬ 
intelligible, owing to some omitted words ; and the second 
line of p. 28 is palpably ungrammatical. These, how¬ 
ever, are small matters, and would not have been noticed 
had the author carried out with any approach to complete¬ 
ness and accuracy his somewhat lofty pretensions. He 
tells us that it is his object to “ present an outline of the 
science in its higher bearings,” to rise above mere ex¬ 
ternal appearances, and seek to explain the causes that 
produce them, and that “ he has endeavoured to embrace 
all that is important in recent discovery and hypothesis.” 
The numerous quotations and references now given will 
enable the reader to judge how far the opinion expressed 
at the commencement of this article is well founded, and, 
if they agree with that opinion, they will feel some indig- 
nation'that periodicals of high standing should (through 
ignorance or something worse), mislead the public so far 
as to tell them that this is “ a thoroughly good text-hook 
of Physical Geography.” (!) This is the more to be 
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regretted, as there are two well-known works to which 
the epithet is fairly applicable, and which are at least 
free from such erroneous facts and false or exploded 
theories as have been pointed out in Dr. Page’s volume. 

Alfred R. Wallace 


OUR BOOK SHELF 

Half-houts in the Green Lanes, a Book for a Country 
Stroll. By J. E. Taylor. (Hardwickc ) 

There are two ways at least in which the first principles 
of Natural Science may be taught to the youthful mind, 
as well as to “intelligent people who have not had time to 
enter into the technicalities of scientific questions.” One 
winch, if we may judge from the number of elementary 
works on Physics in which it is adopted, has many argu¬ 
ments in its favour, consists in the careful and logical 
working out m detail of a few of the most important prin¬ 
ciples of the Science, together with the different steps by 
which they were arrived at; the knowledge of minutiae 
being left for future observation and study, on the foun¬ 
dation supplied . and the other is little more than a 
compilation of disconnected facts, of unequal importance, 
arranged with an endeavour to make them impressive 
from their almost endless number, and strung together 
with teleological argument. The tenants of the “ tarns 
and green lanes being the objects treated of, there is an 
expanded field for the 300 or so short pages, in which the 
fishes, molluscs, and reptiles of the former, as well as the 
birds, insects, and plants of the latter, are rapidly passed 
in review. Several excellent figures illustrate the work, 
Mr. Wood and Mr. Keulemans contributing to the orni¬ 
thological section , however, we are surprised to see so 
many on subjects of comparatively little importance, as 
the 14 on the slight variations in the shape and marking 
of cycloid scales, and the 32 on the different species of 
snails. Turning to the letterpress, many of the descrip¬ 
tions will be found to be accurate and clear, and a few 
sufficiently long to enable the uninitiated to form a fair 
idea of the subject. Many however are so short and in¬ 
complete that but little can be made of them without 
extraneous assistance, and in some the carelessness m 
the choice of words adds to the difficulty, as where the 
Vapourer Moth {Orgyta anttqua) is said to derive its 
name “ from the habit of the winged males rising and 
falling simultaneously in their flight ” A fact is some¬ 
times stretched to make a simile, as when we are inaccu¬ 
rately told that “ the generic name of the Kingfisher 
{Halcyon) is derived from the ancient belief that when 
it was hatching its eggs, the water was always calm and 
still.” The genus Turdu t is more than once called Tardus, 
and several other mistakes show that the author’s know¬ 
ledge of the subject is not of the deepest, as when the 
hind wing of the Clifdcn Nonpareil (Caloiala fraxim) is 
said to be black and red, and the wide geographical dis¬ 
tribution of the Kingfisher is given as a reason for sup¬ 
posing that it has a comparatively high geological antiquity 
Notwithstanding its faults, however, there are many points 
in this small work which will make it of more than ordi¬ 
nary interest to the general reader. 

The Royal Readers. Nos. 1 to 6. (Nelson and Sons 
London and Edinburgh.) 

The excellence of these reading books and their adap 
tation to the broader culture of the present day demand 
from us some notice. The editor of the series, who has 
done his work with unusual ability, tells us in thfe preface 
that his aim has been to cultivate the love of reading, bo 
far as we are able to judge, this aim he has successfully 
earned out by presenting interesting subjects in an at¬ 
tractive way. Opening any one of these Readers, we are 
•truck with the air of freshness and interest it possesses. 


An intelligent child, instead of closing the book with 
relief, is far more likely to leave it with regret And added 
to the happy way in which the lessons have been prepared, 
the pages abound with capital woodcuts, some of which 
are of real beauty. There are none of the stereotyped 
cuts of stale children in old-fashioned dresses and hair in 
pig-tails, primly grouped at play, and supposed to illus¬ 
trate the story of the goody-goody girl, or the naughty- 
naughty boy. Our children are mercifully spared from 
these haunting ghosts of our childhood and have their 
Royal Readers instead. But these books have a wider 
scope than mere reading lessons. In the fifth and sixth 
books we find a large amount of sound scientific know, 
ledge conveyed in a course of lessons carefully prepared 
by the editor. Then there are articles on physical geo¬ 
graphy, the bed of the sea, the various ocean routes, and 
lessons on useful inventions, besides some other novel 
features which we have not room to detail The employ¬ 
ment of these reading books will certainly tend to create 
a love for healthy reading, and at the same time they 
seem likely to be of the highest service in training and 
furnishing the minds of children. 


LETTERS TO THE EDITOR 
[7 he Editor Joes not hold htmstlj responsible for opinions expressed 
by his correspondents. No notice is taken op anonymous 
communications. ] 

Atoms and Ether 

t AM not enough of a metaphysician to say whether a sub¬ 
stance which can be compressed and expanded necessarily con¬ 
tains void spaces 

If so, the idea of air, furnished to a beginner by instruction w 
11 Boyle’s Law,” is self-contradictory ; and any molecular theory 
afterwards developed In order to account for “ Boyle's Law,” 
may claim not only ingenuity but necessity in order to abate a 
crying grievance to all right-minded persons. 

1 do not myself believe in I’rof. Chalhs’s tether, hut at the 
same time I do not believe in the power of the human mind 
to pronounce that a continuous medium capable of being com¬ 
pressed is an impossibility 

But, on the other hand, I am sure that a medium consisting 
of molecnles is essentially viscous, that is, any motions on a 
large scale which exist in it are always being converted 
into molecular agitation, otherwise called heat, so that every 
molecular medium is the scat of the dissipation of energy, 
and is getting hotter at the expense of the motions which it 
transmits. Hence no perfect fluid can be molecular So far a* 
I can see, Prof Challis intends his -ether to be a perfect fluid, 
and therefore continuous (see p. 16 of his Essay), though he 
does not himself pronounce upon its intimate constitution 

Hansemann* makes his aether molecular, and in fact a gas 
with the molecules immensely diminished in size 

With regard to Mr. Mott’s non bar, when he pulls one end he 
diminishes, ui some unknown way, the pressure between the 
particles of the iron, and allows the pressure of the asther on the 
other end to produce its effect 

N B. This is only the language of a theory, and that theory 
not mine ; nevertheless, I think it is'consistent with itself 

Glenlair, Aug. 13 J. C. M 

Reflected Rainbows 

I READ With great interest, m Prof Tyndall s American lec¬ 
tures, a statement about the rainbow which appeared to me so 
extraordinary, that I determined to test it on the first oppor¬ 
tunity. 

The statement (I have not the look with me here, and giv* 
merely my recollection of the substance) is that, owing to the 
want of the neces-ary condition of parallelism the rays scattered 
from ram-drops cannot be so reflected as to show a rainbow by 
reflection from the surface of a lake. 

Of course we *11 know that the same rainbow cannot be seen 
from two places at the same time, and therefore no one would 

* Die Atome und due Beweguagen, von Gustav Hanseuuum. K. H 
Mayer. Cob, «Syt.) 



NA TURK 


[Sept. 4, iln 


36a 


expect to see the same rainbow directly and l>y reflection It is 1 
also reasonable to suppose that, as a rainbow is often seen from 
one place and not from another, a rainbow may often be seen j 
directly and not reflected, or ro< rvirrf The reference to the 
necessary condition of parillelixm shows that it is something 
more than these obvious deductions from the laws of reflection 
to which Prof Tyndall wishes to draw attention in the passage 
mentioned. Until I tried the experiment described below, I 
imagined him to mean that there was something about the direc¬ 
tion or arrangement of the rays of light producing a rainbow, 
Which prevented their forming a rainbow or anything like one, 
after reflection from the surface of stdl water It is not always 
easy to arrange so as to have a rainbow and a still lake to ex¬ 
periment upon. I mail iged, however, to get satisfactory sub¬ 
stitutes in the spray how at the falls of the Rhine near this, and 
a small pool of water I was greatly disappointed on looking 
into my pool, to set reflected not only the scenery of the falls, 
but also a very fine spray bow 

What then can Prof Tyndall mean ? How is this peculiarity 
of rainbows to he observed ? I have tried it in the only way of 
which I could think, but am now inclined to belic've that I must . 
have mistaken Prof. Tyndall’s meaning 

Schaffhausen, Aug 23 l X Y. 

The Origin of Nerve Force 

One at least of the “obvious difficulties” which your corre¬ 
spondent, Mr Henry K Proctor, finels m my hypothesis as to 
the origin of Nerve Force, would scarcely have existed if he had 
directed his attention to a sentence m my article (Naiure, 
July 31), which runs thus . “ In what are termed hot-blooded 
animals, that is, in mammals and birds, the difference of tempe¬ 
rature between the surface and the ulterior is considerable under 
all natural circumstances, and in them there is a regulating action 
of the skin by which they maintain a uniform internal tempera¬ 
ture, always hotter than the swjait, whatever that of the external 
medium may be ” The correctness of this piopoMtion as regards 
the human bemg’is now a physiological fact, as many observers 
from different starting points have arrived atthc same conclusion; 
among others, my proof of it Ins appeared in the “Journal of 
Anatomy aud Physiology” (vol vi November 1871) When the 
temperatuie of the atmosphere is above 70" K the amount of 
perspiration is always proportionate to the temperature, and is 
sufficient to maintain the depths of the body at 98° or so Below 
70° the same condition results from the influence ol col 1 on the 
cutaneous vessels, they coni ratting in proportion to the degree 
of cold, and so modifying the radiating and conducting power of 
the body surface There is never therefore any reversal of the 
current, or a temperature at which it is ml 

Your correspondent’s third paragraph contains an assumption, 
as great and not so reasonable as my own Why should we 
have to assume that the body has to be kept at a constant tem¬ 
perature of 98° or so ? 1 here is no a ft tori reason m its favour 
It may be satd that the chemical changes which occur, being de¬ 
pendent on the properties of albumen, fibrin, eke,, could not 
be continued under other circumstances 1 hat, however, is 
only a shifting of the ground of argument, for it is much more 
reasonable to suppose that the properties of the animal tissues 
are the result and not the cause of ihe Conditions under which 
they have been brought into existence. 

I may mention that the physiological phenomena attending 
the immersion of the body 111 air and water of different tempe¬ 
ratures are of quite a different character , they are scarcely com¬ 
parable, and can be shown not to depend to any extent on the 
different conducting powers of the media, or their different spe¬ 
cific heats. Immersion of the nude body m air of 30° is not 
rapidly fatal, even if the temperature is not kept up by violent 
exercise, and I cannot understand “ immersion in water at 
30”." 

If the comparative coldness of the biam were the effect of 
absorption of heat in the building up of its elaborate texture, 
we should expect to fine] a similar condition in the muscles, 
which are also of very complicate construction Such, however, 
is not the case, and therefore another explanation has to be 
found, which my hypothesis supplies 

Aug 26 AH Gakkod 


The Flight of Birds 

I have just read with great interest, in Nature of Aug 31, 
Capt. J. Herschel’s account (elicited by Mr, Guthrie’s letter, 


yol via p 86) of his ocular and telescopic observations or 
Indian kites at rest in mid-air, and I am tempted to offer an 
explanation which t>. curs ro me of the way in which that 
aerial balance may be maintained 

If there was no quiver of the wings perceptible “at an appa¬ 
rent distance of ten or twelve feet,”—if the very tips of the 
wings “looked as steady as those of a stuffed specimen,”—then 
certainly the theory of self-support by muscular action must be 
abandoned, and the problem is reduced to one in which we have 
only to consider the weight and shape of the bird with outspread 
wings and the velocity and direction of the wind 

If the direction of the wind is slanting upwards with mode¬ 
rate velocity, it is conceivable that a bird, facing the wind, with 
outspread wings m a plane inclined between the horizontal 
and the direction of the wind, might remain at rest, from the 
following considerations — 

If the air were at rest, the bird, with the plane of its wings 
inclined a little downwards and forwards, would not fall ver¬ 
tically, but would slide obliquely forwards down the air, like a 
returning boomerang, or an inclined sheet of paper let fall, 
and would reach the earth at some point far from the vertical. 
But suppose, instead of the air being at rest, there were a slant 
upward current of air meeting and balancing the slant fall of the 
bird * then the bird would remain motionless in mid-air 

Capt Heiscliel rejects (perhaps too hastily) the notion of 
“slants of wind,” and asks “what becomes of the horizontal 
force” of the wind Surely its effect would be to balance 
the horizontally resolved portion of the bird’s slant fall, just as 
the vertically resolved portion of the slant current of wind would 
balance the vertically resolved portion of the slant fall. 

Different degrees of inclination and force of the wind might 
be met (within limits) by different degrees of slope and spread 
of the wings 

I must confess this is only theory We want more obser¬ 
vations, as keen and careful as Capt Ilerschel’s, to ascertain 
the force and direction of the wind attending this arrest of 
motion m tnid-au Slant currents are common enough on a 
small scale among house-walls^ and on a larger scale we may 
see how the wind pounces down on a land-locked water, or 
presses up a mountain side In a steady wind, the shapes of 
hill and valley must cause certain regular currents variously 
inclined to the horizontal, and some of these, I suppose, the 
eagles find and use. On the lee side of a lull (as in the case 
given by Captain Ilcrsehel) there would be a current rising 
Irom the eddy to join the mam course of the wind 1 he con¬ 
ditions described by Mr Guthrie were just such as would throw 
the wind into upwaid slanting currents. 

We should want a well-balanced weather cock with a double 
vane (one plate 111 a honzontat, the other in a vertical plane), to 
tell the virtual as well as the horizontal deviation of the wind. 
Dacre Park, Lee, b L , Aug 24 HUBERT AlRY 


Mallet-Palmien’s “Vesuvius” 

Mv absence m Spam during the months of March and April 
prevented my having seen Nature for the 20th March, and left 
me until a few days since 111 blissful ignorance that it contained a 
lengthy critique by Mr Mallet on my review (Nature, Feb 6) 
of his translation of “ Palmieri’s “ Inccndio Vesuviano ” This 
accounts for my silence, as, had it not been the case, a reply 
from me would certainly have appeared at the time 

For, being “ the reviewer reviewed,” I suppose I am indebted 
to my habit of not talcing advantage of a reviewer’s privilege, 
but of signing my name In full, since I do not find that Mr. 
Mallet vouchsafed a reply to any other review of his book, not 
even to that contained in the Geological Magasme for March, 
which, as the organ of British Geological opinion, might be ex¬ 
pected to have the preference over mine, even if its reviewer had 
not incurred special claims on Mr Mallet’s attention, by having 
handled his production in a vastly less tender manner than I had 
done. 

In comparing the two translations of Palmien’s little pamphlet, 
I give preference to that m German by the eminent mineral 
chemist Rammelsbcrg, if for no other reasons, for its cheapness, 
and because the translator puts forth the work of the Italian 
professor entirely on its own merits as one which did not require 
to l>e heralded by any elaborate preface to make it take with the 
public, and also because it seems somewhat unfair to see the 
worthy Professor’s excellent observations made a vehicle for in¬ 
troducing the public to what, although entitled “an introdw 
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tory sketch of the present state of our knowledge of terrestrial 
vulcanlcity,” See., is far from being such, and in greater part but 
a one-sided exposition of Mr Mallet’s own views of what lie 
terms vulcanicny and vulc&nology, and which, to quote one of 
' “ ha3 really no connection with i’almien’s report " 


&c , being quite content to assume that the readers of Na ... 
fully understood the sense m which I employed them , but when 
the abstracts published in the “ Proceedings of the Royal So 
ciety ” are generally admitted to be faithful reports of the mam 
features of the Memoirs read before the Society, and here it is 
not a question of details, I ask any rational individual whether 
Mr. Mallet, meiely because he considers the abstract of his 
paper as‘‘most meagre and incomplete," is justified in using 
such words (p 382) as ‘‘Mr Forbes commences with an im¬ 
portant error as to a matter of fact, by referring to ‘ Mr Mallet’s 
Dynamical Theory of Volcanic Energy.’ as published m the 
Proceedings of the Royal Society for 1872 " 

When an author commits himself to print, he should also lie 
prepared for the consequences, yet the tone of Mi. Malltt’s 
critique evidently indicates extreme irritation m finding his view s 
commented upon before his communication to the Royal Society 
is published in full, explaining w other words, that before this 
is done nothing is known about them—a state of things emi¬ 
nently suggestive, both that the scientific men who, he is pleased 
to inform us, have already expressed themselves in his favour, 
may, after all, have been somewhat hasty in so doing, and also 
that Mr Mallet would have been more wise if he had withheld 
his sell-laudatory sketch until the publication of the evidence m 
favour of his views had afforded the scientific world the opporlu 
nity of forming a mature judgment as to their soundness 

Volcanic rocks, or rather rock specie?, are commonly arranged 
under the two classes, Trachytic and Pyroxemc, names proposed 
by Bunsen as the equivalents of acid and basic, and it is hardly 
necessary to observe lhat when the mmeralogical and chemical 
natures of rocks are to be compared, some such classification 
must be taken into account, since it would be as absurd to liken 
a trachytic to a pyroxemc rock as chalk to cheese, it must also 
be remembered that the same volcanic cone may emit lavas ol 
both these classes, .1 fact observed by (he Scientific Commission 
at the eruption of Santorin, when in exactly similar manner to 
many ancient outbursts, the trachytic preceded the subsequent 
and more abundant pyioxentc lavas As regards the uunerato 
gical and chemical constitution of unaltered volcanic rocks, 
nothing is more certain than that from whatever part of the 
world they proceed, they are essentially made up of a very 
limited number of mineral species, always the same, and the 
application of the microscope to petrology has now proved this 
to be the case also, when they arc of so compact a texture as not 
to admit of their constituent minerals being distinguished by the 
naked eye. 'I he examination of any large collection of volcanic 
rocks cannot fail to impress the observer with the wondeiful 
simdarity of the various rock specimens from one volcano to 
corresponding ones from others situated at the greatest dis- 
tsnees ; and ample evidence of this may be seen m the writer’., 
extensive collection, the result of many years’ labouis in the 
volcanic districts of Europe, America, Australasia, and Alnci, 
and m which, (or example, specimens may be seen ol trachytes 
from Auvergne, the Rhine, or the Andes, undistinguishuble 
from one another when placed side by side, other lavas from 
Otaheue (where, however, Pele’s hair is not found, as men 
tinned by Mr Mallet), to all appearance identical with those 
from Etna, both of which vulcanic districts he has had gooJ 
opportunities for studying 

Pete's hair, from liawai, in the Sandwich Islands, so called 
from its having been blown by the action of the winds over the 
surface of the molten lava into hairlike filaments resembling 
spun glass, is simply pyroxene, a mineral which, next to felspar, 
is the most common constituent of the lavas of all volcanos. 

When, however, Mr. Mallet asks, “ Are the ancient basalts 
and trachytes identical with the modem ones or with each other 
in* different localities?” the answer to the first question is 
simply no, for the results of modem petrological inquiry tend to 
show, although no sharp line can be drawn, that- tlje volcanic 
rocks which made their appearance in the successive stages 
through which our globe has passed, although more or less 
characteristic of the epoch, were analogous to, but not abso¬ 
lutely identical with, those which either preceded or succeeded 
them, and to the second question the reply is, that they 


identical m mineralogical and chemical constitution, and often 
even approximate closely in percentage composition 

The well-known researches of Bunst-n on thi volcinic rocks of 
Iceland, followed up by those of Abich on thu.e of the Cau¬ 
casus, showed the simplicity and identity in chenn al consti¬ 
tution of volcanic rocks, and the laler results of trustworthy 
chemical analyses, not of fragments chipped off at random, but 
of such as represent the mass of the unaltered rock itself, are 
every day bringing forward more complete evidence of this 
being the case, this is, without doubt, well understood 
by Professor Palmieri, for the very words cited by Mr 
Mallet, in which he mentions that “ two specimens of the 
same lava appear indeed to have their constituents in dif¬ 
ferent proportions” are qualifitd by stating that the observa¬ 
tory did not possess the means of arriving “ at any conclus on ” 
on this point, and by expressing the hope that Prof l uchs, who 
had specially devoted lumselt to this subject, would, by employing 
“ well selected and sufficiently large specimens,” obtain satis¬ 
factory results Not only do all chemists and mineralogists know 
that there may exist a co isiderable difference m the percentage 
composition of miner ll species which arc of identical chemical 
constitution, but in answer to Mr Mallet’s questions as to iron 
blast-furnace slags, every scientific metallurgist will admit that 
the basis of good smelting, necessitates the production of slags 
having a constant and definite chemical constitution, and lhat 
not only should the slagfronaevery twutapping^he identical in this 
respect, but that so long a* the fuinao* wo-ks properly, and the 
same materials are charged mto Us mouth, the same slag will 
also flow from ns hearth , many yeais’ practical experience in the 
management of blast-furnaces, and the numerous analyses of 
slags which I have made, some of which will be fount published 
as far back as 1846 in the Ihitish Association reports on 
the crystalline slags, have not only fully satisfied me on this 
point, but shown me examples of iron blast-furnaces, whuh, 
from their having been constantly fed with precisely the same 
ore, fuel, and flux, have not only for successive tappings, but for 
years, produced slags, not only identical in chemical constitution, 
but in which the percentage of the constituent silica and bases 
have only varied within extremely small limits 

When Mr Mallet, however, a.ks such quest 1 ins as whether 
the crystalline minerals of volcanic rocks are identical, and 
furnishes m his critique the most ample ev ilence of his con¬ 
founding chemical constitution with pucenl ige composition, 
ignoring altogether the laws of isomorphism and the substitution 
of bases, 1 believe mineralogists will absolve me from taking up 
more space in discussing further these questions The implica¬ 
tion of being unacquainted with the works of von Waltershausen, 
Senft, Blum, and my good friend Airkel, which have been 
in my hands, I might almost say warm from the press, is 
easily disposed of, as numerous references will be found to them 
in my published papers , curiously enough, not long back I 
referred in a paper to opinions of von Waltershausen which are 
diametrically opposed to those held by Mr. Mallet; in the 
Geological Magazine [ox 1867, p 227, references will be found to 
the other three works It Mr Mallet’s knowledge of recent 
petrology 13 based upon “ Blum’s llandbuch der Lithologie,” 
winch he recommends “above all,” l would remind him that 
this work, although a very excellent one when it was wr-iten in 
1859, » now quite antiquated, this branch of mmeralogtca 
science being then, as it were, only in its cradle as compared 
to the great advances which have been made during the last 
eight or ten years: “ von Waltershausen vulicamsche Gejteme ” 
appeared still earlier, in 1853- 

I would remark that neither in this communication, nor in my 
review, was it the intention to take into consideration Mr 
Mallet’s theory of volcanic energy, and it was only alluded to 
because, in his introductory sketch, he so altogether overlooked 
those explanations which, notwithstanding his reply, will still be 
demanded by chemists, mineralogists, and geologists, before 
they can accept his views , I still object most f strongly to ’ * 
tone and style of his introductoiy sketch, and 
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t alone 
) Forbes 


Thciruloa Cottage, Aug 8 

Explosion of Chlorine and Hydrogen 
i Some time ago, being desirous of showing a j class the explo- 
i sion of chlorine and hydrogen by artificial light, I devised a 
simple method which was perfectly successtul s Equal volumes 
| of the two gases, prepared separately by the usual methods, were 
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mixed in a. stout test tube and confined by a greased cork This 
was placed upright on a little wooden stand, and kept m its place 
by a brass Clip, About an inch of magnesium ribbon was sus¬ 
pended in a small tin 'hade by means of a wire clip. The 
magnesium being placed near the tube and lighted, the gases 
united with a repoit, jerking the cork to the ceiling, but in no 
case breaking the tube. W. 


A NEW BUBALE, FROM ABYSSINIA 
'T'HE British Museum has just received a series of skins 
of a new Bubale from Abyssinia called Tora It is 
like the Hartibeest for having a white patch on the rump, 
and white inside the ears, but it is without any black on 
the face or on the outer side of the limbs. It is of a 
bright pale bay colour, with black tuft on the tail, and the 
horns are much more slender than in the Hartibeest. I 
propose to call it Alcrp/talus tora. 

J K, Grey 


FROM AMERICA TO ENGLAND BY BALLOON 

'"pHERE appears every likelihood that before the end 
of the year a feat will be attempted which seems to 
have been first seriously proposed thirty years ago by 
Prof. Wise, an American aeronaut, who is now making 
preparations to cross the Atlantic to England in a 
monster balloon The American correspondent of the 
Standard has given full details of the elaborate construc¬ 
tion of this balloon, and states the reasons which inspire 
Prof. Wise with unhesitating confidence that he will be 
able successfully to accomplish his afcnal voyage. 

The balloon, when completed, will be t6o ft. high, and 
the globe will be over 100 ft. in diameter. It will be able 
to lift from the ground, including its own weight, 14,000 
pounds, and will have a net carrying capacity for passen¬ 
gers and ballast of 6,900 pounds. It will contain 600,000 
cubic feet of illuminating gas, though only 400,000 feet 
will be put into it to allow for expansion in the higher 
regions of the atmosphere. The other details of con¬ 
struction are most elaborate, and every precaution seems 
to be taken to insure success and to provide for the safety 
of the four persons who are bold enough to risk their lives 
to gratify their curiosity and endeavour to increase the 
sum of human knowledge. The four voyagers will be 
Prof. Wise, Mr. Donaldson, an agent of the Daily Gtaphtc, 
and a skilled manner—for a copper-fastened cedar life¬ 
boat, 22 ft. long and 4$ ft. beam, forms part of the appurte¬ 
nances. 

The hypothesis on which the enterprise is pro¬ 
jected, is that there is a prevailing east-going current 
of air at an attainable elevation, in which a balloon 
can pass eastward from the American continent to 
Europe. The current is believed to be half-a-mile 
or more above the surface of the earth, and to move at 
the rate of from 50 to 150 miles an hour. It was a 
knowledge of this current that made Mr. Charles Green, 
the celebrated English aeronaut, say, in 1840, that he 
should start from America rather than from England to 
traverse the Atlantic m a balloon. The cause of the 
current is less definitely known than the fact. A French 
savant attributes it to u a decrease of participation in the 
rapidity of the rotary motion of the earth.” Prof. Wise 
believes that this upper current of air, in the temperate 
tones, moves from west to east, because of the mingling 
of the south-west and north-west trade-winds in their 
circuits, m accordance with the laws of temperature and 
the alirial motion of the earth. The two currents, he 
believes, slide over each other, and the balloonist who 
knows his business can strike such a point as will carry 
him eastward, as it were, between them. That is to say, 
the zone lying between the 35th and 36th parallels is “a 
nodal zone,” m which the south-west and north-west 
winds induce an intermediate current which moves nearly 


due east. In this highway the motion is about a hundred 
miles an hour. 

The theory of the east-going current seems to be pretty 
well admitted. The direct experience which bears most 
strongly upon it is limited. There are three memorable 
balloon trips which are noteworthy. The current seems 
to set persistently eastward, deflected slightly towards the 
north by the rush of equatorial air towards the north. 
Prof. Wise, in 1839, in his tup from St. Louis to Jeffer¬ 
son county, in the State of New York, found the current 
almost due east; he travelled in balloon 1,156 miles in 
19 hours. The speed here was only 61 miles an hour ; 
but this can be accounted for. The great balloon voyage 
made by Nadar from Paris to Hanover was almost due 
eastward. This journey of 600 miles was made in about 
six hours—about a hundred miles an hour, although it 
was over the uneven surface of the Continent, diversified 
by hill, vale, stream, and so on. In the trip of Mr. 
Green, from London to Wellburg, in Nassau, the journey 
was about 600 miles, and was performed at the rate of 
about a hundred miles an hour, and there were the Bntish 
Channel and other irregularities in the way of smooth 
sailing. 

On the other hand, however, Mr. Glaisher in his experi¬ 
ments, in consequence of what Mr Green had stated with 
regard to the constant prevalence of a current fiom the 
west, paid special attention to this point, and in his 
reports to the British Association in 1863 and 1864,* 
collected together the different directions m which the 
balloon had moved at different heights in his several 
ascents From these it appears that the direction of the 
wind was quite as capricious at heights exceeding 5,000 ft. 
as it Is on the surface of the earth In Mr. Glaisheris 
winter ascents he did generally meet with a current from 
the south-west, certainly , but the number of such ascents 
was not great, and they were not to sufficient elevations 
to afford very trustworthy results It is certain, however, 
that if there existed over England anything like a current 
of air constant in direction, it must have manifested itself 
distinctly in the course of Mr. Glaisheris thirty ascents, 
in all of which the direction of the wind at different eleva¬ 
tions‘was a subject of careful obscivation 

Again, Prof Newton of Yale College has written a 
letter to a recent number of the Daily Gt aphic, in which, 
from the observed behaviour of the luminous trains some¬ 
times left by the brighter meteors at from forty to seventy 
miles high, he draws certain inferences which do not seem 
altogether favourable to Prof. Wise’s theories. What 
these inferences are will be seen from the conclusion of 
his letter .— 

“ Wc have, then, at the bottom of the atmosphere, in¬ 
constant winds. We have just above us stiata of air 
moving in diverse directions, for the lower clouds may 
move one way, the upper clouds another, while at the 
surface the winds may perhaps blow in a third. At two 
islands at short distances from each other we often have 
different winds. 

“ Again, we have for air near the top of the atmo¬ 
sphere, at least so high up that the density is exceedingly 
small, this fact, that lines (usually inclined to the horizon) 
only five or ten miles long almost always have their ends 
in air that is moving in different directions, 

“ Between the highest cloud and the lowest meteor trains 
lies an unknown region. It may be that here are uniform 
westerly winds. In the absence of direct observation 
neither this nor the contrary may be asserted. But.it 
seems to me more rational to suppose that the complex 
system of currents at the bottom of the atmosphere is in 
direct connection with that at the top, and that there is a 
like complex system of currents and winds throughout 
the intermediate space. Of course, the general driiting of 
the air m the temperate zone to the east is unquestioned. 

Prof. Joseph Henry, of the Smithsonian Institution, 

* British Association Reports, 1863, p. 507, and 1864, p. 313. 
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■who has had thirty years of observation m this direction, 
says.— 

“‘All the observations that have been made in the 
motions of the atmosphere, as well as the deductions from 
theoretical considerations, lead to the conclusion that the 
resultant motion of the air around the whole earth, within 
the temperate zones, especially about the middle of them, 
is from west to east' Prof. Watson, the distinguished 
astronomer of the Michigan University, writes, ‘ I beg to 
say that there ought to be a strong current of air moving 
eastward in the upper regions, and that the experience of 
aeronauts goes to show that what the theory predicts 
actually exists. It seems to me quite possible to make 
an atrial voyage to Europe, and with great rapidity’ 
William II. Wahl, secretary of the Franklin Institute at 
Philadelphia, writes, * I believe that, generally, Prof 
Wise's proposition, concerning the existence of the ele¬ 
vated easterly current, is correct, and the same view is 
entertained upon theoretical grounds by meteorologists.’ 
To the same effect writes Prof IJrocklesby, of Trinity 
College, author of ‘Elements of Meteorology,’ a work 
recognised as the best elementary text-book on the 
subject.” 

Still Prof Henry is by no means enthusiastically in 
favour of seeing the dangerous voyage undei taken , he 
speaks of it as at the best extremely hazaidous, and 
would prefer that some one else m whom he is less in¬ 
terested than he is m Prof Wise would undertake the 
risk. His letter to Mr. Wise, in which he thus speaks, 
is worth quoting for its meteorological value He says - 

“ I have no doubt of the fact that, if youi balloon can 
be sustained in the air sufficiently long, a voyage might 
be made across the Atlantic ; but this is the point which, 
it would appear to me, from my partial knowledge of 
what has been accomplished in the art of ballooning, is 
yet to be satisfactorily established. No one, howevei, 
has had more experience in the art than yourself, and you 
ought not to venture on the hazardous voyage without the 
fullest assurance that the balloon can be sustained at the 
requisite elevation for, say, ten days. 

“ I think it probable that over the ocean at a consider¬ 
able elevation, the tendency to meet adverse cunents will 
be less than over the land , on the other hand, however, 
there will be a chance of meeting a cyclone, which might 
carry you around a circle of several thousand miles, and 
throw you back over the coast of the United States, since 
you would be most likely to meet the northern portion of 
the great whirl, which would be moving m the western 
direction, the only possible escape from which would be 
by ascending to a very high elevation. The higher tem¬ 
perature of the Gulf Stream tends to ptoducc an ascent 
of air above it during the colder months of the year, but 
in summer this effect would scarcely be perceptible. 

“ Your remark in regard to the greater velocity of the 
easterly motion of the balloon at night is in accordance 
with meteorological principles, since at this period the 
unequal heating of the earth by the direct rays of the sun 
does not take place, and hence adverse currents are not 
as frequent. The cooling of the atmosphere in that part 
of the earth which is in the shadow will tend to produce 
at the surface of the earth, after sunset, a westerly current, 
while at a certain elevation above the earth, the current 
would at the same time be m an opposite direction. In 
the morning, just before and after sunrise, the current at 
the surface of the earth, produced by the cooling, would 
be eastward, while that in the atmosphere above would 
be westward." 

There can be no doubt that this daring expedition, 
whether it descends without mishap on the shores of 
Europe, or comes to grief in the midale of the Atlantic, 
will add something to our knowledge of the atmosphere j 
but many will no doubt think that all the knowledge that 
will be acquired by this sensational and hazardous 
method might be acquired by safer and more ordinary 


methods. We certainly, with all our heart, wish the 
enterprise complete success; but we think it very 
pertinent to refer to some remarks on the project in La 
Nature by the experienced balloonist, M. G. "i issandier. 
After referring to the theory of the easterly current in the 
atmosphere, M Tissandter says, “ We leave to the 
aeronaut all the responsibility of this hypothesis, which 
appears to us to be based upon vague conjectures, we 
should have a little more confidence in the resources 
which he expects to find above the Gulf Stream. This 
warm river, which traverses the extent of the Atlantic, 
should draw along with it a current of air, which the 
aerial navigator might take advantage of 
“ We do not doubt the good faith of the aeronaut, who 
h is already proved himself to be possessed of boldness 
and courage, but we believe he has not maturely con¬ 
sidered the problem he proposes to solve To go from 
New York to England, the aeronaut must travel a space 
of about 5,500 kilometres. Suppose that exceptional good 
fortune favours him, that a favourable wind, of mean 
intensity, having a speed of ten metres per second, blew 
legularly from west to east, without deviation, he must 
necessarily sojourn m the atmosphere six or seven days at 
the least, since the distance traversed m twenty-four hours 
will be, according to our hypothesis, 864 kilometres But 
tan an aerostat, no matter how voluminous it may be, 
constructed under existing conditions, and notwithstand¬ 
ing its complete impermeability, remain in the atmosphere 
for seven days? To this we reply, with the utmost confi- 
dcncc, in the negative. In fact, when a balloon quits the 
earth, as it rises a part of the enclosed gas is at once ex¬ 
pelled by the dilatation due to the diminished pressure 
of the atmosphere , but the aerostat soon plunges into 
ngions where the temperature is much lower than that of 
the strata of terrestrial air which it has left The cold 
contracts the gas, the balloon loses its ascending power 
and descends. To maintain it at the level it has reached, 
it ts necessary to diminish the weight, and the aeronaut 
throws out ballast If he pass a first night at great alti¬ 
tude, it is certain that he will be thus obliged almost con¬ 
tinually to lighten his craft. Next morning, as the sun 
rises, the bright burning rays heat the gas contained in 
the aerostat The balloon, which had partly collapsed 
during the night, begins to hll out, the loose rnateual 
stretches like the head of a drum, and it mounts into the 
higher regions of the atmosphere It is now that the 
aeronaut will feel the want of a portion of the ballast lie 
was obliged to cast away during the night. If the sun is 
hot, the balloon will rise so high that it will be necessary 
to moderate its ascent by letting off some of the gas. 
During the second ntght the reverse process takes place 
This time the aeronaut has no longer the same 
resources as before ; the ballast, which is his life, is being 
continually exhausted. I willingly admit he may have 
sufficient for the second and even for the third night, but 
will he have enough for the sixth and seventh night, if 
the differences of temperature of day and night are con¬ 
siderable, as is probable ? The moment will soon conn.' 
when the sacks of sand will be empty , the balloon will 
descend without any means being able to hold it back, 
But instead of encountering a hospitable soil, it strikes 
against the crest of the waves. The anchor instead of 
biting, will plunge in vain m the waters ; if the wind is 
violent, in spite of their life-boat, the voyagers may be 
piepared for a most horrible fate. The aerostat will be 
piteously raised by the wind, and the terrified tram will 
shoot from wave to wave over the surface of the ocean 
Unusually clever will be the men carried along by such a 
force, if they could manage to find the means of detach¬ 
ing tne life-boat.” , ^ , 

It is certainly true that it would be very difficult to 
sustain a balloon at a considerable elevation for six days 
(if the height of the balloon is a matter of indifference, 
the guide rope as used by Green would be quite sufficient 
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to answer this purpose, even with an ordinary balloon), 
but we think the management of the balloon may be very 
well left to Prof. Wise, whose opinion on all practical 
points of aerostation is probably of more value than that 
of any other man living Of all the persons who have 
devoted themselves professionally to ballooning as a 
source of income, Prof. Wise is certainly the ablest, and 
his work on Aeronautics shows him to be possessed of 
considerable scientific claims. The project could not, 
therefore, be in better hands , and considering the origi¬ 
nality and boldness displayed by Prof Wise in several of 
his very numerous ascents, there is every reason to belitftre 
that nothing will be left undone to bring it to a successful 
issue. In all the technical matters relating to the balloon, 
theiefore, Prof Wise may be well trusted to take the best 
course , and with regard to the meteorological questions 
involved by consulting not only American meteorologists. 
but also Mr. Glaishcr and other gentlemen who have 
studied the question of the winds m relation to aerostation, 
it is clear that he intends to leave no stone unturned to 
obtain the best information attainable, and, at all events, 
merit success. 


MA YNE'S SIDEREAL DIAL 

T HIS instrument consists of two moveable circles, 
which may be made of brass or pasteboard, placed 
in a common watch-case. The lower and outer one shows 
the hours doubled up to XXIV., and divided into 
quarters. The upper one, which is also inner, shows the 
sixty minutes, 5, to, &c. This circle is a narrow one, 
and works on the plain inmost rim of the lower one, so as 
to admit of the hours being seen outside the minutes. 

Each circle being set to show at the top of the case, 
where the XII of the watch comes, the “Sidereal Time 
at Mean Noon" (given in the Nautical Almanack for each 
day in the year), the watch is placed in the case, and will 
continue to show the sidereal time corresponding to mean 
time approximately for six hours, after which interval the 
| minute circle should be put on one minute to ensure 
greater exactness 

i This will be found a near enough approximation for the 
amateur observer, using an equatorial instrument, and 
i this simple method will be found to save an infinite 
amount of trouble in finding objects whose R.A. is re¬ 



corded in a catalogue , to those who, like the inventor , are 
unprovided with a sidereal clock. 

Mr. Norman Lockyer has suggested as an improve¬ 
ment, the use of a watch with the seconds’ hand m the 
centre; this would necessitate a third, and still inner 
circle for the sixty seconds, by which, indeed, subject 
to an hourly correction of, say ten seconds being 
put on, the dial would be rendered accurate enough 
for rough transit observations; and this circle and 
ucoitds’ hand have been added to the original design 
in the woodcut, where the dial is set to V (J) 47 , io, the 
Sidereal Time at Mean Noon for the 18th June, 1873, the 
hands of the watch representing IV ($) 32 12, which gives 
the corresponding Sidereal Time X. 19 22 (or applying the 
last-named correction, say 45 seconds for 4} hours), X. 
20 7 

It is as well perhaps, though'scarcely needful, to add 
(for no one would be likely to make a mistake of 12 hours) 
that as the dial in the Example also reads XVII. (}) 47‘io, 
and as the mean time by the watch may be a m. or p.m., 


the observer should bear in mind which half of the 24 
hours, both astronomical and mean, he is working in. 

The third or seconds circle is not indispensable, as the 
seconds hand, even in the ordinary position, can be made 
to fulfil its object, by setting it at noon to the Sidereal 
Second on the meridian ; thus, in the Example, it would 
be set to 10, instead of to Zero, when the dial is set at 
noon, the collection for the equivalent of the lapsed in¬ 
terval being applied subsequently as required. But this 
involves altering the watch, which is objectionable ; the 
use of the third, or seconds’ circle, is therefore recom¬ 
mended, for although the seconds' hand, as placed in 
most watches, would not actually point to the Sidereal 
second, it is easy to refer the position of the mean second 
to the corresponding part of the watch’s face, where the 
third circle can be read off at once. 

Ashton Mayne, Captain, 

Bombay Staff Corps, 

Care of Messrs. Henry S. King & Co., 
65, Comhill, London, E.C. 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 

IV. 

The Imperial Standard Yard 
'T'HE immediate superintendence of the construction 
* of the new standard yard was entrusted, in the 
first instance, to Mr. Baily, who conducted all the pre¬ 
liminary investigations and experiments. After his death 
in August 1844, it was undertaken by Mr. Sheepshanks, 
by whom and under whose direction by far the largest 
proportion of the actual operations was carried out, and 
all the comparing operations of the several standards of 
length made, up to the period of his death in August 
1855. By this time the work was so far completed that 
not a single additional comparison of line measures was 
required. The detailed account of the construction of 
the new standard yard, and its verified copies, was then 
undertaken by the Astronomer Royal, with the aid of the 
documents left by Mr. Baily and Mr. Sheepshanks , and 
the winding-up of the*work of the Commission, and the 


distribution of the scientifically verified copies of the 
standards also devolved upon the Astronomer Royal, as 
the chairman The magnitude of the operations may be 
estimated from the fact of the number of micrometer 
readings for all the comparisons exceeding two hundred 
thousand; and amongst the operations it was found 
necessary to construct an entirely new system of ther¬ 
mometers. It should not be forgotten that the scientific 
gentlemen who bestowed so much of their valuable time, 
attention, and labour, during several years upon the 
experiments and observations for the important object of 
the restoration of the national standard of length, de¬ 
clined to accept any pecuniary remuneration. 

The length of the new standard yard was determined 
m a similar manner to the determination of the weight of 
the new standard pound, by taking the mean length of 
the most authoritative standards which constituted the 
best primary evidence of the lost standard yard. 

This standard measure of length had been constructed 
by Bird, in 1760, under the directions of the Committee 
of the House of Commons on Weights and Measures, 
first appointed in 1758. Its length was taken from a 
similar yard which had been constructed by Bird in 1758. 
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Each of these standard yards consisted of a solid brass 
bar 105 inch square in section, and 3973 inches long. 
Near each end of the upper surface gold pins or studs 
o'i inch in diameter were inserted, and points or dots 
were marked upon the gold to determine the length of 
the yard. The comparing apparatus m use at that 
period consisted of a beam compass with two fine 
measuring points, which could be adjusted to the dots on 
the standard measures under comparison. But the re¬ 
sult of numerous comparisons of this kind made lrom 
time to time previously to the destruction of the standard 
in 1834, had been to leave the edges of the holes in¬ 
dented and irregularly worn away, so that the original 
centre was very difficult to ascertain. Mr. Baily, who 
had made some comparisons with this standard yard 
in the early part of the year 1834, describes the holes as 
appearing, under a microscope, like the miniature crater 
of a volcano. 

The length of the standard yard of 1758, had been 
based upon that of the then existing Exchequer standard 
yard, which had been constructed in the reign of Queen 
Elizabeth in 1588, and upon the length of the Royal 
Society's standard yard, constructed as a scientific 
standard measure in 1743. It had been determined, upon 

* Continued from p 3*). 


comparison, to agree as nearly as possible vuth these two 
authoritative measures of a yard 

The two standard bars of 1758 and 1760 were found 
amongst the ruins of the Houses of Parliament, but they 
were too much injured to indicate the measure of a yard 
which had been marked upon them. 

Bird’s standard yard of 1760 had been left in the 
custody of the clerk of the House of Commons, and no 
legal authority was given to it as a standard of length 
until the passing of the Act 5 Geo. IV. C. 74, in 1824, 
already referred to. Meanwhile, other scientific standards 
of length had been constructed which may now be noticed. 

In 1785, the first geodesical operations were begun, 
upon which the Ordnance Survey of the United Kingdom 
has since been founded, by General Roy’s measurement 
of the base on Hounslow Heath The standard used in 
the first instance for that purpose was that known as 
General Roy’s scale, 42 inches in length, and constructed 
by Mr. Bird This scale was based, not on the legal 
Exchequer Standard, but upon the Royal Society s scale, 
with which the whole length of the first 36 inches of 
General Roy’s scale was compared, this constituting the 
Ordnance yard. Two standard yards of superior con¬ 
struction, belonging to the Ordnance Department, 
were placed at the disposal of the Standards Commission. 
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These were bars of iron, and line standards, the lines 
being marked on gold pms at mid-depth of the bar, 
notches being cut in it for that purpose. They had been 
compared with the imperial standard in 1834, and a 
Statement of their comparison was published in 1847 
In the account of the measurement of the base at Lough 
Foyle. 

Towards the close of the century, some important 
Scientific operations for the improvement of the standards 
were undertaken by Sir George Shuckburgh. In 1796, a 
new standard measure subdivided in. fine lines, and 
since known as “ Shuckburgh’s scale,” was constructed 
under his direction, by Mr Troughton, together with a 
new comparing apparatus carrying micrometer micro- 
scropes This is stated to have been the first occasion 
on which this mode of optical comparison was employed, 
being substituted for the beam compasses pieviously 
used. The Shuckburgh scale, which is now in the posses¬ 
sion of the Royal Society, consists of a brass bar 67J 
inches long, 14 in wide, and 042 in. thick. It is a scale 
of 5 feet, divided by lines into feet, inches, and tenths of 
inches, each inch being numbered. It was adopted by 
the Standards Commission of 1819 as tbe scientific 
standard of length, as distinguished from the legal 
standard of the Exchequer The length of the yard was 
laid down on the Shuckburgh scale from Bird’s standard, 
and it had also been accurately compared with each of 
the other standard yards previously mentioned, and their 
lengths had been transferred by beam compasses to tlje 
Shuckburgh bar 

In pursuance of tbe recommendation of the Roy^J 
Commission of Weights and Meitsurqs appointed in 1814, 
and of the Act of 1824, passed to carry their recommen¬ 
dations into effect, a now. Exchequer standard yard for 
regulating commercial measures oUcn'gtb was constructed 
under Capt Rater’s superintendence It was not, how¬ 
ever, laid down from the legal Sudani yard, which,' 
together with the legal standard poutja; remained in the 
custody of the Clerk of the House! $'Cbijrj | mons, but from 
the length 1—36 m of the ShuckbiUgk scale, which was 
considered by Capt. Rater to be u&qtWai with the impe¬ 
rial standard 1 

The official standard yird constructed (or the Ex¬ 
chequer, under Capt Rater’s superintendence, in 1824, 
and intended for the verification of the local standard 
yards used by inspectors for comparing trade measures, 
consists of a slender brass rod with two wooden handles, 
as an auxiliary end measure, and a bed measure, being a 
bar of brass one inch square with rectangular steel ter¬ 
minations of the same width projecting above the surface 
of the bar. The distance between the interior faces of 
the steel terminations is intended to be equal to the length 
of the imperial yard This yard bed and rod were 
used together from 1825 to 1870, for verifying all the local 
standard yards of similar though ruder construction. A 
standard yard, with the legal subdivisions marked upon it, 
and of improved construction, having a convenient com¬ 
paring apparatus attached to it, has since been substi¬ 
tuted, ana is now used in the Standards Department. 

Four other standard yards of more scientific charac¬ 
ter were also made under Capt Rater’s directions, 
and are now m the Standards Office. These bars of 
brass are of the same width and thickness as the Shuck¬ 
burgh Scale, and have the length of the yard defined by fine 
points upon gold studs in the middle axis of the bar, the 
thickness of the bar being reduced at its extremities one- 
half with this object. All these standard yards were con¬ 
structed by Dollond. By an ingenious contrivance the 
point at one end of the bar. not being placed exactly in 
the centre of the circular gold stud, was made susceptible 
of adjustment, by turning the stud round ; and after final 
adjustment of each yard and repeated comparisons with 
(he Shuckburgh Scale, no perceptible error could be de¬ 
tected in any of them. A similar standard measure made 


for tbe Royal Society in 1831 was considered by the Com¬ 
mission to be the most favourable type of Rater’s yard. 

Having thus descnbed the principal standard yard 
measures then existing, we may return to the operations 
of the Standards Commission For determining the true 
length of the new standard yard, a provisional standard 
yard was employed by Mr. Sheepshanks. This was a 
new brass bar, called by him “Brass 2,” and was accu¬ 
rately compared by him with the standards deemed 
to be the most authoritative, and which had been di¬ 
rectly compared with the lost standard, viz. Shuckburgh’s 
scale, Rater’s yard made for the Royal Society, and the 
two Ordnance yards. The results m terms of the lost im¬ 
perial standard were as follows — 



». -= 36 ooo.*34 by mean of all 


Mr Sheepshanks preferred 3600025, as being suffi- 



Fig 9 —St mdard H mi Gallon of Queen Anne, J me 

ciently near the tiuth, and in constructing the new stan¬ 
dard, he assumed as the basis of hts proceedings— 

Brass 2 = 36 0002J m. of lost imperial standard, at 62° 
Fahr., and this conclusion met with the assent of the 
Commission 

In the construction of the new standard of length, the 
following decisions were made by the Commission 
x. The length of one yard to be the standard unit of 
length. 

2. After considering whether the measure of length 
should be defined by the whole length of the bai, that is 
to say, an end-standard, or by the distance between either 
two points or two lines marked upon the bar, a lint•■-stan¬ 
dard was adopted tn preference. 

3. For the material of the bar, gun metal or bronze 
composed of 

Copper.16 parts 



was adopted after a senes of experiments by Mr. Baily, 
and was recommended by him as containing the pro¬ 
perties most essential for the construction of a standard 
intended to last through many ages, viz,, almost perfect 
immunity from rust, with proved elasticity and njjidlly. 
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The test bar of this alloy, when loaded at the centre with 
5 J cwt., broke without bending. 

4. The form of the standard to be a solid bar 38 in. 
long, and 1 in square in section. The measure of a yard 
to be defined by the distance between two fine lines 
perpendicular to the axis of the bar, marked upon gold 
studs at the bottom of cylindrical holes drilled from the 
upper surface to the mid-depth of the bar. 

The gun-metal, or bronze, thus adopted for the new 
standard, has since been known as “ Baily’s metal,” and 
this designation is engraved upon the Imperial standard 
yard. 

In order to select the most perfect specimen for the 
new standard of length, 40 line-standard yards were con¬ 
structed of Baily’s metal, and one of these was finally 
selected as the Imperial standard, not only from its repre¬ 
senting, with the greatest precision, the assumed length 
of the lost standard yard, but also from the clearness of 
its defining lines, and from its general good workmanship 
Four of the remaining yards nearest m length to the 
new standard were selected as Parliamentary copies, and 
deposited in the same places as the Parliamentary copies 
of the standard pound already mentioned ; and the rest 
were in like manner distributed amongst different 
countries and public institutions in this country. 

Several other similar line-standard yards were also 
constructed for experimental purposes, being accurately 
verified by Mr. Sheepshanks, and were disposed of in like 
manner, viz 

The defining terminations of these end-bars consist of 
a plug of agate, slightly conical and shrunk into a 
similar conical hole at each end of the middle axis of the 
bat. The ends of the bars are ground and polished 
in a spherical form, the centre of the spherical surface 
being the middle of the bar 

All the numerous comparisons of the standard yards 
were made by Mr Sheepshanks in one of the lower 
cellars at Somerset House, under the apartments of the 
Royal Astronomical Society, where the new micro¬ 
metrical comparing apparatus constructed for the 
purpose by Messrs. Troughton and Simms, was fixed 

A full description of the comparing apparatus will be 
given under head V. of Weighing and Measuring 
Instruments, and their Use 

The Commission for restoration of the standards having 
terminated their labours, recommended in their final re¬ 
port that the new imperial standards of the yard and 
pound be deposited at the Exchequer Office, there to be 
preserved under sueh regulations as to Parliament might 
appear fitting In expressing their adherence to the re¬ 
commendation of the Committee of 1841 that no reference 
should be made to natural elements for the values repre¬ 
sented by the standards of weight and measure, they also 
recommended that so much of the Act 5 Geo. IV.c. 74, as 
provided for the restoration of the standards in the man¬ 
ner therein provided be repealed, and that the standards 
should in no way be defined by reference to any natural 
basis, such as the length of a degree of the meridian on 
the earth’s surface in an assigned latitude, or the length 
of a pendulum vibrating seconds in a specified place. 
They considered the ascertaining of the earth’s dimen¬ 
sions and the length of the seconds pendulum in terms of 
the standard of length, and the determination of the 
weight of a certain volume of water in terms of the stan¬ 
dard of weight, as scientific problems of the highest im¬ 
portance, to the solution of which they trusted that Her 
Majesty’s Government would always give their most 
liberal assistance, but they did not urge them on the 
Government as connected with the conservation of stan¬ 
dards. 

These recommendations were carried into effect by the 
Act of 1855, 18 and 19 Viet. c. 72, for legalising and 
preserving the restored standards of length and weight, 
•ec, 1 of which repealed the provisions of the Act of 1824 


concerning the restoration of the standards by reference 
to the pendulum and to the weight of a cubic inch of 
water. 

Under the provisions of the Act of 1855, the imperial 
standards were deposited in 1855, in the office of the 
Exchequer. On the consolidation of the ancient Office 
of the Exchequer with the Audit Office m 1866, and the 
creation of the Standards Department of the Board of 
Trade, under the Standards Act, 1866, 29 and 30 Viet 
c 82, the custody of the imperial standards was trans¬ 
ferred to the Warden of the Standards, the head of the 
new Standards Department, and the imperial standards 
are now deposited in a fireproof iron chest in the strong 
room in the basement of the Standards Office, which has 
been specially adapted for their safe preservation. Pro¬ 
vision is contained m the Act for the comparison once in 
every ten years of the three Parliamentary copies of the 
imperial standards deposited at the Royal Mint, in charge 
of the Royal Society, and m the Royal Observatory, Green¬ 
wich, respectively, with the imperial standards of length and 
weight, and with each other. Under this Act new scien¬ 
tific duties were also imposed upon the standards Depart¬ 
ment, the Warden of the Standards being charged with 
conducting all such comparisons, verifications, and other 
opciations with reference to standards of length, weight, 
or capacity, in aid of scientific researches or otherwise, 
as may be required. 

In connection with the question of the derivation of a 
standard unit of length from a natural constant to be 
found tn the ascertained dimensions of the earth, it may 
be added that Sir John Herschel has pointed out the fact 
of the length of the polar axis having been determined, 
from the combined results of all the scientific measure¬ 
ments of arcs of the meridian, to be equal to 500,482,296 
inches of our imperial standard yard, and that if one 
live-hundred-millionth part of the polar axis were adopted 
as a new standard unit, to be called the “ geometrical 
inch,” it would differ from the imperial inch less than one- 
thousandth part of an inch , a difference so small as not to 
be measured by any ordmaiy method, and only by the 
aid of the nicest scientific instruments. For all “ ordi¬ 
nary practical purposes,” the geometrical inch would be 
identical with the imperial inch , whilst for high scientific 
ineasuiements for astronomical purposes, it would connect 
by an unbroken numerical chain the small units with 
which mortals are conversant tn then constructions and 
operations with the great features of nature, and more 
especially with those greater units in the measurements 
of the universe with which astronomy brings us in rela¬ 
tion It would also produce a more exact ratio between 
our units of length and weight, the avoirdupois ounce 
being nearly a “ geometucal ounce,” or one-thousandth 
part of the weight of a geometrical cubic foot of distilled 
water. That is to say, whilst the existing legal weight of a 
cubic foot of distilled water is 997 136 ounces, the weight 
of a geometrical cubic foot of water would be 998 1 ounces 
And as the imperial half-pint is the measure of ten ounces 
of distilled water, the ratios of these units of length, 
weight, and capacity would thus be brought within such 
practical limits of precision as would meet every possible 
requirement of commercial exigency. 

III.—Derived Units and Multiples and Path of Imperial 
Standard Units. 


The Imperial Standard Gallon and Bushll. 

With respect to measures of capacity, the sole unit of 
all imperial measures of capacity, established by the 
Act of 1824 is the standard gallon, containing 10 lbs. 
avoirdupois of distilled water, weighed against biass 
weights in air at the temperature of 62 Fahr., the baro¬ 
meter bemg.at 30 inches. From the imperial standard 
gallon is derived the imperial bushel of 8 gallons, the 
standard of capacity for dry goods commonly sold by 
heaped measure, or incapable of being striken. Various 
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units of measures of capacity had been previously estab¬ 
lished in this country at different periods. In Magna 
Charta, three such units are recited, “there shall be 
throughout our realm, one measure of wme, one measure 
of ale, and one measure of com." Of these, the most 
ancient known was the Winchester com bushel, of the 
capacity of about 2150*42 cubic inches, together with the 
Winchester com gallon of 372} cubic inches. We have 
no record of any other standard measures of capacity 
being actually constructed, until the standard ale gallon of 
282 cubic inches was added by Queen Elizabeth, and the 
standard wine gallon of 231 cubic inches by Queen Anne. 
All these old standard measures were discontinued as 
legal measures in 1824, and the new imperial standard 
gallon of 272*274 cubic inches, and the bushel of 2218*191 
cubic inches, constructed and verified under Capt. Eater’s 
superintendence, have since continued to be the standard 
units of imperial measure for liquids and for dry commo¬ 
dities. 

The Exchequer standards of the imperial gallon and 
bushel formed part of the complete series of secondary 
standards constructed and accurately verified under 
Eater’s superintendence m 1824. These standards, to¬ 
gether with other secondary standards, subsequently 
legalised, have served for regulating all the commercial 
weights and measures of Great Britain and her colonies 
and dependencies from 1824 up to the present time. The 
Exchequei standards were transferred to the Standards 
Department of the Board of Trade in pursuance of the 
Standards Act, 1866 

H. W. Chisholm 
{To be continued) 

THE FRENCH ASSOCIATION FOR THE 
ADVANCEMENT OF .SCIENCE 
/ T'HE session of this young Association which has just 
* been concluded at Lyons appears to have been alto¬ 
gether successful, and according to the Reports read 
the Association is m an exceedingly prosperous condition, 
both as to number of members, income, and the carrying 
out of the scientific aims which it has m view The 
number of members who attended the Lyons Congress 
was very satisfactory The capital fund at the end of 1872 
was 136,464 francs, and the income for 1873 is expected 
to be 24,000 francs. One of the aims of the Association 
is to give an impulse to Science m the provinces, and, as 
we rccotded some lime ago, the members of the* Associa¬ 
tion resident about Bordeaux have formed a local asso¬ 
ciation, and it is hoped a similar result will follow in the 
case of each town where the yearly meetings are held. 
The Association has received invitations lor its next 
session from various French cities, and it has been 
decided to hold the meeting of 1874 at Lille. M. WurU 
was elected President for the ensuing year 
The accounts which have come to hand are mainly 
concerned with the work done in the Medical Section. 
Last week we gave a few extracts from the Presidential 
Address of M De Quatrefages, and shortly we hope 
to be able to give a risunte of the work done in 
the various sections, as well as of the more important 
public lectures. Meantime we shall give a brief sketch 
of the general work which has been done. 

In the general meetings, Dr. Blanc, an Indian military 
surgeon, read an important paper “ on the means of 
arresting the propagation of cholera,” founded on 
experiments made by himself. M. A. Gaudry, Profeasor 
at the Jardin des Plantes, Paris, gave a lecture on 
a botanical subject. Dr. Bertillon also gave a 
lecture on “Demography,” ie. the Natural History of 
Society. M. de Lesseps talked in a familiar and pleasant 
way of the proposed railway across Central America. 
M. F. Papillon read a paper on the connection between 


the Sciences and Metaphysics, and the Abbd Ducrost 
gave a lecture on the Prehtstortc Station of Solutrd. 

The part of the Congress which is undoubtedly the 
most attractive consists in the excursions and the public 
lectures ; the former interest strangers, and the latter, 
members Besides the special excursions organised by 
certain sections and parties of members, there have been 
three general excursions—one to the prehistoric station of 
Solutrd, a second to the sides of the plateau of Les 
Dombes , a third to the mines and furnaces of Voulte-sur- 
Rhflne, in Ardfeche, and a fourth, which set out last 
Friday and was to last for two days, to Geneva and the 
shores of its lake. 

There have been three public lectures the first was 
given by M Karl Vogt, ot Geneva, on Volcanoes , the 
second by M Janssen, on the Physical Constitution of the 
Sun, and the third by M. Aime Girard, on the Recent 
Progress of Industry 

NOTES 

The. final arrangements for the Bradford meeting of the British 
Association are as follows *—The first < jeneial Meeting will be 
held on Wednesday, Sept 17, at 8 I’M precisely, when Dr 
Carpenter, LL D , F R S , &c , will resign the Chair, and the 
President-Elect, Prof W A Williamson, F K S , will assume 
the presidency, and deliver an Address On Thursday evening, 
Sept. 11, at 8 P M , a Soiree , on Friday evening, Sept 19 at 
8 30 P M , a discourse by Prof W C Williamson, F K S , of 
Manchester, on .Coal and Coal Plants, on Saturday evening, 
Sept. 20, a Lecture on Fuel to working men only, by Mr 
Siemens, F R S , on Monday evening, Sept 22, at 8 30 1* M , 
a Discourse on Molecules, by Prof Clerk Maxwell, F R S , on 
Tuesday evening, Sept 23, at 8 r M , a Soiree , on Wednesday, 
Sept 24, the concluding General Meeting will be held at 2 30 
p M, and in the evening a Grand Concert will bo given in St 
George’s Hall, at 8 l' M The excursions 011 Thursday, 
Sept 23, will be to Harrogate, Kipon, Studley, Bolton Abliey, 
Gordale Scarr, Malham, Clapluni Caves, Settle Caves, and 
lugleboio’ Lwts and prices of lodgings, and other general in¬ 
formation will be given, on application at the Local Secretaries’ 
Office, Bradford 

Iris said that a portion of the immense wealth of the late 
eccentric Duke of Brunswick is to be devoted to the founding 
of a Faculty of Medicine m Geneva. 

The King of Prussia has conferred on Prof Helmholtz the 
Order of Merit for Science and Art 

The October number of J'etetmann’s fl/iltbeilun^en will 
contain an account of Professor Nordenskiold’s Arctic Expe¬ 
dition during 1872-3, in the direction of bpit/bergen, which has 
not, geographically, been very sucii sslul *1 he steamer So!ht>n 
reached l'romso on August 6, and the following tclegrim of 
that date has been receded from Prof Norduiskiold — 
“Just arrived here, all well My resolution to undertake an¬ 
other ice journey towards the north after the sledge-journey 
round North-east-land, has been rendered impracticable through 
want of provisions, which has compelled us to return. Instead 
of thia we have undertaken extensive deep-sea dredgings as well 
as botanical, magnetic, and geological researches. I bnng 
with me, besides other from various formations, very important 
collections of Miocene flora, as well as of two formations which 
belong to an older geological period hitherto altogether unknown 
in the Polar regions These collections throw new light upon 
the prevailing flora and the climate of former periods, as well as 
upon the changes which these have undergone," 

According to the report of the Meteorological Department 
an earthquake occurred at Nottingham at ten minutes to seven 
o’clock on Friday morning last. 
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Proi , Palmier! stated in the Neapolitan papers on Aug 12, 
that, according to observations on Vesuvius, new earthquakes 
may be expected. 

The Berlin medical journals record the death, from cholera, 
on August 20, of Dr. Otto Obermeier. His death is supposed 
to have been the immediate consequence of his intense devotion 
to Science. Having too great confidence in his power of re¬ 
sisting infection, in consequence of having not taken fever during 
his investigations on that disease, he kept in his bedroom patho¬ 
logical specimens taken from persons who had died of cholera, 
and also portions of their excieta , and it is believed that m this 
way he became Infected According to one account, he injected 
some blood from cholera patients into his own vessels He was 
so devoted to Ins inquiry that, after he had become aware of the 
condition in which he was, he made some microscopic examina¬ 
tions on his own blood His death occurred after an dlness of 
seven hours, m the thirty-first year of his age 

Tltt late Mr John Stuart Mill has left property to the amount 
of 14,000/. Of this he has left to any one university in Great 
Britain or Ireland that shall be the first to open its degrees to 
women, 3,000/ , and to the same University a further sum of 
3,000/. to endow scholarships for female students exclusively 
His copyrights he bequeaths in trust to Mr John Morley, to be 
applied in aid of some periodical publication which shall be open 
to the expression of all opinions, and which shall have all its 
articles signed with the names of the writers 

The planet No. 131, discovered-by Prof Peters, has been 
named Vala 


No. 1,952 of the Aslronomtnhe Nmhiuhttn contains the 
following ephemeris of the one discovered by M W. Temp "I 
at Milan on July 3 last - 

KA South I led, nation 

1871 h 111 s o , 

Sept 4 2 7 17 »4 38 

„ 8 290 15 26 


„ 20 29 5^ '7 3i 

,,24 3 8 49 18 C 

This ephemeris is by Signor J V Sehiaparelli, it is for o 
Milan time The same numkr of the Ashonomtahe A r <u 
nchttn contains a short article upon this comet by Mr L bchul- 
liof, assistant at the Observatory of Vienna, wherein he says, 
“ It does not admit of doubt that we have here to do with 
a’penodic comet of short revolution, the exact calculation of the 
orbit of which I shall enter upon without delay." 


Two new comets have been recently discovered , the one by 
M Henry, at Pans, the other by M Borelly, at Marseilles. 


M. Stephan, the Director of the Marseilles Observatory, 
has succeeded in re-finding Brorsen’s comet. The correction 
of Mr Plummer’s ephemeris is as follows : — 

RA +a‘ 7“ 

Dec.— 15'8” 


We understand that the Board of Examiners for the mining 
. district of South Durham, Whitby, and Cleveland allow candi¬ 
dates for examination, under the New Mines Regulation Act, lu 
count one or two years passed at .the College of Physical 
Science in Newcastle the same as the like period served under 
indentures to a mining engineer, or as one or two years’ experi¬ 
ence in a mining office. This offers a very great advantage to 
young men who intend to devote themselves to the profession 
of mining engineering. 

The following candidates have been successful in obtaining 
Royal Exhibitions of 50A per annum for three years and free 


admission to the courses of instruction under the Science and Art 
DepartmentRoyal School of Mines, Jermyn Street, London : 
William Hewitt, aged 21, teacher , C S Fleming, 20, assistant 
teacher; Samuel Barrett, 22, assistant teacher Royal College 
of Science, Dublin : Henry I-ouis, 17, student, Robert H 
Reilly, 18, student, Thomas Arnall, 22, rule-maker. 

A SUM of 500/. having been placed at the disposal of the Council 
orthe Society of Arts, through SirWilliam Bodkin, byagentleman 
who does not wish Ins name to appear, for promoting, by means 
of prizes or otherwise, economy in the use of coal for domestic 
purposes, the Council have decided to offer the following prizes 
Pive prizes for carrying out the purpose of the donor, each prize 
to consist of the Society’s medal and 50/ Testing-rooms will 
he provided, in which the various competing articles may be 
tested in sucession, each competitor having allotted to him in 
turn a room and chimney, for a limited period, where he may fix 
his apparatus for the purpose of Its being tested by the judges 
appointed by the Society of Arts, the same to be removed when 
directed by the judges, such fixing and removal to be at the 
cost of the competitor The competing articles must be delivered 
at the London International Exhibition, South Kensington, on 
December 1, 1873, with a view to their being tested, and sub¬ 
sequently shown in the Exhibition of 1874 

THE last number of the Socuty vj Art.' Journal contains a 
Report on Cooking Apparatus at the International Exhibition, 
by Mr. G. W Yapp 

It is stated that a new Literary Review will be published at 
the beginning of next year, covering the same ground as the 

Uhenaum, the Aiademy, and Notts nnJ Quet us It will bupply 
a tegular weekly account of English and foreign literature, 
science, and learning, the fine arts and archeology, music, and 
the drama It Is added that the proprietors have purchased all 
rights in the tvitmghtly AiaJmy you) mil, and intend to make 
tint the scientific and learned jnrt of the new paper, though 
whether under the name of the Iculemy or some other name is 
not yet determined 

A LIFE of Clapatide, with an admirable portrait, precedes his 
posthumous work, entitled “ Recherches sur la structure des 
Anndlides Seden'aires," which is published as the new volume 
of the “Memoires de la Soclcte de Physique de Genii e." 


Wit have received a little pamphlet containing a very interest¬ 
ing account, by Mr J. Logan Lobley, of the excursion of the 
Geologists’Association to the Malvern district during the 2tst 
and five following dajrs of last month 


We have received Reports of the meetings of the Eastbourne 
Aaturel History Society for April 18 and May 23 At the 
former meeting, a paper by Miss A Woodliouse was read on 
OJoxa tnoschatelhna , and the Rev. A. K Chcrnl read one “ On 
Mosses ” At the latter meeting the following papers were read 
‘•The Orchidacese, with special reference to the species found 
near Eastbourne,” by Miss llall and Miss A. Woodhouse; 
CeiaXostoma Helvetia , by C J Muller; and "The Alluvial Beds 
of the Wish,” by the Rev. E. S. Deivick, FCi 
A CORRESPONDENT writes us that he has just obtained a 
specimen of quartz with gold found at Wanlockhead, Dum¬ 
friesshire. It is a fragment of a detached mass of quartz which 
weighed about ten pounds, throughout which gold was diffused. 
Gold has long been collected from the sand of some of the mu- 
lets at Wanlockhead and LeadhUIs, but no instance was before 
known of gold having been found in its matrix I he specimen 
which our correspondent has contains about as much gold as 
might be equal to the third or fourth of a sovereign, along with 
brown iron ochre diffused over one of the surfaces of the 
quartz. 
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A despatch from Havana, dated August 19, states that late ad¬ 
vices from Lima and Peru report a serious accident had occurred 
sixty miles from that city A body of earth, estimated at 10,000,000 
cubic yards, fell from a mountain side into a valley, severely 
injuring a number of persons, and damming up a river, the 
water of which had risen 109 feet above its usual height. En¬ 
gineers were of opinion that the water would soon burst its 
barriers, when it would rush towards Lima, sweeping every, 
thing before it, and submerging the lower portion of the city. 
Several towns in Clnll had been greatly damaged by earth¬ 
quakes. 

As the result of a recent careful study of the drug Pareira 
brava, Mr. Daniel Hanbury has discovered that, instead of its 
being obtained from Ctssampelos pareira, of the natural order 
Memspermacea, the genuine Pareira brava is the stem and 
root of a plant which he has identified with Chondrodendron 
tomentosum of Rim and I’avon. The drug of English com¬ 
merce, however, is mostly of larger size than the root of Chon - 
drodendron and is of doubtful origin, the structure of the wood 
being also that of the order Memspermaeea. 

Under the title of “ On Coal at Home and Abroad,” Messrs. 
Longman have recently published in one volume the following 
three articles, contributed to the Edinburgh Review by the Rev. 
J. R. Leifchild t—1. Consumption and Cost of Coal, a On the 
Coalfields of North America and Great Britain, 3 Fatal Accidents 
in Coal Mines. The republication of these papers at the present 
time is very opportune, they will be found to contain a great 
deal of information on the all-important “ Coal question,” as 
well as many interesting details concerning the working of coal 
mines and the character and condition of the miners. 

Zoologists will find in Dr. Theodore Gill’s “ Synoptical 
Tables of Characters of the Mammalia,” prepared for the Smith¬ 
sonian Institution of Washington, an excellent, concise, and 
accurate description of the characters of the families of the 
Mammalia, m a form more scientific and manageable than any 
yet published, at the same time that the merits of the most 
modem suggestions are fully weighed. The biography of the 
subject is also exhaustively treated 

The Brighton Aquarium is an institution which all biologists 
undoubtedly look to as one from which much valuable in¬ 
formation may be obtained on points connected with the habits 
and peculiarities of the animals which it has such advantage! in 
retaining. The communications made public by its “ Consulting 
Naturalist,” however, are of a character very different from what 
we should expect from one so favourably placed. A fresh 
arrival is thus announced —“ One.of the funniest little ‘cussei ’ 
ever turned out of Nature's workshop, in the shape of a seal, 
made a bow to the public in the Brighton Aquanum’.a few days 
ago.” This is followed, later on, by a quasi advertisement of the 
concert given in the building, in which the;seal is playfully made 
to do duty as the butt for pun and slang quotation. 

The additions to the Zoological Society’s Gardens during the 
past week include two Persian Sheep (Ovu artes), presented by 
Mr, W. H. Shirley; a Diamond Snake (Motelia spdotes) from 
New South Wales, presented by Mr. H Fneland j two Robben 
Island Snakes (Coronella phocarum), presented by the Rev. G. 
H. Fisk ; two Chubb (Leucucvs cephalus) and a Barbel (Barbus 
vulgaris) presented by Mr. E. S. Wilson, two Ring-tailed 
Lemurs (Lemur catta ) from Madagascar; a King Parakeet 
(Aprosmiclus scapulatus) from New South Wales; a Black 
Cuckoo (Eudynamys orientalis ) from India, purchased; a 
Weeper Capuchin (Cebus capuctnus and a White-throated Sa- 
pajou (C. hypoltucus) from America, deposited. 


A POSSIBLE NEW METHOD OF ELECTRICAL 
ILLUMINATION 

T T will be in the recollection of the readers of the Journal, 
that, in April last, an analogy was pointed out between 
sunlight and the electric light, and that certain conditions were 
therein indicated as being most favourable to that particular de. 
velopment of light which would best bring out the separation of 
the power producing the light from the place of its manifesta¬ 
tion. Those conditions were the employment of magneto-elec¬ 
tricity, and the use of a closed incandescent conductor in an at¬ 
mosphere which would not oxidise or otherwise affect the dura¬ 
bility of the light-producing material. From the quotation from 
the Russian paper Golos which follows, it will be seen that the 
results anticipated ore even now m the course of realisation, and 
all that practical men can do is, to wish the plan the success it 
seems to deserve, and to wait the result of the further exhibitions 
of its power in London and other places more accessible to the 
Western nations than St Petersburg ■— 

“On Tuesday the 8-20 of May, a most interesting trial was 
made for the first time in public at the Admiralty House, St. 
Petersburg, under the auspices of Messrs. S A KoslofT and 
Co, the proprietors of the patent, of a new system of light¬ 
ing by electricity, the invention of Mr. A Ladiguin, of that 

“ Owing to the restricted space in the hall made use of on 
this occasion, the number of spectators was necessarily limited, 
but still they consisted of more than a hundred specialists from 
different countries, representatives of science, honourable visitors, 
and many reporters, who were all deeply interested, and unani¬ 
mously decided that the trial was really successful. 

" Up to the present time, as 13 well known, the electric light 
has been used only for lighthouses, as an electric sun illumina¬ 
tion for signals, or on the stage, where a strong light may be 
required without regard to cost, but thus far it has been quite 
impossible to employ it for lighting streets or houses 

“ By the old method the electric spark was passed between 
two points of charcoal, each attached to a copper wire connected 
with anelcctro magnetic machine. 

“The disadvantages attending this mode consisted in the 
facts that, for each light a separate machine was required, and 
that the {light so obtained, although very powerful, was im¬ 
possible to be regulated, besides being non-continuous, owing 
to the rapid consumption of the charcoal points from exposure 
to air, 

“All these difficulties Mr A Ladiguin has tried and appa¬ 
rently overcome most successfully. 

“By his newly-invented method, only one piece of charcoal 
or other bad conductor 15 required, which being attached to a 
wire connected with an electro-magnetic machine is placed in a 
glass tube, from which the air is exhausted, and replaced by a 
gas which will not at a high temperature combine chemically 
with the charcoal This tube is then hermetically sealed, and 
the machine being set in motion by means of a small steam- 
engine, the charcoal becomes gradually and equally heated, and 
emits a soft, steady, and continuous light, which, by a most 
simple contrivance, can be strengthened or weakened at the 
option of those employing it; its duration being dependent 
solely on the electric current, which of course will last as long as 
the machine is kept in motion 

“Taking into consideration the fact that one machine, worked 
by a small three-horse power engine, is capable of lighting many 
hundreds of lanterns, it is evident what an enormous advantage 
and profit could be gained by the illumination of streets, pnvate 
houses, public buildings, and mines with the new electric light. 
In the Utter it must prove invaluable, as no explosion need ever 
be feared from it, and these lanterns will burn equally as well 
under water as in a room. 

“Without mentioning the many advantages this mode of 
illumination has over gas, which by its unpleasant odour and 
evaporation is slowly poisoning thousands of human beings, and 
from which explosions are frequent, we can state that by calcu¬ 
lations made, this electnc light can be produced at a fifth of the 
cost of coal gas. 

“ We hope shortly to place before the public more complete 
particulars, as well as reports of further experiments which are 
proposed to take place in Vienna, Paris, and London.’ 

* From the Journal0/ the Satiety qf Aril. 
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GROWTH OR EVOLVTION OF STRUCTURE IN 
SEEDLING PLANTS* 

'T*HE continuous absorption of oxygen, and formation of car. 

bonic acid, is an essential condition of evolution of structure, 
both in plants and in animals 

The above proposition in so far as it relates to animals will 
probably be admitted by all , the opposite opinion is, however, 
commonly held as regards plants , yet we propose to show that 
in these organisms, as in animals, growth as applied to evolu¬ 
tion of structure, or organisation of material provided, Is inse¬ 
parably connected with oxidation. 

The discussion of the proposition in question necessarily in. 
volves a preliminary view of the character of the gases exhaled 
from various plants. Commencing with the lower organisms as 
fungi, the uniform testimony is that these plants at all times 
expire carbonic acid, while it is chiefly in the higher plants, and 
especially in those which contain chlorophyll or green colouring 
matter, that carbonic acid is absorbed and oxygen exhaled. 
The inquiry then in reality narrews itself down to the examination 
of the growth of chlorophyll-forming plants 

Regarding these plants the statement is made and received, 
that they change their action according as they are examined 
in die light or 111 the dark, exhaling oxygen under the first condi¬ 
tion, ana carbonic acid under the second. Various explanations 
of this change of action have been given, that generally accepted 
accounting for it on the hypothesis of the absorption of carbonic 
acid by the roots, and its exhalation by the leaves when light is 
no longer present 

The change, on the contrary, appears to arise out of the fact 
that two essentially different operations have been confounded, 
vis. the actual growth or evolution of structures m the plant, 
and the decomposition of carbonic acid by the leaves under the 
influence of the light, to provide the gum or other materials 
that are to be organised. These two factors are separated bv 
Prof. J W Draper in his discussion of the conditions of growth 
in plants We propose to show that by adopting this proposi¬ 
tion of two distinct operations in the higher plants, all the 
apparent discrepancies regarding the growth of these plants are 
explained. 

The growth of seedlings in the dark offering’ conditions in 
which the act of growth or evolution of structure is accom- 

?lished without the collateral decomposition of carbonic acid, 
arranged two senes of expenments m which growth under 
this condition might) be studied and compared with a similar 
growth in the light. That the experiments might continue over 
a sufficient period of time to furnish reliable comparative results, 
I selected peas as the subject of tnal, since these seeds contain 
sufficient material to support the growth of seedlings for a 
couple of weeks. 

To secure as far as possible uniformity of conditions between 
the dark and light senes, and also to facilitate the separation, 
cleansing and weighing of the roots, each pea was planted in a 
glass cylinder, one inch in diameter and six inches long. These 
cylinders were loosely closed below by a cork, and filled to 
within half an inch of the top with fine earth or vegetable 
mould. They were then placed erect in a covered tin box or 
tube stand in such a manner that the lower end dipped into 
water contained in the box, while the whole of the cylinder 
except the top was kept m the dark. Thus the first condition 
for germination, viz., darkness, was secured ; the second, warmth, 
was supplied by the external temperature, which varied from 
70 0 to 80° F , while regularity and uniformity in the supply of 
moisture in both series was secured by having a box of cylinders 
or tubes for each and keeping the level of the water the same in 
both. The supply of oxygen was also equal and uniform, 
since the upper part of each tube presented a similar opening 
to the air. 

Thus prepared, one box containing five cylinders was kept in 
a dark closet, while a second, similar in all respects, wss placed 
in a window of an adjoining room, where it was exposed to 
direct sunlight five or six hours every day. To each tube a light 
wooden rod thirty inches in length was attached, and on this the 

K :h of the seedling was marked every twelve hours. The 
selected were 7 A.M and 7 r.M. I thus obtained the 
night and day, or dark and light growth of every seed ling, as 
long as those in the dark grew. The seeds were planted on 
June 1st, and appeared above the ground on June 6th, when the 

-.--j commenced. In each series one seed failed 

* From Sillimu’s Americas Journal of Science sad An. 


to germinate, the record, consequently, U for four plants m 
each, and the history of the evolution of structures is as follows . 

Evolution of Structure in the Dark —In Table I the seeds 
are designated as A, B, C, D, and each column shows the date 
on which leaves and lateral growths appeared These consti. 
tute periods in the development of the plants, which are indi¬ 
cated by the number I, 2, 3, 4, 5, 6. The weight of each seed 
is given m milligrammes. 

Table I —Seedlings frown in the Dark 


10th ,, 
12 th „ 
14th ,, 
17 th „ 


7th day 7 th 

9th „ 9U1 

10th ,, utl 

12th ,, ijtl 

;s 


12th „ 
14th „ 
17th „ 


IS regards time 
- plant It also 
indicates for each plant an equality in the number of periods of 
evolution, viz , 6, notwithstanding the difference m the weights 
of the seeds, and suggests that the power of evolution of struc¬ 
ture in seedlings resides m the germ alone. 

The character of the evolution in the six periods shows a 
steady improvement or progression. 

In the first, the growth consists in the formation close to the 
stem of two partially developed pale yellow leaves. 

The second period Is similar to the first, except that the leaves 
are a little larger. 

The third presents a pair of small yellow leaves close to the 
main stem, from between which a lateral stem or twig about one 
inch long projects, and bears at Us extremity a second pair of 
imperfectly developed yellow leaves, from between which a 
small tendril about a sixteenth of an inch long is given off 

The fourth resembles the third, the lateral twig being longer, 
and the tendril three times as long as m the third. 

The fifth is like the fourth, except that the tendril bifurcates. 

The sixth is similar to the fifth, except that the tendril tnfur- 

Stem, leaves, twigs, tendrils of various degrees of complexity, 
all are evolved by the force pre-existmg in the germ without the 
assistance of light. 

Evolution of Structure in the Light. 

Table II.— Seedling}grown in the Light 

G. F G. H. 

Weight of seed 288 426 461 544, 

Tenod 1, — 6th day — 6th day 

„ 2, 7th day. 7th „ 7th day. 7th „ 

1. 8th „ 8th „ 8th ,, 9th „ 

12th „ 9th „ 10th „ 10th „ 

15th „ nth „ 14th „ 12th „ 

»3‘J» 14th „ 

Table II was obtained in the same manner as Table I, the 
columns representing the days on which lateral growths and 
leaves appeared. Though there is not the same uniformity as m 
Table I. the penods are identical m both as regards the visible 
character of the evolution Nothing appears 10 the second that 
did not pre-exist m the first, and in the case of the seeds E and 
G the evolution is even deficient ts regards the first and the sixth 
penods 

While the general character of the evolution in both series is 
similar, certain minor differences exist In IT. the leaves and 
tendrils are many times huger than m I., and they, with the 
whole plant, are of a bright green colour, instead of the sickly 
pale yellow of I.; but the light has not developed any new struc¬ 
ture; it has only perfected those which pre existed, and converted 
other substances into chlorophyll which is not an organised 
body. 

Not only did the plants in the two senes present similanties 
in evolution of structure, but the average weight of dry plant in 
each was very nearly the same, for . 

455 of seeds in the dark produced 184 of dry plant, while 
4SS .. light „ 215 » ». 

A comparison of the parts below the ground with those 
above (both being dried at 212 0 F) shows that the proportion 
of root to total weight of plant was also nearly identical, 
being, ^ 


i. T 
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25 of root for J 00 of plant in the dark, and 
33 „ 100 ,, light. 

The dose similarity in the evolution of visible structure in 
the light and in the dark, the small difference in the total 
weights of the plants grown in the same time in both series, and 
the close approximation in the proportional weight of root to 
plant, all justify the conclusion, that the growth in darkness and 
In light closely resemble each other, and that it is proper to 
reason as regards the nature of the action from the first to the 
second 

Another interesting fact which lends support to the opinion 
that the process of growth in seedlings developed m the dark is 
very similar to that occurring in those grow n in the light, is the 
character of the excrement thrown out by the roots It is well 
known that many plants so poison the soil that the same plants 
cannot be made to grow therein until the poisonous excretions 
from the roots of the first crop have been destroyed by oxida¬ 
tion. In the case of peas this poisoning of the soil takes place 
in a very marked manner, and I have found that in the pots in 
which peas have been grown in the dark, the soil is so poisoned 
by the excrements from the roots that a second crop fails to 
sprout Docs it not follow, that since in the two senes wtth 
which I experimented, the excrements from the roots possessed 
the same poisoning action, the processes in the plants from which 
these excrements aaose must have been similar? 

There remains an important argument concerning which 
nothing has thus far been said It is to be derived from the 
consideration of the rate of growth m the light series during 
various periods of the day of twenty-four hours If the evolu¬ 
tion of structure m a plant in daylight is the result of the 
action of light, that evolution should occur entirely, or almost 
entirely during the day. If, on the contrary, it is independent 
of the light, It should go on at a uniform rate as in plants in the 
dark. 

For the elucidation of this portion of the subject, I present 
the following tables; the first of which shows the growth by 
night, 7PM to 7 A M , of the seedlings in the dark series, com¬ 
pared with their growth by day, 7 AM to 7 P M The measure¬ 
ments were taken fiom the sixth to the twentieth of the month, 
the day on which growth ceased in the dark senes — 


Table III —SeeJituqsgrown 

Night growth 


t the titvi 

Day growth. 
14 inches 


Average, 15} ,, Average, 12$ „ 

The total day growth and night growth under these ci 


12 inches 

In Table IV the growth of the light series is given in the 
same manner, by day and by night, for the same time, viz., to 
June 20 The thermometric and hygromelnc conditions m 
:s were very similar, as indicated by the dry and 


bulb thermometers suspended : 
tubes 

Table IV — Smiling 


the \ 


tinny of each 9et Of 

»the light 


Average, 6J ,, Average, 6 ,, 

In the average, and throughout the table, with a single excep¬ 
tion, not only is the uniformity in the rate of growth during the 
day and night shown, but the slight excess of night growth found 
in the senes kept in the dark is likewise copied. We must 
therefore accept the conclusion that the act of growth or evolu¬ 
tion of structure is independent of light, and that the manner of 
growth during the day ts similar to that at night 
It will be noticed that the total average height attained m the 
light is only about half that in.the dark senes The explanation 
of this we have already seen tit the fact that in the former tie 
leaves and tendnls were nsach huger than in the fatter, while,the 
dry weights were nearly the same. The material of the seed is 


the light series was consumed in extending these surfaces, while 
in the dark senes it was spent in lengthening the stem. 

Having established the continuous character of growth in seed¬ 
lings, and the similarity of rate and nature of the process by 
Bight and by day, and admitting that at night plants throw off 
carbonic acid, it is not improbable that this carbonic acid arisen 
not from mechanical absorption by the roots, and vaporisation 
by the leaves, but as a direct result or concomitant of the act or 
process of evolution of structure 

To put the matter m the clearest form, let us first understand 
what growth is It appears m ail cases to consist m the evolu¬ 
tion or production of cells from those already existing Accord¬ 
ing as the circumstances under which the cells are produced 
vary, so does the tissue ultimately produced vary. Cells formed 
in woody fibre become wood. Cells formed in muscle in their 
turn form muscles, but the starting point of the process in every 
instance is the formation of new cells 

If now we examine the evolution of cells under the simplest 
conditions, as, for example, in the fermentation that attends the 
manufacture of alcohol, we find that with the evolution of the 
toruUe cells carbonic acid is produced. The two results are 
intimately connected, and it is proper to suppose that since the 
carbonic acid has arisen along with the new cells, the latter 
operation must in some way involve a process of oxidation. 
Accepting I lie hypothesis that oxidation is attendant on these 
processes of cell growth under the simplest conditions, we pass 
to the examination of what occurs m the lowest forms of vege¬ 
table organisms found in the air 

Tlit fungi, and indeed all plants that are not green, with a few 
exceptions, exhale carbonic acid and never exhale oxygen. In 
this case, in which cell production often occurs with such mar¬ 
vellous rapidity, the carbonic acid must have arisen as a conse¬ 
quent of the cell growth It is improbable that it bus been 
absorbed by roots and exhaled from the structures, either in these 
plants or in those produced during fermentation In the latter 
there never are any roots, and in the former, even where roots 
are present, they bear a small proportion to the whole plant. 
The quantity oi moisture exhaled by such growths is also insig¬ 
nificant, and out of proportion to the carbonic acid evolved. We 
must, therefore, in this case decline to accept the root-absorption 
hypothesis, and admit that the carbonic acid hasansenas a result 
of the cell growth m the plant 

Passing to the chlorophyll-bearing plants, we find that in the 
Phanerogamia it is only the green parts that at any time exhale 
oxygen, and then only under the influence of sunshine, llie 
other parts of the plant above the ground, that are not green, 
viz , the stem, twigs, flowers, &c , are at all times, day and 
night, exhaling carbonic acid. The whole history of tie plant, 
from the time the seed u planted, to its death, is a continuous 
story of oxidation, except when sunlight is falling on the leaves. 
The seed is put into the ground, and during gemmation oxygen 
is absorbed and carbonic acid exhaled II the seedling be kept 
in the dark, oxygen is never exhaled, carbonic acid is, and the 
plant not only grows, but all visible structures except flowers 
are formed in a rudimentary condition In the light the growth 
during the night time is attended by the evolution of caibonic 
acid, while during the day tune the bark of the stem and 
branches is throwing off carbonic acid W hen flowers and seeds 
form, the evolution of carbonic acid attending this highest act 01 
which the plant ts capable, is often greater than that produced 
at any time in many animals t 

Everything in the history of plants, therefore, tends to show 
that the evolution of their structures is inseparably attended by 
the formation of carbonic acid; and it seems impossible, when 
we consider the evolution alone, to arnve at any other opiniod 
than that already expressed—that, all living things, whether 
plant or animal, absorb oxygen and evolve carbonic acid, ojr 
some other oxidised substance, as an essential condition of tie 
evolution oi their structures. J. C. DRAPKk 


SCIENTIFIC SERIAL 
The first number of the Zetiuhnft fur Ethnology for 1873. 
opens with an interesting paper by Dr. George Schweinfurth 
on the Monbutta Tribes ot Central Africa, whose name and 
(xistence have hitherto been unknown to us. Dr, Ori and SI. 
Jules Poncet had shown that there were important stream 
south of the Mraw-Miara Territory, which tookajyeyteriy cotMkfe 
and that the banks of the most considerable of these overs were 
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occupied by a brown skinned race differing widely from the con¬ 
tiguous negro tribes, both in colour and in civilisation. These 
are the Monbuttas, known also to the ivory-traders as the 
Guruguri, in allusion to' their practice of bonng their ears 
Their country, which Dr Schwemfurth visited in 1868, and 
where he remained for five weeks under the special protection 
of the king, Munsa, is a densely populated district lying between 
3 and 4 N lat, and 28 and 29 E. long, and bounded on the 
north by the Kibali, a copious stream which unites with the 
Gadda, and under the name of Uelle receives m its passage 
through the Miam-Miam country a number of other streams that 
serve as feeders to I ake 1 sad The country of the Monbuttas, 
lying at an elevation of fiom 2,500 to 3,000 ft above the level 
of the sea, consists of an ever-varying alternation of gently 
swelling hilts and well-watered valleys, alike rich in palms and 
bananas, and every other form of luxuriant tropical vegetation 
In this earthly paradise where Nature spares man the burden of 
labour, the people, although living under an organised system of 
government, and showing extraordinary skill in working metals 
and in other arts, are habitual cannibals This is not from want of 
animal food, as elephants, buffaloes, antelopes and wild swine 
abound, but whatever the cause may be, the fact is undisputed that 
the cannibalism of the otherwise gentle Monbuttas exceeds that of 
any other known African nation, and is systematically gratified at 
the expense of the more degraded blacks living heyond their fron¬ 
tiers, whom they seise and carry away, driving their captives before 
thim like a herd of sheep, and slaughtering them as they need them 
The young children and the fattest individualsarekept for the royal 
kitchen, where the flesh is dried and prepared with capsicums 
and many savoury fruits for the king, Munsa, whose numerous 
wives have to take it 111 turn to cook for him The power of 
the king is supreme, and it would appear that the land of the 
Monbuttas may rank as one of the most important monarchical 
states of Central Africa In race the people seem to approxi¬ 
mate to the Fulhe, and 111 language to the north equatorial Afri¬ 
can group They recognise one supreme being, appear to have 
no outward symbols of worship, and practise circumcision —Dr 
P, Langerhans has a paper in this number on the anatomical fea¬ 
tures of interest belonging to a senes of facial and cranial mea¬ 
surements, with the corresponding photographs, taken at Jeru¬ 
salem from among the mixed population of Khurds, Armenians, 
and Negroes (from Dir) As a contribution to human compara¬ 
tive anatomy the paper will be found useful —Those interested 
in the study of the prehistoric remains of Holland and the Low 
Countries generally will find much serviceable matter in a paper 
by Dr. Frtedel, who points out the distinctions between the 
Fnsic-Gennamc and the Celtic-Batavian remains, and passes in 
review the collections preserved in the various Dutch museums, 
of which that of Leyden is the most valuable m an ethnological 
point of view. 


. :r contains several papers on electricity. Dr. Her¬ 
mann Hefwig investigates the influence of free electricity at 
the surface of electrodes, on clectro-dynamic phenomena. 
His experiments were made with a delicate electro-dyna¬ 
mometer, in which the deflections of the btfilar and mul¬ 
tiplier coils were compared, the electro-motive force and 
resistance being varied —A paper by M Edlund treats of the 
chemical action of the galvanic current and the distribu¬ 
tion of free electricity on the surface of an electrode. The 
author applies his theory (of electricity being a phenomenon of 
the luminiferous ether), to the decomposition of water by a 
current, and institutes a comparison between what occurs in a 
ring-tube in which a gas is forced into circulation from a certain 
point, with the phenomena in a galvanic circuit. In another 
note the same author opposes von Bezold’s explanation of “ dis¬ 
junction currents,” which he thinks are due to an electro-motive 
force in the voltaic arc itself, not to a difference in tension be¬ 
tween the electrodes —M, Wullner describes experiment* con¬ 
firming his former assertion (questioned by Schuster) that 
nitrogen, in Geissler tubes, gives both a band and a line spec¬ 
trum. A valuable senes of expenments on heat consumption m 
the solution of salts, and the specific heats of salt solutions is de- 
tailed by Dr. Winkelmann, who here extends the previous work 
of Graham and Person on the subject —There arc also vipers 
on the change of volume of solid substances through the forma¬ 
tion of chemical combinations of the same aggregate state (W. 
MUUer), on the pole-points of a magnet (Rlecke), on the dyna¬ 
mical principle of Hamilton in thermo-dynamics (Sxily), on a 


new mode of exhibiting metallic spectra (hdelmann), and one or 
two others. 

Thk July and August numbers of the American Natmalat 
contain, among others, the following papers —Dr Flliott Coues 
disiussesthe relationship between the Prainc Wolf, or Coyote 
(Cams latrans), and the common dog, taking a pointer as his 
type, which Is much of the same si/e. The physiognomy of the 
formei is said to be between that of a wolf and a fox, “ but more 
doggy than either ” Its affinities with the dog are shown to be 
cxtieimly close.—Mr T M Trippe gives reasons for instances 
of irrigular migrations of buds, showing that some depend on 
human interference, and changes in climate, and others are as 
yet unexplained —l’rof Verril describes a new species ol Octopus 
(O hairdu ) from the bay of l<undy It is somewhat related to 
O giotnlandtcus, but differs 111 the liectocolyltsed arm being 
longer and otherwise different —Alexander Agassiz, m a fully 
illustrated article, gives reasons in favour of the supposition that 
the pedicellana: and spines of Echmodermata are only modifica¬ 
tions of a single type form, to suit different purposes 111 the ani¬ 
mal’s economy,—Prof W J Beal, on the phjllolaxy of cones, 
shows that the well-known laws of phyllotaxis arc very genet al, 
nevt rtheless there are exceptions to them, well maiked among 
some cones, as is proved by the autboi’s examination of 1 very 
large number from the Norway spruce, in wlmli i) and were 
the common fractions—Mr A S Packard, jun, treits of the 
distribution of Californian moths, bringing information on their 
peeuliaiities to bear on Prof Gray’s work on the di-lnlmtion of 
Californian plants—Dr Theodore Gill his, a paper on the 
status of Aristotle 111 systematic zoology, in winch he givts scry 
cogent reasons against that great philosophei having the know 
ledge of the principles of zoology which is asetibed to him by 
some He concludes that “ there is not the slightest evidence 
of any recognition of what is now understood by classification in 
any of the extant treatises of Aristotle on animals, ami the 
systems framed to embody his generalisations have been con¬ 
structed from isolated sentences wrested from their context, and 
simply reflect the framer’s notions or his ideas as to what Aris¬ 
totle might have supposed ”—Prof Bessey notes the sensitive¬ 
ness of the stamens of Portulaca and Claytoma 

AhHha!ungen der Naturfarschenden Gessellwhaft in Rente, 
1872 —Prof Dor has an article, m this number, on colour blind¬ 
ness Various experiments are described , the method most 
preferred having been that of viewing spectral colours with a 
polarisation prism The author rejects the Young-Helmholtz 
theory, which, as is known, supposes three coloui-perceiving 
elements in the retina, those for percejttion of red, those for 
green, and those for violet (or blue) Among his objections are 
these absence of anatomical proof, distinct vision of many of 
the colour blind, the spectrum as observed by two persons, 
brothers, who bad no perception of red or violet, was of normal 
length , all the pathologically colour blind suffered from atrophy 
of the optic nerve through cerebral or spinal injuries , in these 
cases, the fibroas and cellular layer of the retina, and the optic 
nerve, to the brain, were atrophied, but not the rods and cones, 
in retinal disease, on the other hand, the perception of colours 
is not jicrverted, though diminished He concludes that colour 
blindness is a cerebral affection —A note by Dr Adolph Vogt 
treats of the drainage of towns, in view of a faulty state of things 
at Berne —The action of Buss’s new governor is discussed in a 
paper of some length by the inventor.- Dr A Forster commu¬ 
nicates a note on the falling stars of November last, also meteo¬ 
rological observations at the Berne Observatory during 1872 
From the curve of dally temperature variations at Berne it appears 
that these are sometimes considerable, eg 18 6° C in 24 hours, 
a fact of significance for health.—We may furl hei note, m this 
i number, some contributions to local botany, by Dr Wjdler 


SOCIETIES AND ACADEMIES 

Belgium 

Royal Academy of Sciences, June 7.— M. Quc’clel pre¬ 
sented a note on the solar eclipse of May 26, 1873—M Mon- 
tigny gave the restdts of a second series of experiments made on 
the spire of Antwerp Cathedral, in which he determined baro¬ 
metrically tke heights at several points, m winds of different 
direction and velocity His tables show a difference between 
the calculated height and the real height, the latter being greater 
for winds of th’e eastern semicircle, while the former is greater 
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fof westerly winds. In north and south winds, and those closely 
neighboring, the heights measured both ways closely agreed. 
The deferences between true and barometric altitude for the 
same gallery increase regularly, but in contrary direction", from* 
the meridian to the azimuths east and west, when they each at¬ 
tain their maximum value 'I he height, barometrically .mea¬ 
sured, increased, as a rule, with the velocity of the wind. No 
connection was demonstrable between barometric height and 
inclination of wind Observations at Namur and Brussels are 
compared with those at Antwerp, and show a cycle like that just 
described, only the regions to which the maximum and minimum 
(barometric) altitude correspond are, at these places, m the Con¬ 
trary direction to those at Antwerp —M Melscns communicated ' 
a paper on the effect of reducing alcoholic drinks to very low 
temperatures. A liquor like brandy may be cooled to—60“ C. 
without being painfully cold to a person taking it From the 
phenomenon of congelation in ordinary and sparkling wines, M. 
Melsens seeks to show how wines and beer also may be im¬ 
proved by application of cold —M. Louts llenry described re¬ 
searches on the etherised derivatives of alcohols and of poly¬ 
atomic acids , also on propargvlic compounds —M de Selys 
Longchamps made a third addition to his “ Synopsis of the 
Gomphmes,” of which he can now enumerate 1S8 species (seven, 
teen of these being new), airanged in forty-three genera and sub- 
genera —M Van llencden gave a summary account of results 
from a voyage to Brazil and La Plata. Ills mam object had 
been to study the fauna of the American coast, and specially of 
Rio He describes the frequent formation of lagoons by the 
deposit of a transverse bar separating the water of a bay from 
that of the sea. Fresh water continually entering such lagoons, 
their saltness disappears, and an interesting question was, how 
had the original ocean fauna, here enclosed, been affected by the 
change of physical conditions M Van Beneden made various 
dredgings in the bay of Rio (m which the tidal change of sea- 
level is very small), and in these lagoons, and promises future 
communications on the subject He mentions having found in 
some lower forms of Crustacea (LernanthrofuJes and Clavelhtue) 
a double circulatory system like that in Annelides. Besides the 
lacunar system, in which circulates a colourless liquid having 
white globules, there is a complicated system of vessels with 
proper walls, containing red blood without globules There is 
no connection , the two liquids do not mix The colouring 
matter is hremoglobin The branchnc and trunk, alternately 
contracting and dilating, put the liquids in circulation. The 
author also mentions having dissected a lamantin (disinterred for 
his benefit), and a dolphin, and describes exceptional features in 
both 'I he paper gives several interesting zoological facts 

July $ —M Quetelet read a paper on the calculation of pro¬ 
babilities, applied to the science of man ; reviewing recent pro¬ 
gress of statistical science m this direction, and giving numeri¬ 
cal results in the case of stature and mortality —M. Van 
Beneden presented two coloured drawings of Cetacea captured . 
at the Cape of Good Hope. He thinks zoologists have too little 
regarded the system of coloration in such animals, and his re¬ 
marks bear chiefly on this —M L. Henry communicated a 
paper on diallylic compounds, being part of a series of researches 
on glyceric derivatives —M. bwarts followed with a note on 
some properties of pyrocitnc acids.—M. Spring communicated 
some facts with reference to the oxygenated compounds of 
sulphur. 

Paris 

Academy of Sciences, Aug. 18 —M. Bertrand, president, 
in the chair—The following papers were read ^Fourth note 
on guano, by M Clievreul The author has found that the crys- 
talhsable matter C, described in his late notes, is an ammonia 
salt, and that the other body insoluble in cold water a a very 
complex mixture containing acid. He gave no further details.— 
Direct demonstration of the fundamental principles of thermo¬ 
dynamics, by M. A. Ledieu.—On the movements of the Phyl¬ 
loxera from place to places by MM J L Planchon and J. 
Lichtenstein —M. de Lesseps demanded the appointment of a 
Commission by the Academy to examine his project of a Central- 
Asian railway.—M. Daubree communicated a letter from Mr. 
Nordenskiold, giving an account of the discovery, in recently 
fallen snow, of a carbonaceous snow containing metallic iron. 
This was first found at Stockholm ; but the author, fearing that 
the powder might be due to the soot of the city, wrote to his 
brother, then in the centre of Finland, to collect snow there. 
The results were the same, and Mr. Nordenskiold has obtained 
sufficient for a quantitative analysis which he proposed to make 


4. *873 

during the coming winter.—Researches on secondary ascending 
currents, and their application (continuation), by M G. Plante, 
—A description of the cryptograph, by M Pelegnn,—On alge¬ 
braic left-handed Curves, by M. Picquet.—Experimental re¬ 
searches on ^plosives, by MM. Roux and Sarrau,—A new 
method of estimating ammonia, organic nitrogen, and nitric acid 
in waters, soils, and manures, by M/Piuggari. The author 
proposed to convert all nittogenous bodies into ammonia and 
nitric-and nitrous acids by acting on them with a mixture of 
argentic chloride and potassic hydrate, and then converting the 
oxidised nitrogen into ammonia by nascent hydrogen. He pro- 
, posed to estimate the resulting ammonia by Nessler’s process, 
except when below o ooooi grm , when he proposes a special re¬ 
agent, composed of two drops of phenol and 5 or 6 c c. of hypo¬ 
chlorite of soda, which gives a fine blue-violet colouration to 
ammomacal liquors —On the hydrochlorate of terpene, and on 
the isomerism of the bodies having the formula C l0 H 1# IIC1, 
by M. Rtban —On the variations of hemoglobin in the zoologi¬ 
cal series, by M Quinquaud — On the variations of the uime 
under the influence of caffeine, coffee and tea, by M. Rabuteau 
—On the zoological position, &c., of the parasitic Acanaus 
known as Ilypopu 1, by M Mcgnin —On a deposit of silicified 
vegetables in the coal basin of the Loire, by M Grand’Eury — 
On the existence in the quaternary period of a large glacier in 
the mountains of Aubrac (Lozfcre) by M G Fabre.—Note on 
the meteors of November zj, 187Z, by M Cli, Dufour —On the 
meteors of August 9 and 10, by M. F Tisserand.—A note op 
the same subject, by M. Chapelas, concluded ihe business of 

August *5.—M Bertrand in the chair —The following papers 
were read :—On Zollner’s theory of solar scorise as being the 
cause of spots, by M. Faye. The author observed that this 
theory as recently developed in a communication to the Royal 
Saxon Academy agrees better with the known facts of the 
motions of the spots than does Secchi’s eruption theory —On 
the polar plammeter, by M. 11 Resal —On the thoracic and 
abdominal phosphorescent organs of the cocuyo of Cuba, by 
MM. Ch Robin and A Lubvulbine The systematic name of 
this insect is Pyrophorous noctilucus (I-latot noitilucus L ) 
Direct demonstration ol the fundamental principles of thermo¬ 
dynamics, part vu , by M A. Ledieu —On the rapidity of re¬ 
production in the Phylloxera, by M. Lichtenstein.—On a 
principle of union in universal chemistry, as applicable to organic 
chemistry, by M E. Martin — A letter was received from M. 
Wolf announcing the discovery of two new comets by MM 
Boreilly and Paul llenry —On the spectrum of comet III., 1873, 
by MM Wolf and Rayet —On the spectrum of the solar at¬ 
mosphere, by M G Rayet. The author announces the dis¬ 
covery of the fact that the least refrangible of the two D lines is 
longer than the other, as he saw the former reversed when the 
latter was invisible —Twelfth note on the effects of barometric 
changes on life, by M P. Bert —On hay fever, by M. E. 
Decaisnc The author asserted that this disorder has no actual 
existence as a separate disease.—Experiments on the scolex of 
Aetna mtdtocanelUUa, by M. Saint-Cyr —On the mqftffncnts of 
the stamens in Puta, by M. G Carlet. 
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THE ENDOWMENT OF RESEARCH 


<* VI. 

A MONG the difficulties which are likely to impede the 
*"*■ ready realisation of the object to which atten¬ 
tion has been drawn, there remains one which will 
always be most keenly felt by those who have 
devoted the most thought to the question. Beneath 
the woid “Science" there lurks a distressing am¬ 
biguity, which, though it may not force itself upon the 
attention of the devoted students of any particular branch, 
is always arising when the general claims of scientific 
study come on for discussion. For our present purpose 
it is particularly important to attach that meaning to the 
word which, while best justified by usage, is also most 
calculated to conciliate good will from all quarters. 

It will hardly be denied that the name primarily 
belongs to those sciences called by way of distinction 
“natural,” m the name of which this journal is con¬ 
ducted, and which therefore it is needless to enumerate 
here , and that.the name is thence transferred, by reason 
of analogies of varying degrees of strength, to those other 
branches of knowledge which either in their logical 
methods or positive results approximate to the standard of 
the phystcal sciences. Although it would be presumptuous 
to attempt to lay down with exactness the line which 
must somewhere exist between scientific and unscientific 
knowledge, it must yet be always necessary to treat with 
much suspicion the claims of mere erudition and of social 
theorising to be admitted to the honoured name. The 
old-fashioned reputation of the grammarian or the divine, 
and the modern popularity of practical reformers, are 
neither of them grounds on which to found a title to 
national endowment. The unprofitable studies for which 
the Universities were once famous have for centuries been 
abundantly rewarded, and the applause of a crowded 
congress is ever ready to acknowledge the merits of a 
novel speculation in Sociology. It is not unnatural that 
those who know by hard experience what Science really is 
should jealously uphold the dignity of their pursuits, and 
point with pride to the, innumerable advantages which 
mankind within the last century has reaped from their 
labours: but, on the other hand, the warning is not un¬ 
needed at the present day that the field of the physical 
sciences is not equal m extent to that which all scientific 
knowledge can comprehend, and that the appeal to utility 
may be turned into a fallacious argument. Yet further, it 
may be urged that those among the sciences which most 
attract the public attention at the hands of an accom¬ 
plished experimentalist, and of which the direct practical 
applications are manifest to all, are least m immediate 
want of support from national endowments. It is for the 
languishing departments of Science, which have not been 
popularised, and of which the results have not yet been 
turned to commercial value, that the advantages of en¬ 
dowment are most required. As soon as ever the mam 
principle of these articles is publicly recognised, the more 
advanced and most useful are certain to obtain sufficient 
care, but it is for the more backward and the least profit¬ 
able that the need of help is most urgent. 

Ho, aoa—Von, vui. 


It may be reasonably expected that the Universities, as 
their traditions become modified under the influence 
of the public demands, will be disposed to accept the 
duty of endowing scientific research under the limitations 
abo.ve indicated They can have no antecedent prejudice 
in favour of those branches of science which either 
attract the most spectators, or the greatest number of 
self-interested students. They have always refrained 
with anxiety both from bidding for popularity, and from 
preparing their pupils for the technical business of life 
Their historic position also, and the peculiar responsibili¬ 
ties which they cannot but feel, will cause them to inter¬ 
pret Science in a liberal fashion. For these reasons it is 
confidently hoped that, while they cannot afford to dis- 
tegard the paramount importance of the physical sciences, 
they will maintain the position to which other sciences 
more closely connected with their present curriculum have 
of late years grown. The former, on account of their 
rigorous methods, the positive character of their results, 
and the abundance of their possible applications must 
always hold the first place, and present a standard for the 
rest; but these others also, in so far as they are really 
matters of scientific treatment, are in their proper sub¬ 
ordination equally fields for original research and proper 
objects for endowments The example of the German 
Universities has familiarised our own seats of learning with 
the notion that the study of languages, of antiquities, and 
of history, are all capable of being pursued m the genuine 
scientific spirit, and may lead directly to the most import¬ 
ant positive results. Abundant evidence has been given 
within the last few years to show that the primitive con¬ 
dition of mankind and the origin of civilisation are 
matters which may be revealed by Science. The meta¬ 
physical explanations of the last century have given way 
before the well-ordered facts and regular uniformities 
which modern inquirers have been able to discover and 
arrange. The products of the human mind, and the 
course of human action, when displayed in their simplest 
and most universal forms, have been proved to be proper 
subject-matter for Science, no less than the law of man's 
physical organism or the processes of external nature. 
The most advanced thinkers have no hesitation in saying 
that the origin of natural religion is capable of being dis¬ 
closed by the same methods and with equal certainty as 
the origin of species, and that philology yields an instru¬ 
ment which can unfold the secrets of an unknown past as 
surely as the spectroscope reveals the composition of un¬ 
known worlds. Just as modern psychology has found it 
necessary to borrow a large portion of its materials from 
the kindred science of comparative physiology, so have 
the nascent sciences alluded to above been under a con¬ 
tinual obligation to the methods of physical science, and 
especially those to which they are linked by means of the 
recognised science of ethnology. 

By thus widely extending the meaning of the word 
Science, the intention has been to widen the area over 
which the endowments of original research may be ex¬ 
tended, and to give an indication of the number of direc¬ 
tions in which scientific investigation should beencouraged. 
As an indirect consequence it may be suggested that this 
aspect of the matter shows an easy method by which the 
don of the last generation, an acute critic merely in longs 
and shorts, and erudite only m Greek particles, may be 
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of legs. Ur. Thorell appears somewhat to doubt Mr. 
Blackwell’s position, that this organ is in all cases a true 
spinning apparatus; the better opinion would appear to 
be that it is so. 

The work ends with some very valuable remarks on 
the general classification of the Araneidea, or (as Dr. 
Thorell, with good reason, prefers to call the order of 
spiders) Aranese, pp 597—607. Within this compass 
Some recent works and suggestions on the systematic 
classification of spiders by Dr. Ludwig Koch, Rev. O. P. 
Cambridge, Anton Ausserer, and others are reviewed and 
criticised ; the conclusion come to.being that the new and 
highly remarkable forms brought to our knowledge by the 
researches of later years shows more than ever “ that a 
fully satisfactory classification of the order of spiders is a 
thing not soon to be expected, and that a by no means in¬ 
considerable number of forms cannot without great uncer¬ 
tainty, even if at all, be included under the hitherto 
received families and higher groups." Undoubtedly, 
towards this satisfactory classification, by whomsoever it 
may be finally effected, Dr. Thorell has done good work 
in the volume on “ European Spiders," and that on their 
“Synonyms.” The systematiser hardly exists yet who 
could say with truth that he had risen from a perusal of 
these volumes without considerable alteration, or, at least, 
modification, of his own previous views on the subject 
With so much to commend, in the work under review, 
it may perhaps appeal invidious to notice what seem, 
to be a defect, at least in point of form. In ths 
course of the minute and extensive investigation of 
specimens, descriptions, and figures necessary to arrive at 
a satisfactory determination of obscure synonyma, species 
here and there appeared to be new to Science, and others 
to require separation (under other names, and with a fresh 
description) from those with which they had before been 
confounded , these new and separate species Dr Thorell 
has described in extended notes, tn loco , in a smaller 
type, thus marring the continuity, and breaking in upon 
the expressed design of the work Would not these de¬ 
scriptions have come tn better, and have been more useful 
for study and reference, had they formed an appendix to 
the work ? 

Another defect (though its rectification might [perhaps 
be said to have been a departure from the stnet de 
sign of the work) appears to be that Dr. Thorell does 
not include in his volume all the spiders at present known 
to be indigenous to Europe; it details those described by 
Westring and Blackwall, with some others given in M. 
Simon’s catalogue, as well as, incidentally, many more 
described by other authors ; but still it leaves unnoticed 
other described species. It would have given the work a 
great additional value had there been a general list of all 
the (at that present time recorded) spiders of Europe in 
systematic order, or, at least, a supplementary one of all 
those species mentioned or detailed throughout the work, 
in addition to those of Blackwall and Westnng. This is, 
however, as before hinted, rather a criticism upon the 
design than the execution of the work, though it seems to 
be invited by the author’s having so far departed from his 
own original design as to include descriptions of new 
species, as well as notices of others besides those included 
in “ Aranese Suecicae," "Spiders of Great Britain and Ire¬ 
land,” and the " Catalogue Synonymique.” 


It would be scarcely proper to conclude this notice of a 
scientific work written by a native of Sweden, without a 
remark upon its being written in English, and a well- 
deserved compliment upon the exceeding clearness and 
terseness of the style, and its generally happy accuracy 
of expression. 

Dr. Thorell’s own opinion—expressed in a note to page 
583—and in which most English-writing naturalists willpro- 
bably acquiesce—is that English will one day become the 
common scientific language of the world, not only because 
it “is far more widely diffused over every part of the earth 
than any other culture-language, and that already two of 
the greatest nations publish in it the results of their scien¬ 
tific labours, but because English, on account of its simple 
grammar, and as combining-in nearly the same degree 
Teutonic and Romanic elements, is by most Europeans 
more easily acquired than any other language.” The 
opinion, however (given in the same note / c.), in regard 
to works written in little-understood languages, such as 
Russian, Polish,Bohemian, Finnish, or Magyar, will hardly 
be endorsed. Dr. Thorell would exclude works written 
in these or such like languages, from equal scientific 
weight with others written in French, English, German 
&c, t.e., he would not apply to the former the rules, as to 
pnonty, applied to these latter. N ow, however grateful it 
would be to Western naturalists to have all works on 
Natural Science published in languages with which they 
are ordinarily more or less familiar, yet it would be rather 
too hard upon other nations, to whom the love of natural 
history has come sooner than a general philological cul¬ 
ture, to be excluded from equal scientific rights with their 
more advanced brethren m the West. It would seem 
quite as just, if not more so, that if a penalty is to be 
paid for ignorance of foreign tongues, it should fall rather 
upon those who, with whatever trouble and inconvenience, 
certainly might become acquainted with works on Science 
in any language, than upon those who, preferring to write 
in that tongue in which they can undoubtedly think most 
clearly and best express their thoughts, give the results of 
their scientific labours in the vernacular By all means 
let us have, if possible, a common scientific language, but 
meantime, if it be so, we must put up with the occasional 
annoyance of finding that a genus or species which we 
had fondly imagined we were the first to desenbe, had 
already, perhaps long, been well described, and possibly 
figured, in some unheard-of work written in an outlandish 
tongue not understood of the Western Scientific World. 


OUR BOOK SHELF 


A History of the Birds of Europe, Parts 18, 
By H. E. Dresser, F.Z.S., &c. (Published 
Author at it, Hanover Square.) 


This fine work continues to appear with commendable 
regularity every month, and keeps up its high character 
both for fulness of information and beauty of illustration. 
In the numbers now noticed are several highly artistic 
plates, such as those which represent the White-shoul¬ 
dered and Imperial Eagles, the Great Black-headed Gun, 
the Common Crane, the White Stork, and the Great 
Bustard, which each form a perfect picture. We find full 
but not too lengthy articles on all these, as well as oa 
the Black Grouse, the Curlew, and many smaller birds. 
An excellent plan is adopted, in the more characteristic 
and difficult European genera, of giving a list of all the 
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known species, with notes oC their distinguishing charac¬ 
ters and geographical distribution. One of the most rare 
and interesting species figvntd (m Part 20) is the Teydean 
Chaffinch, a bird of a blue dolour, and which is confined 
to the upper limits of the pine forests of the Peak of 
Tenenffe, and to the desolate plains above them, feeding 
on the seeds of the Retanca (a broom-like plant) and the 
Adenocarpus frankenoides, which characterise those re¬ 
gions, as well as on the seeds of Ptnus cattartensts 

A. R. W. 

Lehrbuch der Phystk, von Dr. Paul Reis (Dritte Lie- 
ferung). Leipzig. 1873. 

This forms the concluding part of Dr. Reis’s useful hand¬ 
book of Physics. The subject of physiological optics is 
continued, followed by a description of optical instru¬ 
ments ana the laws of the interference and polarisation of 
light. Heat is treated in the next part, but hardly so fully 
nor so well as light; radiant heat, for example, occupying 
less prominence than it deserves. Considerable space 1$ 
devoted to the explanation of machines for the conversion 
of heat into motive power thus we have some of the 
various forms of steam-engine described, together with a 
full account of Ericson’s heat-engine and Lenoir’s gas- 
engine Magnetism follows heat, and then we come to 
static and dynamic electricity and the practical applica¬ 
tion of electricity. The book closes with a few chapters 
devoted to the physics of the heavens, or in other words 
a brief sketch of popular astronomy and meteorology. The 
principal defect of this handbook is the want of sufficient 
woodcuts to illustrate the apparatus referred to. The 
whole work exhibits the characteristic solidity and 
thoroughness of the German race, and is a marked con¬ 
trast to some of the recent French popular text-books on 
Science, the profuse and beautiful illustrations m which 
almost supplant the letterpress. Let us flatter ourselves 
that in our nation these complementary races inter¬ 
mingle. 


LETTERS TO THE EDITOR 

[ I hi Editor does not hold himself responsible for opinions essprtssed 
by his correspondents , No notice is tahen of anonymous 
communications.] 

Tyndall and Forbes 

It will probably be considered necessary that Dr. Tyndall's 
pamphlet,* which first appeared as an article in the Contanporary 
Review, be answered at lull length. That, however, cannot be 
decided for some time, as several of those concerned ai e abroad , 
but it may be well to let Dr. Tyndall know at once that there 
is no difficulty whatever in answering him, and that the answer 
will not lose force or point by a hide delay. In the meantime I 
hope you will give me space to briefly notice a few of the more 
obvious inconsistenciesot Dr. Tyndall’s article 

1. Dr Tyndall is astonished that the “ blameless advent ” of 
his “innocent” “modeat" “unpretending ” volume should be 
looked upon as reiterating charges made against Forbes. An 
extract or two will setde this point. 

a. “ Had he (Rendu) added to his other endowments the 
practical skill of a land surveyor, he would now be regarded as 
the prince of glacialists.” 

“Professor Forbes, when he began his investigations, was 
acquainted with the labours of Rendu. In his earliest works 
upon the Alps he refers to those labours in terms of flattering 
recognition. But though as a matter of fact Rendu’s ideas were 
there to prompt him, it would be too much to say that he needed 
their inspiration.” 

J£ ese t ' vo P Msa ?es into straightforward English, instead 
°‘ “• Tyndall’s lavouutc style of insinuation, and they amount 
to this: that Forbes, having the accomplishments ot a land- 
surveyor, and being acquainted with Rendu’s work,' put this and 
that together and appropriated the discovery 

b . Forbes had, in i860, minutely inlormed Dr. Tyndall of 
the nature and amount of hie knowledge of Rendu in 184a, It 

* Principal Forbes and 


is not too much to say that Dr. TyndaU’s sentence quoted above 
13 utterly inconsistent with the plain statement of Forbes, and 
so implies a serious personal charge against the latter. 

c. A similar serious charge is made, when Dr. Tyndall, know¬ 
ing that Forbea asserted that it was at his suggestion that Agassis 
employed a theodolite or a fixed telescope, and that this had 
never been denied, carefully states that “the same instrument 
was employed the same year by the late Principal Forbes upon 
the Mer de Glace,” and that “ we are now on the point of seeing 
such instruments introduced almost simultaneously by M. Agassiz 
on the glacier of the Unteraar, and by Prof. Forbes on the Mer 
de Glace.” 

2. Dr. Tyndall tells us that hu work was originally com¬ 
menced ai a boy’s, book, but that “ the incidents of the past 
year” (t.e. his controversy with Forbes) caused him to deviate 
from this intention. Have boys so altered since 1859 that auch 
controversy has now become suitable for them when supplied in 
the “ International Senes ” ? 

3. What I said with reference to the unpublished correspond¬ 
ence of Forbes was said without any special reference to Dr. 
Tyndall. It was simply my excuse to the reader for the very 
meagre use^I had made of so extensive and valuable a collec- 

But, even in this matter Dr. Tyndall’s inconsistency is patent. 
He says that, longmg for peace, he abstained from answering 
Forbes, not from inability to do so, but to avoid making Science 
the arena of personal controversy. Yet, in the same breath, he 
not only complains of my not publishing certain letters which he 
supposes to contain charges against himself, but (see § 5 below) 
insinuates that I am acting from feelings of animosity I 1 

4. Dr. Tyndall’s answer to one of b orbes’ charges is certainly 
to some extent plausible. I can say no more till 1 have an op¬ 
portunity of consulting Rendu, for it is quite obvious that it is 
possible by proper selection oi portions of so vaguely-written a 
book to make him appear to say anything one chooses. 

Dr. Tyndall’s answer to the other charge is so obviously in¬ 
sufficient that 1 need not deal with it here 

But more than this .—no ever-so-complete defence of himself 
on one or two points is any reply to the overwhelming pamphlet 
of Forbes, every line of which in its calm truthfulness calls for 
an answer. 

5. Dr Tyndall refers to former controversy between us, and 
lo its happy termination at a personal interview. Why Dr. 
Tyndall should bring before the public such matters os a private 
reconciliation, unless with the object of bolding me up to scorn 
as the breaker of a solemn truce, 1 altogether fail to see. I need 
scarcely say that no one m his senses would enter into an agree¬ 
ment never in future to differ from another, nor to point out in 
Ins writings passages calculated lo mislead. But the following, 
and other passages which 1 need not cite, are all so many halt- 
mysterious insinuations (of the lyndall kind) against me, and all 
lend towards the same implied accusations 

“ . . . the hre was not extinct the anger of former com¬ 
bats, which I thought spent, was still potential, and my little 
book was but the hnger winch pulled the trigger of an already 
loaded gun.” 

I shall be obliged by Dr Tyndall’s pointing out to me a single 
expression, in that part of Fotbes’ Lite which was wntteu oy 
me, which is calculated to give him the slightest offence with 
the one exception of a letter from b orbes, which was specially 
written for publication, and which, for Forbes’ own sake, I 
would rather not have published. * 

No doubt he may be annoyed by my saying that little has 
since been added to the observations made by Forbes on glaciers, 
i his is a matter of opinion. I do not think that Ur Tyndall 
has made any addition of consequence to our knowledge of 
glaciers, and l am supported in tuis belief by many of the very 
Highest authorities. But this is no charge against Dr. Tyndall. 

6. When I saw the “Forms ol Water, dtc.,” I added a brief 
and excessively temperate statement to what I had already 
written, and 1 republished b orbes’ own deience of himself against 
Tyndall and Agassis. Was l noi bound to do something, and 
could 1 possibly have done less ? 

7. ThVrupture ol the truce, or “peace,” whatever that may 
be, was the work of Dr Tyndall himsell-partly by bis ‘ Forms 
of Water, &c” mainly by ins article ,n the t osUomforary Aeoueso. 
So far as I am personalty concerned, the public has no tight to 
know my fo.shJ.gs :-but, whatever they are, they are mrngfod 
with the satisfaction I experience in being once more free, as of v 
old, to point out to the public the misleading passages.aod actual 
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errors In Dr, Tyndall’s popular works i and to join the too thin 
ranks of those who, like Mr. Sedlcy Taylor, are not to be Im¬ 
posed upon by a popular reputation—but venture to think for 
themselves and to give the public the benefit of the result. 

8. Opportunities for such public warning have never been 
wanting, but now they are so numerous that a long essay would 
be requisite to do justice to them all 
Id the meantime, as an example or two, I may call attention 
to (he way in which Sir Charles Wheatstone, and (by implica¬ 
tion) Sir Wdliam Thomson, and others, some of whose splendid 
scientific labours have had the misfortune to become profitable 
in a pecuniary sense, are treated in Dr Tyndall’s " Lectures 
on Light,” just published The contrast between the utter con¬ 
tempt for money shown by their censor, and the (implied) 
opposite which is condemned as unworthy of scientific men, is 
brought out with all the flow of word-painting and righteous in¬ 
dignation which Dr. Tyndall so abundantly possesses Besides, 
the monstrous doctrine is inculcated that men who devote them¬ 
selves to practical applications are men incapable of original rc- 

9 But, to conclude for the present, I would simply call atten¬ 
tion to the following passage, which comes from an author who 
in the same work treats of the relative merits of such giants as 
Young and Fresnel What confidence can one have in the ac¬ 
curacy of any statement on a scientific matter made by the author 
oflt?.— 

" And here we may devote a moment to a question which has 
often been the subject of public discussion—whether, namely, 
a rainbow which spans a tranquil sheet of water is ever seen 
reflected in the water ? Supposing you cut an arch out of paste¬ 
board, of the apparent width of the rainbow, and paint upon it 
the colours of the bow , such a painted arch, spanning still 
water, would, if not too distant, undoubtedly be seen reflected 
in the water. The coloured rays from such an arch would be 
emitted in all directions, those striking the watei at the proper 
angle, and reflected to the eye, giving the image of the arch. 
But the rays effective in the rainbow are emitted only m the 
direction fixed by the angle of 41 0 Those rays, therefore, 
which are scattered from the drops upon the water, do not carry 
along with them the necessary condition of parallelism ; and, 
hence, though the cloud on which the bow is painted may be 
reflected from the water, we can have no reflection of the bow 
itself.”—“ Lectures on Light,” p 25 
If Dr. Tyndall, with the assistance of his scientific advisers, 
fails to see the justice of my remark on this passage, perhaps 
you will permit me to make it the text of a little essay in a 
future number 

I have all along said, and still say, that I cordially recognise 
the services of Dr 'iyndall in popularising certain parts of 
Science But his readers must be cautioned against accepting 
as correct great parts of what he has written It is granted to 
very few men to do this useful work without thereby losing 
their claim to scientific authority. Dr Tyndall has, in fact, 
martyred his scientific authority by deservedly winning distinc¬ 
tion in the popular field One learns too late that he cannot 
“make the best of both worlds ” 

I would request Dr Tyndall for his own sake, not for mine, 
should he favour me with a reply, not to pick out one or two iso¬ 
lated passages of a letter, which absence from books may possibly 
have rendered slightly inaccurate—but to answer me, as he has 
not answered Forbes, m the full sjnrit and not in the partial 
letter. 1’ G. I'Atr 

St Andrews, Aug 20 

W. 8 J on Hegel 

I RESPECTFULLY request admission, into an early number of 
Nature, for an explanatory word or two, in reference to 
W. S. J.’s review of my poor book on Law, Ac , in the valuable 
publication named, for July 24, 1873 

W. S. J’s very first sentence speaks of the said little book os 
containing “ a discussion of Hegel's opinions concerning gravi¬ 
tation and the differential calculus.” In the first place, Hegel 
has nothing to say against either gravitation as a fact, or the dif¬ 
ferential calculus as an established method of indubitable scien¬ 
tific calculation : he would only attempt to philosophise both by 
placing metaphysical principles under them Now this is part 
of Newton’s own action, ana he certainly would not object to 
Rny attempt, Hegel’s or other, in the same direction. In the 
second place, I discuss no opinion of Hegel m this reference : I 
only attempt to expose erroneous opinions of Hegel’s relative 


opinions. 

On Law, whatever is said by W.8. J., concerns only the old 
difficulty of Hegel’s dialectic ; and perhaps the italicising of this 
word, together with my own intellectual deficiences, may be 
respectfully offered in explanation of as much. W. S. T. here, 
then, is evidently misintelllgent himself, and, accordingly, only 
speaks so as to induce mwntelhgence in others. Nevertheless, 
it is worth saying that the reader may or may not gain from the 
particularity of satire in W. S J’s hands—so keen is it that it 
cows, and, again, so kindly that it disconcerts. 

Mathematically, according to W. S I, "the critical state¬ 
ment of the necessary outcome of Hegel’s philosophy,'' reduces 
itself to this, that the principle in question Is placed “ in that in 
which the quantum has disappeired, and there remains the rela¬ 
tion only as qualitative relation of quantity." W. S. J. has for 
this only the mildly authoritative contempt of a duly-elevated 
position , and when it is said “ What is called infinitely little is 
only qualitative, and is neither little nor great, nor quantitative 
at all,” he at once squelches all by an "on the contrary l" 
Now all Ibis contemned matter comes directly, not from Hegel, 
but from Newton, for the foimer, [quoting from the latter, 
says — 

“ These (N’s increments and decrements) are not to be taken 
as particles of a definite magnitude (particulcc fituta) Such 
were not themselves moments, but magnitudes, generated out of 
moments, what is to be understood, rather, is the principles or 
beginnings (elements) of finite magnitudethat is, plainly, what 
is concerned lies “ in that 111 which the quantum has disappeared 
as quantum, and there remains the relation only as qualitative 
relation of quantity ” 

What concerns comets is naively amusing. We have not had 
to wait in their regird (as W b J seems to think) for the in¬ 
formation of “Chambers’ Handbook” The astronomers of 
the last century, as it appears, were able to speak better than 
even tile “ Handbook ” Comets that return, they say, though 
after a great many years, travel in ellipses of enormous axes; 
whereab those lint do not return may describe parabolas or 
hyperbolas. Such is the opinion of Science yet, though it may 
talk of many other explanations of non-return, as dissipation, in¬ 
terception, &c This, 1 say, is how Science looks yet, but W. S. J , 
for his part, is under the belief that Science has actually within 
its ken comets that (so to speak) revolve in hyperbolas, as well as 
others that revolve in ellipses (Positively such seems his idea, 
Now, Hegel is never once at fault here—in his own way, I 
mean , for whether in ellipse, m parabola, or hyperbola, Hegel’s 
assignation of the moment of singularity to the comet is, on his 
own principles, justifiable. May not a non-returning comet, 
too, be attributed to that contingency which is, and must be, 
inherent in externality as externality ? On the whole, it may be 
well for us all to let comets alone yet Our greatest living au¬ 
thority can only philosophise them into stone-rattles which the 
sun (for his amusement ?) whirls about his head. 

One has only to consider these things and others the like—the 
exquisite little gibes, not forgotten, about a secret in two volumes 
and a secret in fifteen pages, &c —to perceive that what we have 
here is only once again the blind rush of prejudice from its usual 
dark corner of relative ignorance—an ignorance which it will 
persist in, and not (through study) convert into the light of day 
There is that approbative allusion to Mr Smith, too; W. S J. 
will yet be ashamed of that 

On the whole, however, I hope I have not spoken disrespect¬ 
fully, for I cannot fancy who WSJ. may be. He talks of 
law and logic, and is possibly a lawyer , he certainly has a pro¬ 
found contempt for “ Hegel and his satellite Stirling j” but were 
he (what his initials may indicate) “the eminent Jaggers” 
himself, I cannot, whatever hts power of practice, admire his 
capacity for principles 

Edinburgh, July 28 J, Hutchison Stirlino 


Lakes with two Outfalls 

IN NATURE, Aug 14, a paper under this heading conclude* 
thusColonel George Greenwood, who is, I presume, the 
same as the foimer active correspondent about this subject, 
visited this lake (Lesjeskiugen) last summer, as appears from 
the entry of his name in the day books, I am not aware that he 
has since published any opinion, but the lake seems, so fat as I 
can judge, to support Ins view of the matter —W. Stanley 
Jevons, 1 sent an account of my visit to Lesjeskaugen Lake 
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to the Geological Magazine in July 187a, but it was not so fortu¬ 
nate as to meet with acceptance from the editor. The following 
extracts coincide singularly with the opinions of Prof Stanley 
Jevons:— 

The river Rauma, at the western end, which gives its name 
to Romsdal, is the natural outlet The outlet to the river Logen, 
at the eastern end, is entirely artificial. The water-parting there, 
between Romsdal and the Dovre Feld, is an ancient ridge of 
drift. A cut has been made by man through this ndge. The 
stream through this cut now works a saw mill, but was for¬ 
merly connected with the old iron works The one outlet 
from the lake enters the mill pool, from which there are 
two outlets, one to serve the mill the other for the waste 
water All these three outlets are kept each at its required level 
artificially, that is, with piles, logs, boulders, and rubble, so that 
the quantity of water which is let out of the lake is regulated by 
‘ the miller and his men.’ The case is precisely equivalent to 
the Black Loch, in Dumfriesshire, whose natural ( 1 ) outlet is an 
iron sluice 111 a stone dam opening to a mill lead cut thiough the 
water-parting to Lord Bute’s mill. (See Athcmcutn, Aug 0 , 
1864, and 25 in Ordnance maps ) If such lakes as these are Vakt s 
with two outlets, then the new conduit for the water supply ol 
Glasgow makes Loch Katrine a lake with two outlets An old 
dry channel is in direct continuation of the present mill lead. It 

E sses so close to the old iron work as actually to touch its 
se If, as I imagine (as does also Prof. Stanley Jevons), the 
two are connected with each other in origin, the artihcial outlet 
to the lake may be of very great antiquity. 

A notice in Naiuri., of a new work by Lapt Burton (1872), 
quotes these words of lus “The northern anel north-western 
portions of the so-called ‘Victoria Nyanza 1 must be divided into 
three independent broads or lakes . . in outer to at count Jor 

the thru effluents, within a little more titan sixty miles ” Here, 
then, the great traveller adopts my dictum, that “ a lake cm 
only have one outlet ” 1 first published this dictum in the 
Atheturum, July 4, 1863, when the late lamented Capt Speke, 
in his “ Sketch Map,” gave four outlets to Lake Victoria Ny- 
anza, three on ‘‘native information;” and in the Athciueum, 
July 25 ,1 said, “I think that the native information will prove 
to be erroneous.” George Greenwood 

Brookwood Park, Alresford, Aug 15 
As I’rof Jevons has revived the question of the existence of 
lakes possessing more than one outlet, I would invite the at¬ 
tention of your readers to what appears to me an unequivocal 
instance of the kind, though on a small scale, in the neighbour 
hood of the place whence 1 write 

On the high and vuy bioken ground between the old moun¬ 
tain road from Dolgelly to Towyn (which runs at the foot ot 
Cadcr Idris) and the south shore of the estuary of the Mawd- 
dach is a watershed, which separates streams flowing directly into 
the estuary by Capcl Arthog from others which, after joining the 
stream that descends from Llyn y Uader m the hollow imme¬ 
diately under the summit of Cadcr Idris, find their way into the 
estuary some three miles higher up. On this watershed lies a 
lake about half-a-raile long, namea Llyn Creigenen, which occu¬ 
pies a rock basin with two lips at exactly the same level, one at 
its western, the other at its eastern extremity Bv the western 
lip a small stream issues which descends rapidly and at one part 
of its course forms one of the branches of the Falls of Arthog, 
well known to visitors at Barmouth. By the eastern bp also, a 
stream, diminutive, it is true (at any rate in the summer 
months), but still quite distinct, issues and descends into a boggy 
tract, along which it wanders for some two miles, until it joins 
the stream before mentioned from Llyn y Gader. These facts 
are distinctly recorded on the Ordnance map, and I have fre¬ 
quently verified them myself and pointed them out to others 1 
think there can be no doubt but that m this instance both of the 
outlets are natural, and that a stream must issue from one if a 
Stream issues from the other, at any rate at the ordinary level of 
the water w the lake. It is perhaps, impossible to say that both 
outlets are permanent in that secular sense which Prof. Jevons 
seems to attribute to the word, as circumstances are easily con¬ 
ceivable under which the flow through the smaller easterly outlet 
might cease; but at any rate for many years, .supposing the 
average supply of water to the lake to remain the same, and no 
artificial barrier to be erected, the two streams will continue to 
issue from the lake at all seasons. 

Prof Jevons remarks that “ on d priori grounds it seems very 
unlikely that there should exist any lake with two distinct out¬ 
flows." I would reply that, while It is undoubtedly Improbable 


that any particular lake named at random should possess this 
characteristic, it can hardly be regarded as d prion very unlikely 
that among all the lakes on the earth’s surface there should be 
found here and there one with more than a single outlet At 
any rate, I would recommend anyone who is sceptical m the 
matter to visit Llyn Creigenen, which is but an easy hour’s walk 
from the Arthog Station on the radway between Barmouth Junc¬ 
tion and Dolgelly. Robert B IIavward 

Capel Arthog, Aug 16 

Cranes in the Gardens of the Zoological Society 
of London 

In Naturf of June 26 (antea, p, 164), Mr W. A Forbes 
points out an error in the report of the meeting of the Zoological 
Society for June 15, m a statement that no example of Grits vipu 
Utve leucauchcit) had been brought to Europe previously to 
those lately received by that Society Instead of “ Europe” the 
word “ England ” should have stood in the paragraph in 
question, whuh would then have been correct 

It is quilt true (as stated by Mr 1 ‘orbes) that the collection of 
living cranes in the Gardens of the Zoological Society of 
Vmsterdam is the finest in the world At the same time the 
senes of these birds in the Regent’s Park is also at the present 
moment very nearly perfect, embracing, as it does, examples of 
all the usually recognised species, with the exception of Grus 
Uucogn anus, and (7 momcha 

Ol the former of these the bociety once possessed a living 
specimen, but the rare G monaiha of Japan has, I believe, never 
yet reached Europe alive 

The following is a list of the Zoological Society’s present 
senes of the Gnud.c —2 Common Cranes {Gru\ ctncica), 1 Brown 
Crone {G. canadensis), 2 White-necked Cranes (G leucauchen), 
1 Sams Crane (G lorquata), I Australian Crane [G australa- 
nana), 1 White American Crane (O amneana ), i Mantchurian 
Crane (G.tnontigncna), 2 Wattled Cranes (c. carunculata), 
I Balearic Crowned Crane (Balearna ptwomna), 4 Cape crowned 
Cranes (Ji re^ulorum ), 3 Demoiselle Cranes (Anthropoides vtrgo). 

August 27 P.L.S. 


Colour of Lightning 

I SHOULD be much obliged to any of your readers who would 
give me any information as to the cause of the colour of 
lightning 

In one of two storms which passed over here yesterday 
evening the lightning was decidedly pink in tint; later in the 
night it had regained its normal yellow or bluish colour. 

Odrey, Aug 25 II. George Fordham 

Harmonic Causation and Harmonic Echoes 

IN reference to the question of “Harmonic Echoes,” allow 
me to suggest to those who may have the opportunity of ob¬ 
servation, how desirable it is that these echo-tones should be 
investigated in a manner to determine whether they arc truly 
harmonic or not There would be no difficulty m testing the 
sounds given in response to the notes of a closed organ-pipe and 
an open one, or the notes of representative musical instruments, 
clanonet and flute. It might be found that the echo at Bedge- 
bury Park would give the octave always, irrespective of the 
particular instrument provoking it, or, on the other hand, that 
it refused to answer to a closed pijic, or gave only the twelfth, 
its proper reply We should then know whether the echo-tone 
was that of the harmonic or a new fragmental tone consequent 
on the breaking up of the wave of the fundamental or ground* 
tone, by “ breakers ahead.” 

Now that we are called upon to recognise several varieties or 
classes of musical tone, it is lime that the leaders m Science 
came to a general agreement upon the use of the term “ har¬ 
monic.” Ia it to be applied indifferently to “ over-tones,” other¬ 
wise “partial-tones,” to “combination-tones,” to ‘concussion* 
tones,” arising from the violence of the shock of sound-wave* in 
collision, to “fragmental-tones” produced out of the wave qf 
tho ground-tone broken up by obstacles encountered in it* 
course or in reflection, ana to “echo-tones” which may be 
affiliated to either variety? It seems to me that we nsk much 
confusion unless “harmonic” is restricted to its earlier usage, 
aid applied solely to the “ harmonic senes,”—the tones which 
are the direct offshoots of the fundamental. These tones have 
but one order of succession, and will bear no interpolation: the 



3*4 


NATURE 


[Sept. ii, 1873 


octave, twice the velocity of the fundamental; the twelfth, which 
U three time*; the fifteenth, or double octave, four time* ; the 
seventeenth, five times, and so on, always an acceleration by 
uniform addition. In the examples taken from the compilation 
of Sr. Brewer, the echo-tones go beyond all law of harmonic 
pifegression, and must be accounted for as belonging toother 
classes of tones, if the data can be relied upon, seeing that some 
instances are questionable as to authority, and others are beyond 
proof. The Bedgebury Park instance may be taken as proved ; 
it is simple, and attested by living authority. Who will vouch 
for the other instances as evidence ? The question is not put to 
cavil, but because of the dubiousness of the possession by the 
several recorder* of the necessary qualification for an accurate 
estimate of the phenomena recorded. 

Musical people of any pretension to critical power in these 
matters are generally “self-centered,” each individual considers 
himself competent to pronounce judgment on “ pitch,” yet the 
delusiveness of this belief would be testified to by none more 
readily than by men who are daily engaged in tuning and m 
estimating minute relations of the invisible geometry denomi¬ 
nated “ pitch ” Notwithstanding long experience and daily prac¬ 
tice, no sooner does any question anse out of ordinary routine 
than they hesitate to depend on judgment alone, but resort to 
comparison with some fixed pitch already ascertained, and by 
this means prove themselves to be frequently at fault when least 
expecting it. Harmonic sounds are difficult to judge of, they he 
at wide intervals, arc frequently sharp, and if pure and faint, the 
ear is as liable to be deceived by an apparent lowness as it is with 
pure ground-tones. Fineness of ear for perception of niceties of 
pitch is by no means a common endowment, and where it exists, 
does not certify a fine musical organisation Pitch bear* re¬ 
lation to musical tune and to quality of tone similar to that 
which geometry bears to figure drawing and to painting In 
rare instances only are the faculties for each associated in fair 
proportion, and frequently the possession of one power seems to 
exclude or override the others. Some men are gifted in this 
respect, and will tell you the pitchnote of a button, or a pencil, 
or a pin, as accurately as they will the notes of a song, or will 
discriminate, without hesitation, every note in a series of com¬ 
plicated chords with a skill almost ms sure as instinct. 

Professor Tyndall introduced the term “over-tones” in con¬ 
nection with “ harmonic ,” more recently, in Helmholtz’ Lec¬ 
tures, Mr. Kills has substituted “partial tones j” and Mr Sedley 
Taylor adopts the same. This is a pity, for there is something 
incongruous m the idea of “ partial tones ” which yet are com¬ 
plete whilst component, and Tyndall’s term “over-tones” 1* far 
more expressive 

The question of harmonic force, m which probably lies the 
explanation of the Bedgebury echo, came before me a few days 
since in experiments made to obviate, if possible, the wavy 
unsteadiness common to stopped pipes with high-cut mouths. 
Many variations were made without useful results. On with¬ 
drawing to some few yards’ distance from the pipe into a recessed 
doorway, it was observable that the fundamental tone com¬ 
pletely vanished, and the first harmonic, the twelfth, came 
into prominence instead of it, although you had only to step a 
yard forward to become again aware of the continued co-exist- 
enceof the fundamental. On comparing this segregated twelfth 
With a corresponding note in the scale of the standard pitch of 
the organ, it was found to be decidedly too sharp, and thus the 
teal cause of the waviness of tone was discovered, thereby saving 
many experiments in a false direction. 

Several works now give elaborate analyses of harmonic 
tones; Mr. Sedley Taylor’s "Sound and Music” is the 
lut most useful addition, and supplies much previously want¬ 
ing. In no work, however, do we meet with any defi¬ 
nite statement as to the causation of harmonic tones, yet 
it seems necesssuy for the full understanding of their nature 
and of the relation they bear to the instruments producing 
them that the mode of their origination should not be left 
unheeded. The conclusion derived from my own investigations 
is that the harmonics of musical instruments have their origin 
solely in the surplus energy of the generating force over and 
above that necessary to produce the fundamental tone, this 
superabundant vigour finds its outlet in accessory vibrations, 
and the harmonics are the escape valves for securing to the fun¬ 
damental tone freedom from fluctuations to which otherwise it 
Would succumb. When the vibrallng force is inadequate to 
waken the ground-tone of an organ pipe it settles down into the 
harmonic nearest related to its power; the tone may be consi¬ 


dered as surplus energy, since it is disproportionate to its work, 
and only becomes harmonic because it falls short of the funda¬ 
mental after which it Is striving. Except in this relation we 
should regard it as ground-tone. When a pipe is overblown, 
the harmonics maintain themselves through the excess of energy 
to the complete exclusion of the fundamental, and they are sharp 
to the regulated pitch of the pipe. Harmonic tones when thus 
produced independently have considerably more intensity than 
the normal tones of pipes of corresponding pitch. In all the 
orchestral wind instruments it is the higher notes that require 
greatest wind-force for their production ; the clarionet alone dif¬ 
fers as respects a certain range of its high notes, where the reverse 
is the case, the force being considerably less than for the lower 
range, but the structural conditions of the instrument sufficiently 
account for the peculiarity 

The experiment with the stopped pipe previously described 
clearly shows the penetrating power of accessory tones, and that 
whilst the fundamental occupies the ear by its volume, the 
harmonic has the strongest vitality even in its associated con¬ 
dition In view of these facts we may reasonably infer that the 
1 ‘ octave echo ” in Bedgebury Park is the reflected harmonic 
heard alone; still it would be well to prove it in the manner 
suggested That the voice was returned from a plantation 
“ across a valley,” gives intimation of a distance favourable to 
the loss of the fundamental tone in the depths of the valley , and 
that ‘ ‘ the original sound required to be loud and rather high ” 
is an additional assurance of the presence of harmonic vigour in 
the vocal tone 

A remarkable instance of echo freaks within my own experi¬ 
ence 19 well timed to be spoken of here At the bottom of my 
garden there is a meadow, then a double row of houses with a 
high railway embankment at the end, and a wall rising beyond 
that. About two months ago, whilst looking over the meadow 
at the clouds of sunset, the sound of a band in the distance came 
upon me, and, immediately following, the sound of another and 
more demonstrative band from an opposite direction, giving pre¬ 
diction of horrible discord. Strange to say, although the two 
bands were playing most noticeably different melodic phrases, 
there was no conflict, one band seemed to be the symphonic 
accompaniment of the other, and there was a peculiar charm in 
the effect, causing regret that the music should come to a natural 
end. Knowing that the first band was echo-music, there was at 
once a singularity to attract attention, how to account for the 
precedence of that which should be secondary ? but the greater 
puzzle was to understand how it came to pass that the music was 
different, so that whilst listening the illusion of a distinct band 
was difficult to dispel, doubts arose about bclio having any voice 
in it at all, only that from time to time the pauses between the 
hrases showed the following of the form upon the shadow. Re- 
ection upon the matter afterwards furnished the probable ex¬ 
planation. The distance of the place of echo was approximately 
between six and seven hundred feet from the source of the sounds, 
my standing place being at about one-fourth of the distance ; 
between me and the band three houses intervened, over which 
the music came to me, whilst the terrace on which the band was 
stationed opened freely on to the meadow, thus Echo received the 
music earliest by reason of the unobstructed passage, and her ren¬ 
dering was that of natural selection, the most vigorous tones, 
and the penetrating harmonics, whatever had most living power, 
infused by the players and sustained by the characteristics of the 
instruments, all these reached her and rose again m perfect 
accord with the original harmony, whilst all the other notes, 
those of low vibrating power and of inferior stamina, were lost 
by the way. It should also be noted that observation afterwards 
of the angle of incidence and positions of the band and of the 
listener showed that the course of the sound waves on their 
way to Echo was in front of a detached line of cottage buildings, 
then passing into the enclosed space between the double row of 
houses up to the embankment, the recourse being by the back of 
the cottage buildings, across gardens and the meadow to the 
listener. Doubtless the singular vividness of the phenomena 
was due in great measure to the state of the atmosphere, which 
at the time was peculiar, the western sky heavy with gorgeous 
clouds, and the air silent and sultry. The relation which the 
organ-pipe experiment first detailed has to the theoretical solu¬ 
tion here offered will be readily perceived; and but for the 
support afforded by it ooe could hardly have ventured on the 
statement and the explanation, which else would have appeared 
to be, the one unreal, and the other fanciful. 

August 2 $ Hermann Smith 
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The Oreodon Remains in the Woodwardian Museum 

My attention has just been accidentally called to some notes 
on “Oreodon Remains in the Woodwardian Museum, Cam¬ 
bridge " m your number of August 14. 

I hasten to correct an error into which your correspondent has 
fallen as to the locality in which the remains to which he refers 
were obtained I did not visit the Mauvaises Terres of Ne¬ 
braska, but collected all my specimens in the valley of the John 
Day River, m Upper Oregon, about long 120° to' W., lat 
44° 4°' N * 

Most of the specimens are from near the head of a small 
stream called Bridge Lreek, n locality well known to Prof 
Marsh, whose new species o( Oreodon described m the American 
Journal 0} Sawn, and Art was possibly obtained there A few, 
however, arc from the Great Canon higher up on John Day’s 
River, nearly opposite Old Camp Watson, where I passed the 
winter of 1871-72 

t was informed by a gentleman who accompanied Prof 
Marsh s \ ale College h\pedition, in October 1871, that they had 
on that occasion found a skull of a new and unusually large 
species of Oreodon in one of the places above mentioned But 
your correspondent is probably acquainted with all the desenp- 
dous that have been published in America, and will know 
whether the Onotlon sii/li ins of my informant has or has not 
yet been christened m print. 

I have regretted much since my return that I only devoted 
parts of three days to a seaich for these interesting remains 


brighter one than usual would flash into existence, and leave a trail 
of beautiful reddish light behind. Generally speaking they were 
as bright as a star of the second magnitude But the brighter 
ones I speak of were quite equal to stars of the first magnitude 
One splendid one at about eight o’clock (local time) was so bright 
that it lit up the sails of the ship j it was of a red colour and 
burst in two before disappearing. One later on left a trad 
which I could distinguish for half a minute I was able to trace 
the point in the heavens from which the meteors emanated, viz 
a point near the northern extremity of Perseus, between that 
constellation and Andromeda About this point I often saw 
(hem come into view, and die away with scarcely any apparent 
motion, on account of their coming in a straight line towards 
(he observer j below this point they fell towards the horizon, 
above it they fell across the zenith, and so on Those with the 
longest path were in the western sky (opposite Perseus), as the 
view was the least fore-shortened there. The position of the 
Hallty was that given at the heading of this extract The follow- 
mg table shows that we probably did not sec the thick of the 
shower, having passed it by daylight — 


Bright Shooting Stars 
you the following pirtieulais of tl 
;liL bhooting stats recently seen litie 


GMT 

lot) Were seen ' mmute P 

8 30 I'M 

8 minutes - 125 
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8 45 „ 
i°5 „ 

7 | 4 3 

‘7 „ 1 5 9 

10,22 „ 

49 „ 

‘7 n 1 5 9 

22 4 (> 

12 IS AM 

36 „ ! 28 




No, 5 m the above list was the brightest, and left a very per 
ccptlble tram just N of Cor C110I1 foi 7 s No 9 also left a 
train, visible for 3 , N of y Andromedx 

The evening of August 9 was clear, and two observer, 
counted tliirty-five meteors in the interval between loll. Itm and 
Iili* 45m , after which time clouds obscured the sky During 
the night of August 10 it remained overcast Of the thirty-five 
Shooting stars seen on August 9, the great majority were 
rerseids, but the radiant region is diffusely extended from the 
star group at % I’ersei to 1; Camelopardab There were also 
indications of ladiation from Pegasus and Andiomeda. The 
August meteors of this year appear to have been larger than 
those seen in foimer years, at any rate bright meteors have been 
exceptionally abundant during the dates included in the above 
1 „ ., , . William K, Denning 

Bristol, August 11 

November Meteor Shower of 1872 

dowd «w/°f NES ? f & ? n Paul °> Brazi, » has sent ">e ^e en- 
dosed extract from his diary, referring to the meteor shower 

Atlanflc ember laSt ’ WhlCh he observed wluIst crossing the 

„ Henry C. Beasley 

Gateacre, Liverpool, Sept 3 

TwV 7 ’ l87 i 2 ’ ®, S ; N ’ IaL “'do', W.long. 26“50'. 

w “ 11 splendid shower of meteors this gening. I saw 
tbam shooting m profusion as soon as it was dark (about half- 
R* S * chair on deck facing the west, where Jupi- 

ter was flaring in the tropic sky. and watched the Avlne 
fr ?J“ ot her worlds. X counted no less than 400 in 
I 3 at th * of about *4 P« minute. They 
Mme to shoals, as it were. There would be a long pause, and then 
five or six would fly across together, reminding me forcibly of the 


“ The reasons that the first observation gives fewer than the 
second, may be that the twilight dul not allow of the less bril¬ 
liant meteors being seen , that ihe cyi of the observer was not 
so well practised 111 detecting tnem, and the light clouds flying 
tluough the air may hive obscured some of them The other 
observations show a regular decrease in the numbers from 8’45 

“ I counted 750 meteors in my obsei vations, and saw quanti¬ 
ties more besides Of course I could only see about one-tldrd 
<>f the sky at a time, but I was looking in the direction of the 
thickest fall most of the time, so that I daiesay 1 saw half the 
number that actually fell, taking this for granted, there must 
have been ^,500 between 8 30 \ m and 12 15 a M , Greenwich 


EXPLORATIONS IN IHE GREAT WEST 
X\T E are now in possession of facts winch will sup- 
v v plement our last reference to this subject. The 
following names may be added to the list of scientific 
men accompanying the Wheeler Kxpedition engaged on 
surveys west of the 100th meridian —Mr. Severance, 
ethnologist; Drs H. C. Garrow and J. L. Rothock, 
naturalists; Mr. H. Stewart Brown, meteorologist ; 
Messrs. Klett and Louis Mell, topographers. The entire* 
force numbers 175 men. 

The surveying party of Mr. Clarence King, geologist, 
designated as the Geological Survey of the 40th parallel, 
has just finished its work and is recently disbanded. 
Among the scientific men accompanying it were Messrs. 
J. G. Gardner (astronomer and geographer), Wilson 
(topographer), J. D Hague (mining geologist), Emmons 
(assistant geologist), Arnold Hague (chemist and mineral¬ 
ogist), Robert, Ridgway (zoologist), and S. Watson 
(botanist). The force is largely absorbed by other expedi¬ 
tions now in the field. The results of this expedition are 
expected to fill five quarto volumes and accompanying 
atlases; of which one on mining m Nevada and adjacent 
territories with foho atlas will be by Mr. Hague, and one 
on botany is already published The remaining volumes 
are well under way and will, it is expected, be completed 
during the present year 

There is an expedition known as the International 
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Northern Boundary Commission, engaged in the survey 
of the 49th parallel from the Lake of the Woods to the 
crest of the Rocky Mountains. Archibald Campbell, of 
Washington, is the commissioner in charge ; Major 
Twining is the chief of engineers on the part of the 
United States, and Dr Elliott Coues of the U S. army is 
the naturalist of the expedition The British Govern¬ 
ment details its proportion of the party, which is tho¬ 
roughly equipped for this service. Tne operations of the 
present year extend westward from Pembina. 

The expedition under Major J Powell, to the canons 
of Colorado, is still in the field. Major Powell has spent 
several years in explorations in this region, and has con¬ 
structed a map of great interest and accuracy^*- His 
ethnological lesearches among the Piute and other Indian 
tribes have resulted in a large and exceedingly valuable 
collection. 

Mr Wm H Dali, well known by his elaborate work 
on the Territory of Alaska, founded on his former three 
years’ residence in that region, is now actively employed 
in continuing his survey and hydrography m the Aleutian 
Islands, under the direction of the U S. Coast Survey, a 
work on which he has been engaged during the past two 
years. His labours have been principally in Alaska and 
the adjacent islands, from which he returned last Septem¬ 
ber, having gone there in the summer of 1871 He spent 
last winter in San Francisco, m preparing for the expe¬ 
dition of the present year, winch included fitting out a 
vessel expressly for this service. Among other objects 
contemplated is the selection of an island on the western 
extremity of the Aleutian chain, to serve for the landing 
of the Japan cable, for laying which the U S steamer 
Narraganie/t has lieen detailed to make deep-sea sound¬ 
ings Mr. Dull is assisted by Piof. Baker, of Ann Arbor, 
Mich., astronomer. 

Mr. Henry W, Elliott ts at the head of a private expe¬ 
dition to St. Paul and St. George, the fur-bearing seal 
islands of Bering’s Sea He has the assistance of Captain 
Bryant, who is in charge of the U S. Revenue and other 
Government interests on these islands Mr. Elliott is 
making exhaustive collections in. natural history, which 
he sends to the National Museum at Washington, his 
ini estigations respecting seals and walruses being espe¬ 
cially valuable and complete His labours during 1872 
were demonstrated by twenty large boxes of collections. 
He is a very skilful draughtsman, and his drawings of 
natural subjects aie remarkable alike for accuracy and 
vigour. 


ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 

V. 

IV.—T/ie Metrn System 

1 ASa system of weights and measures, constructed on 
strictly scientific principles, the metric system may 
justly claim pre-eminence over all others. It was estab¬ 
lished upon the fundamental basis of the metre, its primary 
unit of length bearing a deteiminatc decimal ratio to one 
of the largest natural constants, that is to say, the ten- 
millionth part of the earth’s meridian-quadrant It in¬ 
cludes a fixed relation between the units of weight and 
capacity, the kilogramme and the litre, and the unit of 
length, the metre, from which both ate derived, and it 
comprehends a uniform decimal scale of multiples and 
parts of these units. It must, however, be admitted that 
the more recent progress of modern science has demon¬ 
strated that the actual standards of metric length, weight, 
and capacity do not exactly correspond with their scien¬ 
tific definition; and apart from the insuperable difficulties 
which have been found to exist in the precise determina- 

• Continued from p 370 


tion of material standards from any natural constant, the 
unanimous opinion of several of the highest scientific 
authorities in this country has been deliberately expressed 
that there is no practical advantage in adopting a unit 
founded in nature over one of an arbitrary character. In 
truth, the great advantage of the metric system consists 
in the simplicity and uniformity of its decimal scale, and 
the great convenience of this scale for all purposes of 
account as agreeing with the decimal system of notation, 
and more especially when combined with a decimal 
coinage which formed part of the original scheme. These 
undoubted advantages have proved the chief recommen¬ 
dations to the adoption of the metric system, first by 
France, and afterwards by so many other countries, and 
generally in the scientific world. There is now every 
prospect of the metric system being generally adopted in 
all countries of the civilised world, thus greatly enhancing 
its value as a common international system of weights 
and measures, and constituting, as it were, a universal 
language for expressing all quantities weighed or mea¬ 
sured. 

The original steps which led to the establishment of 
the metric system in France were taken with a view of 
reforming the old French system of weights and measures, 
which had become intolerable from their defective state 
and want of uniformity. In 1790, on the motion of M. 
Talleyrand, in the National Assembly, the question 0 
the formation of an improved system to be based upon a 
natural constant, was referred to the French Academy of 
Sciences A request was also made at the same time to 
the British Government th.it the Royal Society should 
act jointly with the French Academy, but no response 
was given to the invitation, m consequence of the distrust 
then entertained in this country at the progress of the 
revolutionary party m France The preliminary work 
was consequently entrusted to five of the most eminent 
members of the French Academy, Lngiange, Laplace, 
Borda, Mongc, and Condorcet The important Report of 
this Committee, which bears also the signature of a sixth 
member, Lalande, gave rise to the metric system. It 
was presented to the Academy on March 19, 1791, and is 
printed at length in their Memoirs The choice of the 
fundamental unit of the new system lay in its derivation 
cither from the ltngth of the scconds-pendulum, of the 
earth’s equator, or of the earth’s meridian. The Com¬ 
mittee rejected the length of the pendulum beating 
seconds as the basis of the new standard unit of length, 
because it involved a heterogeneous element, that of time, 
as well as an arbitrary element, the division of the day 
into 86,400 seconds. They proposed a unit of length 
taken from the dimensions of the earth itself, and not 
dependent upon any other quantity, and they dtd not 
hesitate to select as its basis the quadrant of the meridian 
in preference to a quadrant of the equator, from its being 
a universal measure applicable to all countries, as every 
country was placed under one of the meridians of the 
earth, whilst only few countries are under the equator. 
They considered also that no greater dependence could 
be placed upon the regularity of the equator, than upon 
the equality or regularity of the several meridians They 
recommended the ten-millionth part of the quadrant of 
the meridian as the definition of the new fundamental 
unit of length. Renouncing the ordinary subdivision of 
the meridian-quadrant into degrees, minutes, and seconds, 
they proposed a uniform decimal scale as practically the 
best, from its agreeing with the scale of arithmetical nota¬ 
tion. In order that no other arbitrary principle should 
be introduced into the new system of weights and mea¬ 
sures, they recommended for the basis of the unit of 
weight a measured quantity of distilled water, being a 
homogeneous substance, always to be easily found in the 
same degree of purity and density; and that such quantity 
should be weighed in a vacuum at its temperature when 
passing from a solid to a liquid state. 
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For the practical purpose of ascertaining the length of 
the meridian quadrant, they proposed to measure an arc 
of the meridian from Dunkirk to Barcelona, a distance of 
nearly 9} 0 , and comprehending about 6° to the north and 
3i° to the south of the mean parallel of latitude. These 
extreme points had also the advantage of being both at 
the sea level. The actual operations required were stated 
to be as follows — 

1. To determine the difference of latitude between 
Dunkirk and Barcelona. 

2 To re-mcasure the ancient bases which had served 
for the measurement of a degree at the latitude of Pans, 
and for making the map of France. 

3 I o verify by new observations the series of tnangles 
employed for measuring the meridian, and to prolong 
them as far as Barcelona. 

4. To make observations in lat 45° for determining the 
number of vibrations in a day, and in a vacuum at the 
sea level, of a simple pendulum equal m length when at the 
temperature of melting ice, to tne ten-millionth part of 
the mertdnn quadrant, with a view to the possibility of 
restoring the length of the new standard unit, at any future 
time, by pendulum observations. 

5 To verify carefully and by new experiments the 
weight m a vacuum of a given volume of aistillcd water, 
at the temperature of melting ice. 

6 To draw up tables of existing measures of length, 
surface, and capacity, and of the diflerent weights in use, 
in order to ascertain their equivalents in the measures 
and weights of the new system, as soon as they should be 
determined 

In pursuance of the recommendations of this Report, 
the law of March 26, 1791, was passed by the National 
Assembly for constructing the new svstein upon the pro¬ 
posed basis; and the Academy of hctences was charged 
with the duection of the necessary operations They 
entrusted the measurement of the arc of the meridian 
from Dunkirk to Barcelona to two of their members, 
Mdcham and Delambre, who carried on the work during 
seven years, from 1791 to 1798, notwithstanding many 
great difficulties and dangers. 

The unit of measure adopted for the actual measure¬ 
ment was the existing French standard of length, the 
Toise of the Academy, better known as the Toise dc Pei on, 
a measure of 6 french feet {Puds du Rot). This standard 
is now deposited at the Observatoire at Pans. It 19 a bar 
of polished iron, about 1J inch in breadth, and J inch in 
thickness, and a little longer than a toise. The length of 
a toise is marked by a rectangular step near each end of 
the bar, leaving the remaining portion at the ends half 
the thickness of the measuring part of the bar. 

The true length of the toise was taken about a line 
(or inch) above the re-entering angles of the bar, 
at the temperature of 13° Reaumur, or i 6” - 25 C. It has 
been declared to be equal to 76 7503 English inches, the 
old French foot (which was divided into 12 inches and 
the inch into 12 lines), being equal to 12792 English 
inches. The toise was afterwards found to be equal to 
i'94904 metre. 

r I his standard had been originally constructed as the 
unit for measuring an arc of tne meridian itf Peru, and 
for verifying the meridian of Paris, in 1740 ; and it was 
substituted 111 x 766 for the more ancient French standard 
of length, the Tone du Grand Chalelet, from which it had 
been originally derived. This older toise was deemed 
wanting in the scientific precision requisite for a standard 
of length, it had been constructed m 1668, and is said 
to have been 5 lines shorter than the toise measure then 
ordinarily used, for which no authoritative standard could 
be found; and to have been actually derived from the 
width of the inner gate of the entrance to the Louvre, 
which, according to the original plan, was made 12 feet 
wide, and one half of this width was taken for the length 
pf the standard toise. 


The measures actually used for the survey operations 
are known as the Rigles dc Borda. They were four in num¬ 
ber, each consisting of a bar of platinum two toise*, or 
12 French feet, m length, about A inch broad, and inch 
thick. Each platinum bar was fixed at one end only to a 
bar of brass about feet long, the other end of the 
platinum bar being free and extending about 6 inches 
beyond the corresponding end of the brass bar. The 
object of this second bar was that it should form, to¬ 
gether with the first bar, a metallic thermometer, indi¬ 
cating the temperature of the two bars by their difference 
of dilatation, which could be measured by a fine vernier. 
TheTpur measuring bars were accurately verified, and 
found, when placed togethci, end to end, not sensibly to 
differ from eight times the length of the Toise of Peru at 
the temperature of 12" 5 C. 

The base for the measurement of the northern portion 
of the work was measured at Melun, and found to be 
6075'90 toises The base for the southern portion was 
measured at Perpignan, and found to be 6006 2 j toises. 

Meanwhile the Academy of Sciences was abolished in 
■793. by a decree of the National Convention, and a 
t ommission of eleven scientific men, consisting prin¬ 
cipally of those who had been previously engaged m the 
proceedings, was appointed, in 1795, to carry out all the 
arrangements for the definitive establishment of the Me¬ 
tric System In 1798, towards the close of the opera¬ 
tions, an equal number of scientific men, representatives 
of foreign countries, were added to the Commission, 
which was then composed as follows .— 

French Members. MM Borda, Bnsson, Coulomb, 
Darcet, Delambre, Lagrange, Laplace, Lefevre- 
Gincau, Legendre, Mdchain, de l’rony 

From the Batavian Republic Aeneae, Van Swinden, 

Sardinia * Balbo, afterwards replaced by Vassal), from 
the Provisional Government of Piedmont. 

Denmark Bugge. 

Spain Pddrayds, Ciscar. 

Tuscany Fabbroni. 

Roman Republic Franchini. 

Cisalpine Republic Masclieroni. 

Ligurian Republic Multedo. 

Helvetian Republic Trails. 

The final results of all the operations for determining 
the new metnc unit of length, were stated by the Com¬ 
mission in their Report, dated April 30, 1799. They 
found — 

1. That the length of the arc of the meridian compre¬ 
hended between Dunkirk and Barcelona, was 9 6738“ 
(or 9 0 40' 45"), and measured 551,58472 toises 

2 Assuming, from the previous measurements in 
France and Peru, that the mean ellipticity of the earth 
was niii they computed the length of the meridian- 
quadrant to be 5,130,740 toises. 

3. That the length of the new unit of length, the ten- 
milhonth part of the meridian-quadrant, was equal to 
05130740740 toise, or 3 feet and ivvfi lines, being 
443'290 lines of the Toise of Peru (which contained 864 
lines), at its standard temperature of x6 0, 25 C. In terms 
of the new standard unit, the Toise of Peru was equal to 
1 949036591 metre. 

4. That the length of the pendulum at the temperature 
of melting ice, beating seconds in a vacuum at the sea 
level at Paris, was equal to o 99385 metre. 

The actual construction of the new standard measure 
of length had been entrusted to the mechanician Lenoir. 
As a preliminary proceeding, he made four end-standard 
metres at brass, differing m length very slightly from 
each other, and each about equal to 443'*42 lines of the 
Toise of Peru. This was the computed length of one 
ten-milUonth part of the meridian-quadrant, as deduced 
from the previous measurements of an arc of the meridian 
in France made in 1740. The length of these four brass 
metres, when placed end to end, was nearly 1,773 Mnes, 
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thus excediag double the length of the Toise of Peru, by 
About 41 lines. Lenoir constructed a supplementary 
measure of this excess of length, and its exact relation 

& th« toise was ascertained by numerous comparisons, 
’ which other intermediate measures were employed, 
and their exact length determined. The actual com¬ 
parisons of the four brass metres were made not with the 
Toise of Peru itself, but with two standard toises con- 
Structed by Lenoir, the length of each of which in relation 
to the Toise of Peru had been carefully determined. In 
these comparisons the additional length of the measure 
of 45 lines was also employed. The comparing instru¬ 
ment was a comparateur made by Lenoir, which eq^blad 
very minute differences m measuring bars undercom¬ 
parison to be read off on a subdivided scale by means of 
a contact lever. One division of this scale was equal to 
crooooi toise, and one-tenth part of one of these divisions 
(iv o 001949 mm.) could be read off with the aid of a 
vernier. It appears from the Report of MM. Borda and 
Bnsson, dated July 17, 1795, that the result of a number 
of comparisons, including those of the four metres with 
each other, showed metre No. 2 to be nearest to the 
required length, being 443‘4ji9 lines of the Toise of Peru 
at the mean temperature during the observations of ia°'96 
Reaumur, thus very closely approaching its standard 
temperature of 13° Rdaumur, and exceeding the required 
length at this tempeiature by only 00119 line It was 
accordingly selected as the provisional Standard Metre. 
But they considered that its standard temperature would 
more conveniently be fixed at to“ C„ and as, according to 
Borda’s determination, the coefficient of dilatation of 
brass between o° and 32° C, was 000001783 for i 0 C. 
they determined its length at io° C. to be 443-401 lines of 
the Toise of Peru. 


which was thus so nearly indicated by the provisional metre, 
two standard metres of platinum, and twelve metres of 
Ifon, were constructed by Lenoir, his comparing apparatus 
having been improved so as to show differences of o 001 
line. The Commission were not satisfied with making 
numerous comparisons of these metres and the provisional 
metre of brass among themselves, but they also compared 
them repeatedly with the four Big let de Borda and a new 
supplementary measure of above 45 lines, so as to deter¬ 
mine not only their relative and absolute length, but also 
the rates of expansion of the three metals of which they 
were composed. The rates of expansion definitively 
adopted by the Commission, from observations made by 
Loraa between cf and 32 0 C., were as follows 

Cosffleienl of linear expansion of platinum for t* C -=o 00000856. oro 0031 mm 
„ Wi „ = 00000.783,oroooga „ 

„ iron „ = 000001156, or 00063 „ 

The comparisons and corrections of the several metres 
were continued until no difference amounting to o-oooooi 
toise* or o'ooi millimetre, could be found at the tempera¬ 
ture of meltmg ice, either in their desired absolute length 
Of 443-296 lines of the Toise of Peru or in relation to 
each other. They were consequently all determined to 
be perfectly exact One of the platinum metres, subse¬ 
quently known as the Metre des Archives, from Its place 
of deposit, was reserved as the new prototype measure of 
length; the other was kept at the Observatoire at Paris, 
as its accessible representative. The twelve Iron stan¬ 
dard metres were distributed Amongst the several countries 
represented at the Commission. 

The primary Metre des Archives Is a’rectangular plati¬ 
num bar. bearing no mark or description. Its breadth is 
7, 5 mm. (0-984 ia), its height 3-5 mm. (o 138 in.). Its ends 
are planes perpendicular to its axis of length, and 
the straight line between them in this axis denotes the 
true length of the metre at o° C, or the temperature of 
melting Ice. It thus constitutes what is termed a Mitre- 
d-touts, or end-standard metre. 


The unit of metric weight was defined to be the weight 
in a vacuum of a cubic decimetre of distilled water at its 
maximum density, or the temperature of 4° C. Distilled 
water was selected as the best material in nature for thus 
determining the unit of weight, from its being obtainable 
everywhere and at all hours in the greatest purity, its 
being perfectly homogeneous, and its density being invari¬ 
able at any given temperature. It was required first ac¬ 
curately to ascertain the weight of this volume of water, 
and then to construct a metallic standard of equivalent 
weight. The necessary operations for effecting both these 
objects were entrusted to M. Lefevrc-Gmeau m 1795. He 
had to decide between two modes of proceeding for accu¬ 
rately determining the volume of water to be weighed; one, 
by measuring the internal capacity of a vessel to contain 
this volume of water j the other, by measuring externally a 
solid or hollow body, in order to ascertain the weight of 
the volume of water displaced by it He chose this last 
method, considering that the accurate external measure¬ 
ment of a metallic body was much less difficult than that 
of the internal capacity of a metallic vessel, and it was 
determined that the best form of this body was a cylinder 
of a height equal to the diameter of the base, this form 



being capable of being made and measured with the 
greatest precision. 

It was not thought requisite that the cylinder should be 
of the specified volume of a cubic decimetre, but only of 
the most convenient size for arriving at the desired result 
by computation. The cylinder actually used was made of 
brass, an^, hollow, being only so much heavier than the 
same bulk of water as to enable it to sink by its own 
weight when plunged in water. It was intended to be 
S‘435 decimetres (about 9$ inches) in diameter and 
height. 

To facilitate the accurate measurement of the cylinder, 
12 radial lines or 6 diameters were drawn on its base 
plane, dividing it into twelve equal parts; and corre¬ 
sponding lines were drawn on its upper plane. The ends 
of these two series of lines at the circumference were 
joined by vertical lines on the cylinder, thus dividing it 
vertically into twelve equal parts. Circular lines were 

& traced on the two plane surfaces at about 11 mm. 

the cireumference, and at half and two-thirds of th* 
radius from the centre ; and eight horizontal lines were 
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drawn around the cylinder at the following distances from 
the base —13, 35, 67, 95, 148 s, r76-5, 208'5, 230-5 
millimetres. The height of the cylinder was determined 
from the ascertained mean distance of the corresponding 
37 points of intersection of the lines on the upper and 
lower surfaces, including the centres. The diameter of 
the cylinder was determined from the ascertained mean 
length of the 48 diameters, included between the 
corresponding points of intersection on its cylindrical 
portion. 

The measurement was effected by means of an ap¬ 
paratus specially constructed for the purpose by Fortin, 
and it indicated minute differences of length of line, 
or mm. The standard measures used for determin¬ 
ing the absolute length measured were 16 brass measures 
specially constructed for the purpose, each very nearly 
equivalent to the height of the cylinder, and 16 other 
measures, each nearly equivalent to its diameter. The 
length of each of these two senes of measures m relation 
to each other was ascertained by numerous observa¬ 
tions with the new apparatus ,- and the total length of eadi 
set of 16 measures in relation to the nett standard unit 
was obtained by comparing the sum of their length 
with Bprda’s 1 Igle of 2 toises, No. 1, to which they 
very nearly corresponded in length, by means of the 
compauiteur used for the comparison of these large 
measuring rules 

The final lesult of the measuring operations was that 
the mean height of the cylinder was determined to be 
2437672 decimetres, and its mean diameter 2-428368 
decimeters, at the temperature of 17 0 6 C. According 
to Borda’s determination of the coefficient of the linear 
expansion of brass, the volume of the cylinder was deter¬ 
mined by computation to be nearly 11 28 cubic decimetres, 
when at the temperature of melting ice. 

For ascertaining the weight of water displaced by this 
cylinder, a series of brass weights was specially con¬ 
structed, consisting of a unit or provisional kilogram, 
made as nearly as possible of the estimated weight of a 
cubic decimetre of water, together with 11 exact copies 
and smaller weights in decimal subdivision down to the 
millionth part, all carefully verified and deemed to be ac¬ 
curate within less than half of onc-millionth part. 

The mean weight of the cylinder in ordinary air was 
taken, no reduction to a vacuum being deemed requisite, 
as the weights used were of similar metal to the cylinder, 
the interior of which communicated with the external air. 
For this purpose a metallic tube, 1-285 mm. in diameter, 
was screwed to the top of the cylinder, its end being out 
of the water when the cylinder was immersed. The top 
of the cylinder was 43 mm. from the surface of the water 
during the weighings, and the volume of the tube im¬ 
mersed was therefore 55-77 cubic mm. Taking the volume 
of the cylinder to be 11 -28 cubic decimetres, the volume 
of the metallic part of the cylinder was computed to be 
1-506 cub. decim., and of the hollow part filled with air 
9-774 cub. decim. During the weighings the cylinder was 
surrounded with ice, but the temperature of the water was 


never oeiow o” 2 u. ana tne mean temperature was o 0, 3 
The final results of the weighings were declared to be as 
follows.— 

Prov. kilo 

Weight of the cylinder in air, in terms of 

the unit employed.«= 11-4660055 

Its mean weight in distilled water, after de¬ 
ducting the weight of air in the cylinder, 
and of the air displaced by the weights 
used.— 0-1967668 


Hence weight of the volume of distilled - 
water equal to the volume of the cylinder m 11-2692387 
H. W. CHISHOLM 
{To it continued) 


NOTES 

I r 1* announced that the Transatlantic Balloon will leave New 
York to-day. It will carry four passenger*—Prof Wise and 
Mr Donaldson, the aeronauts, an officer of the United States 
Signal Service, and an agent of the Daily Graphic They hope 
to reach some point on the English or Continental coast m about 
sixty hours from their departure from New York They have 
with them six very powerful and experienced carrier-pigeons, pur¬ 
chased m Belgium, which, if liberated from the balloon withm 
“ pigeon flight ” of the coast, are expected to fly directly to their 
old homes Each of these has painted on his breast, in indelible 
ink, th%j»utline of a balloon, and on his wings the words, “ Send 
new s attached to the nearest newspaper ” Despatches received 
by these pigeons should be sent to the nearest newspaper for 
publication We wish these daring men a safe landing; but 
while we do this we regard the enterprise as one needlessly 
hazardous, so far as the settlement of the scientific problem is 
concerned 

Mr. CAMPBELr, the Chief Secretary of the Inspectorate- 
Otneral of Customs in China, is now in Europe with a view of 
obtaining instruments for a complete chain of meteorological 
stations in that country ft is also proposed to transmit weather 
information all along the cast coast of Asia This is great news, 
and we shall return to this important matter, giving full details of 
the proposals 

Miss Elizabeth Thompson, of New York, has made a 
donation to the American Association for the Advancement of 
Science of 1,000 dols, for the purpose of advancing scientific 
original research, and she intends repeating the donation annu¬ 
ally during her life 

M Stephan has succeeded in finding 1' aye’s Comet. The 
correction of the Jahrbuch Ephcmens is almost ml, 

Mr Froude, who is now with the Devastation, informs 
us that it is Mr. W. Barlow, not himself, who is president of 
Section G at the ensuing meeting of the British Association. 
Mr Froude’will, indeed, probably not even be able to attend 
the Bradford meeting at all 

We learn from the Monthly Murosiopual Journal that Prof. 
Gegenbauer, of Jena, the well-known comparaUve anatomist, 
has been nominated Professor of Anatomy and Director of the 
Anatomical Institute in the University of Heidelberg 

The arrangement made by Prof Henry, of the Smithsonian 
Institution, a few months ago, for the interchange between 
America and Europe, by Atlantic cable, of important astrono¬ 
mical discoveries and announcements, appears to have borne ex¬ 
cellent fruit. One great object of this movement was to enable 
astronomers in all parts of the world to concentrate attention 
upon tuny celestial phenomenon before too great a change of 
place had occurred, or before the intervention of a long period 
of moonlight after the first discovery. On the 26th of May last Prof 
Henry announced a new planet, discovered by Prof. Peters, to 
the Observatory of Pans, among other institutions, and on the 
following night it was looked for by the director of the Observa¬ 
tory of Marseilles, who at once detected it, and subjected it to a 
careful cnticism. The announcement of three planets has thus 
far been made from the Smtthsoman Institution to Europe , the 
only return communication being that of a telescopic comet, dis¬ 
covered at Vienna on July 5. On being notified of the fact, Prof 
Hough, of the Dudley Observatory at Albany, made search for 
it, and succeeded In finding the object without any difficulty 

Biology is flourishing at the Antipodes. The last mall has 
brought us “ Australian Vertebrata, fossil and recent, by G. 

Krefft, curator and secretary of theAustralmn Museum, bidney ; a 

list of Australian Longicorns, chiefly described and arranged by 
Francis P. Paacoe, with additional remarks by George Masters, 
assistant curator of the Australian Museum j Guide to the 
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Australian Fossil Remains exhibited by the trustees of the Aus¬ 
tralian Museum, by G. RreffL, Jcurator and secretary; a Cata¬ 
logue of the JMarine Molluscs of New Zealand, by Capt. F. W. 
Huttos, assistant geologist, and a paper on the Geographical 
Relations of the New Zealand Fauna, by the same. 

Wk have received from the Science and Art Department the 
' following bst of Queen’s Medallists in the Science Examination, 
May 1873 i we regret that want of space compels us to give only 
the gold and silver medallists.—Practical Plane and Solid Geo¬ 
metry : Atkinson, Roger, Crewe Mech. Inst, gold , Milling¬ 
ton, F. II, Patricoft Mech. In, silver.—Machine Construction 
and Drawing. Daitry, Thomas L,, Newcastle, Ilswick Mech. 
In., gold, Atkinson, Roger, Crewe Mech. In , silver —Mathe¬ 
matics • McAlister, Donald, Liverpool In , gold; Edwards, 
Harry II., Liverpool In , silver. — Theoretical Mechanics : 
McAlister, Donald, Liverpool In , gold , Sisson, William, New¬ 
castle Mech In., silver.—Applied Mechanics Millington, Fred, 
H., Paticroft Mech In , gold (obtained gold medal in 1872) • 
Dixon, Samuel, Manchester Mech In, gold , Daitry, Thomas 
L .Newcastle, Elswick Mech. In , silver.—Acoustics, Light, and 
Heat Martin, T W , Newton Abbott, gold, McAlister, D, I-iver- 
poollnst., silver.—Magnetism and Electricity McAlister,Donald, 
Liverpool last., gold, Louis, Henry, Islington Sci and Art 
Sch., silver —Organic Chemistry. Wlutelcy, John, Halifax 
W. M Coll, gold , Taylor, William D , Belfast, W M Inst, 
silvei — Geology Dowlen, Ethelbcil, Woking, St John’s, gold, 
Southeran, Arthur, Marske Inst, silver—Vegetable Anatomy 
and Physiology Dowlen, E , Guildford Science, silver —Navi¬ 
gation Wmdass, John T, Hull Nav Sth, gold, Daws, 
Thomas, Plymouth, Courtenay Street Sell , silver —Nautical 
Astronomy Lawson, Henry, Hull Nav Sell , silver (obtained 
silver medal in 1872), Ashford, Joseph, Hull Nav Seh , silver. 
—Steam • I airweather, James, Glasgow, Anderson Umv , gold; 
Daitry, Thomas L,, Newcastle, Elswick Mech Inst, silver.— 
Physical Geography Forbes, James L., Torpliins Sci. Sch, 
gold ; Armstrong, J. W , Blackburn School of Science and Art, 
silver. 

Mu. J Wooh-Mason, of Queen’s College, Oxford, is to offi¬ 
ciate as Professor of Comparative Anatomy and Curator 0/ the 
Compaiativo Anatomy Section of the Medical College' Museum, 
Calcutta, during the absence, on furlough, of Dr. J Anderson. 

Messrs Longmans announce the following among their 
forthcoming scientific publications —A new volume of Trans¬ 
atlantic 1 ravel, entitled “ Hie Atlantic to the Pacific , What to 
See, and How to bee it,” by John Erostus Lester, M A., author 
of ‘ 1 The Yo-Semite, its History, Scenery, and Development. ” 
A study of Asiatic savage life, entitled “A Phrenologist 
amongst the Todas, or the Study of a Primitive Tribe in South 
India—History, Character, Customs, Religion, Infanticide, 
Polyandry, Language,” by William E Marshall, Lieut -Col. of 
H.M. Bengal Staff Corps. A second Supplement to Watts’s 
“ Dictionary of Chemistry ” The.first Supplement, bringing the 
record of chemical discovery down to the end of the year 1869, 
was published m 1871 The second Supplement, now in course 
of preparation, is intended to bring the record of discovery down 
to the end of 1872, including also the more important additions 
to the science published in the early part of 1873. This Sup¬ 
plement will form a volume of shout 800 pages, and is expected 
to be ready in the year 1874. The author has been fortunate in 
securing the co-operation of several of his former contributors. 
A new work on “Sidereal Astronomy," by R. A. Proctor. 
“Introduction to Experimental Physics, Theoretical and Prac¬ 
tical, including Directions for Constructing Physical Apparatus 
sad for Making Experiments/’ by Adolf F. Weinbold, Professor 
in the Royal (Technical School at Chemnitz, translated and 
edited (with the author’s sanction) by Benjamin Loowy, 
F.R.A.S., with a Prefece by G. C. Foster, F.R.S., Professor 


of Physics m University College, London. “A Treatise on 
Practical, Solid, or Descriptive Geometry, embracing Ortho¬ 
graphic Projection and Perspective or Radial Projection,” by 
W. T. Pierce, Architect, late Lecturer on Geometrical Drawing 
at King's College, London, and at Harrow School. “On the 
Sensations of (Tone, as a Physiological Basis for the Theory 
of Music,” by H, Helmholtz, Professor of Physiology, formerly 
in the University of Heidelberg, and now in the University of 
Berlin, translated from the third German Edition by Alexander 
J Ellis, F.R.S , formerly Scholar o£ Trinity College, Cam¬ 
bridge. “Organic Chemistry,” by H. E. Armstrong, Ph.D,, 
Professor of Chemistry in the London Institution, “A Manual 
of Qualitative Analysis and Laboratory Practice,” by T. E. 
Thorpe, F R.S.E , Professor of Chemistry in the Andersonian 
University, Glasgow, and M. M Pattison Muir; "Tele, 
graphy,” by W H. Preece, C E., Divisional Engineer Post 
Office Telegraphs, and J Sivl wright, MA , Superintendent 
(Engineering Department) Post Office Telegraphs , “ Elements 
of Machine Design, with Rules and Tables for designing and 
driving the Details of Machinery," adapted to the use of Me¬ 
chanical Draughtsmen and Teachers of Machine Drawing, by 
W Cawthomc Unwin, B Sc Assoc. Inst, C E , Professor of 
Hjrdraulic and Mechanical Engineering at Cooper's Hill Col¬ 
lege; “Principles of Mechanics,” by T. M Goodeve, M A., 
Lecturer on Applied Mechanics at the Royal School of Mines, 
and formerly Professor of Natural Philosophy in King’s College, 
London. These five works form part of the senes of text-books 
now bung published by the Messrs. Longmans. 

Among Messrs iMacmillan’s announcements of ^forthcoming 
works are—“ On the Theory of Sound,” hy Lord Rayleigh, 
F R S , “ Contributions to Solar Physics,” byJ.Norman Lockyer, 
1' R S , with numerous illustrations , “Cave Hunting," by W 
Boyd Dawkins, !• K S , being researches on the evidence of 
caves res|>ecting the early inhabitants of Europe j “ The Origin 
and Metamorphoses of Insects,” by Sir John Lubbock, fT< S. 
(vol 11. Naiure Senes), (and a new edition of Canon Kingsley’s 
" Glaucus.” 

During the ensuing season Messrs. H. S. King and Co. will 
publish the following new volumes of their “ International Scien- 
tific Senes ” —“ Mmd and Body,” by Alex Bain, LL D , 
“Animal Mechanics,” by J Bell Pettigiew, M.D , F.RS. ; 
“ Principles of Mental Physiology,” by W. B Carpenter, LL.D , 
F.R.S , “On the Conservation of Energy,” by Prof. Balfour 
Stewart, “The Animal Machine, or. Aerial and Terrestrial 
Locomotion,”jby Prof. C. J Marey , “ The Study of Sociology,” 
by Herbert Spencer. With the exception of the last-named 
work, the whole of the above will be illustrated.—Messrs H S. 
King and Co also announce the following books of interest to 
scientific men,—“ Studies of Blast-furnace Phenomena," by M. 
L Gruner, translated by L D. B Gordon , " The Norman 
People and their Existing Descendants tn the British Dominions 
and the United States of America,” and “The History of the 
Natural Creation,” a senes of popular Scientific Lectures on the 
Theories of Progression of Species, by Prof. Ernst Haeckel. 

Mr. VhHk Voorst has recently published new editions of 
1 ‘ Blackwall’s Researches in Zoology, illustrative of the Structure, 
Habits, and Economy of Animals,” and Salvin and Brodrick’s 
“ Falconry in the British Isles ’’ 

Prof E D Core has been bold enough, in the August num¬ 
ber of the Penn Monthly (Philadelphia), to portray his conception 
of the general external appearance of the new gigantic mammal 
from Wyoming, named Tinoceras anceps by Marsh, and Loxe- 
lophodon cornutus by himself. The result is an elephantine form, 
with elephantine knees, feet, ears, and tail; bovine preputial 
sheath ; and a head with two pairs of somewhat cervine homo, 
and an anterior pair of simple but diverging processes. A pro¬ 
boscis about half as long as the head is made to project for- 
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yards in a Tapir-like manner, below the bate of which the upper 
canines descend in a way which shows that it would be impos¬ 
sible to use them for defence or obtaining food, without doing 
great injury to the sensitive trunk which overshadows them 
Hothing seems more illogical than the assumption, that because 
an animal has elephantine proportions and feet, it should possess 
a proboscis, especially when all arguments from the skull tend in 


sented fey Mr E. S Wilson, two Sacred lluscs (Gcrontkus 
athiopuMS) from Gough’s Island ; a Black handed Spider Monkey 
( Ueles mlanochir) from Central America, purchased , five 
Homed Lizards {Phrynosoma eornutum) from California, depo- 


SPORER’S OBSERVATIONS ON THE SUN* 


Tkk Quarterly Weather Report, from July to September, con¬ 
tains, in addition to the usual tabular results, a discussion of four 
years anemometrical results for Bermuda 

We have received the Report on the Freshwater Fish and 
Fisheries of India and Burmah, by Surgeon Major Francis Day, 
Inspector-General of Fisheries in India. 

W* have received from Prof. Edward Morse an excellent 
paper, read by him before the Boston Society of Natural His¬ 
tory, on the Systematic Position of the Brachiopoda, in which, 
from a careful study of the anatomy and development of those 
animals, he has been led to endorse and substantiate Steenstrup’s 
opinion as to their affinities being with the ^Annelids instead of 
with the Mollusca, as generally believed The following is his 
concise summary •—“Ancient Chaetopod worms culminated in 
two parallel lines—on the one hand in the Brachiopoda:, and on 
the other in the fixed and highly ccphalized Chaetopods. The 
divergence of the Brachiopoda;, having been attained in more 
ancient times, a few degraded features are yet retained, whose 
relationships we find in the lower Vermes ; while from then later 
divergence the fixed and cephalized Annelids are more closely 
allied to present free Chaetopods " The author lays stress on 
the certainly soft and uncalcified condition of the earliest forms 
of life causing great imperfection in the earliest geological 
record. 

In the death of Mr William S Sullivant, which is recorded 
in the scientific columns of Harper's Weekly, and which took place 
at Columbus, Ohio, on April 30 last, the United States has lost 
one of its most accomplished botanists, especially in the depart¬ 
ment of the mosses, in which he was the recognised head foi 
many years From a biographical notice published by Piofcssor 
Gray in the American Journal of Silence, we learn that Mr 
Sullivant was bom in 1803, near Columbus, m the vicinity of 
which place he resided the greater part of his life His first 
publication appeared under the title of Alum AlUghansenses, a 
work [on the mosses and liverworts of the Alleghany Mountains, 
Illustrated by prepared specimens of the plants themselves 1 his 
was shortly after 1843, and a few years later a work on the same 
subject was published in successive numbers as a memoir of the 
American Academy. The section of Mosses and Hcpatico. .« 
Prof Gray’s Botany of the Northern Unit'd States was prepared 
by Mr. Sullivant, and credited to his pen. A separate edition 
was subsequently published by the author A work on the 
mosses of Cuba was prepared by him, illustrated by specimens 
collected by Mr Charles Wright He also published, in 1859, 
the account of the mosses collected by the Wilkes expedition 
The most important of Mr Sullivant’s publications, however, 
consists of his leones Muscorum, being “ figures awnSescriptions 
of most of those mosses peculiar to Eastern North America which 
have not been heretofoie figured”—this forming an imperial 
octavo volume with 129 copper-plates It is stated by Prof 
Gray that a second or supplementary volume of leones was in 
preparation by Mr. Sullivant, and nearly completed at the time 
of his death. 

The additions to the Zoological Society’s Gardens during the 
past week include two Mouflons (Ovis mustmon) from Sardinia, 
presented by Mr. H. E. Holloway ; two Barbel {Barbus vul- 
fans) and a Bream (A bra mis brama) from British seas, pre¬ 


T HE author gives chiefly the results of his spectrum 
observations, and simultaneous spot observations, 
recorded in the Transactions of the Berlin Academy of 
Sciences for November 1871, and May 1872, To the two 
earlier instances of striking changes observed m the pro¬ 
tuberances, there is added an interesting observation of 
August 8, 1872. It was estimated that the prolongation 
of the upper part of the protuberance had a velocity of 
foity-two kilometres per second, parallel to the sun’s 
surface. In the case of many protuberances, it wall be 
readily allowed that they aie not only subject to cyclones, 
but also owe their origin to them. Protuberances of 
similar form, observed on several successive days, in the 
same heliographic latitude, Sporer has accounted for, by 
the supposition of volcanic eiuptions, owing to the smaller 
rate of linear rotation of the deeper strata ; if, however, 
wc regard these protuberances as the results of cyclones, 
the explanation of the changes of position would rest 
upon the impelling power of the storms, and their ten¬ 
dency to create new forms , and the velocity of the ad¬ 
vancing cyclone would, m severed instances, average i'4 
kilometre. 

Spoier, in this work, adheres to bis division of protu¬ 
berances into two classes. Secchi, in his work on the 
Sun, has distinguished four classes of protuberances, 
but afterwards accepted Sporer’s twofold division. Both 
observers are at one in this, that the protuberances, 
which Sporer has named “ flame ” and Secchi “ ray ” 
protuberances, give different spectral lines, and stand in 
intimate connection with the spots But with regard to 
the proper hydiogen protubeiances, Socchi says they 1 
are not in the conditi m to give rise to a spot, against 
which Sporer adduces examples of tlicir influence in neigh¬ 
bouring spot formation, especially prominent in the inter¬ 
vals between considerable protuberances of hydrogen. 

lhe observation of the protuberance, which Secchi 
also noticed, on July 7, 1872, and which gave a well- 
marked image with the line C543, is particularly described, 
and drawings are appended 

With regard to observations of spots, interesting com¬ 
parisons are given, showing the difference between the 
two hemispheres in respect to the frequency of spots, and 
the mean heliographic latitudes in this connection, 
Carrington’s observations, from November 1853 in the 
beginning of 1861, are gone into, so that the comparisons 
embrace a period extending from November 1853 to the 
end of 1871. With regard to frequency of spots, it 
appears that the southern hemisphere exceeds the northern 
both in maximum and minimum The curves also show 
distinctly the rapid passage from minimum to maximum, 
and the slow decrease after the maximum 
The mean heliographic latitudes are obtained through 
assigning to each group of spots, a factor of value ( Wertk- 
factor). The union of five-rotation periods gave a point 
of the curve for the northern as well as for the southern 
hemispheres. Carrington had obtained from his observa¬ 
tions the striking result, that the s P ots at tiie ume of *" e 
minimum approach the equator, thereafter veered off to 
higher latitudes, and that then the more numerously 
spotted zones gradually approached the equator Sporer, 
by his observations since 1861, has confirmed this result. 
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THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

'TMIE meeting of the American Association for the Advance¬ 
ment of Science was held this year at Portland, in the State 
of Maine, during the fourth week of August, there was a large 
attendance of well-known scientific celebrities and members. The 
following account, for which we are indebted to the New York 
Tribune, will give an idea of some of the most important papers 
and discussions 

A discussion on the Darwinian hypothesis, which was started 
by Prof. Swallow, who is a vigorous opponent, was continued 
by Dr Dawson, who began by stating with some fullness of de¬ 
tail the demands upon our credence made by the advocates of 
the evolution theory Among other requirements of the theory, 
he said, it must provide an explanation of the origin of life To 
accomplish this the experiments of Rastian were brought for¬ 
ward Referring to these, he stated that no less an authority 
than Prof Huxley, though an evolutionist, had denied their 
conclusive character and disputed the alleged results We are 
expected to admit, in every department to which scientific in¬ 
quiry relates, that in all things there has been a successive pro¬ 
gress from the lower to the higher Why should we make this 
admission? What proof is there of it? The recent discoveries 
of embryology, showing the likeness of early forms of the 
embryo to other animals of the same families, furnished to the 
advocates of evolution no real argument in its favour They 
proved nothing Admit if you will the close resemblance of 
similar bones and general physical structure in the ape and man, 
it is not the slightest evidence of identity. While it may be true 
that there 11 bone for bone in monkey and in man, still it re¬ 
mains that the bones of one are different from those of the other 
The making of monkey and of man is explicable quite as readily, 
to say the least, on the theory of plan as on that of evolution. 
The history of the growth of an animal has been cued as t he 
evidence of a development from a lower to a higher form But 
what are the facta in the case ? The egg grows into the animal, 
and that organism produces an egg again. This is resolution, 
not evolution 

We are told to accept as a postulate that mind too is a result 
of development, that the moral as well as the material being is 
simply a consequence of the evolving process I do not grudge 
the naturalists who have adopted such theories the intellectual 
exercise which is involved, but I regret that much of their labour 
is wasted, and the results will be burnt when the fires of truth 
are applied to the chaff they are accumulating This is not a 
question of physics that they are arguing, it is one of metaphysics, 
and it a ould be well for our children as well as growing scientists 
if they were taught more of mental and moral philosophy as a 
basis for such inquiry 

But I thank the students who are thus engaged for some good 
results of their exertions. They have thereby succeeded in re¬ 
ducing the superfluous numbers of species, and have obtained far 
better views in respect to classification Goo 1 results will also 
flow from the profound embrj ological researches of the day. 
But I am sorry for the investigator, for their reputations are at 
stake, and they have chosen a mistaken path 

We are, however, approaching in our studies a coirect theory. 
After its appearance in geological history, every species has a 
plss ic tendency to spread to its utmost limits of form. Then 
ensues a period of decadence until it may become extinct. This 
his been ret forth in some of my printed memoirs on the plants 
ol the carliomferous series 1 believe that a similar process is 
true of the human race He referred to the akull of Mentone 
and its finally developed character—a grandly developed roan 
cerebrally and bodily. The burial of his dead testified to his 
religious belief. The people of the Cromagno skull age were of 
a similarly elevated character. The only point of difference from 
men to-day was in the flattening of one of the leg bones Tins 
was perhaps a result of the habits of the tribe, running through 
forests in pursuit of game. It begins to be admitted that the 
man of Western Europe came In with the modern mammalia at 
the close of the glacial period. This was a period of decadence* 
and when the pliocene fauna were dying out and new forms were 
taking their places. The most ancient form of man is beyond 
the average standard of modern humanity. If the man of 
Cronuten^or Mentone had been sent to Harvard, he would have 
beettVndhsted with the full honours of an average American 
Student, 


Prof. Morse stated that Dr. Dawson and Prof Swallow had 
both misquoted Prof. Huxley, who had aaid, in respect to thf 
ancient skull referred to, that it might have held the brains of a 
thoughtless savage, or it might have contained those of a philo¬ 
sopher. Dr. Dawson had referred to only the differences in 
those remains from those of the man of to-day m respect to the 
flattened tibia. There were, however, several other characters 
of a similar nature which Dr. Dawson had not referred to, some 
of which had been discovered by Prof. Wyman, and had not yet 
been published In the existing races of man the Joramtn 
magnum (the large opening at the base of the skull through 
which the brain communicates with the spinal cord) exhibited 
very little change of position in its relation to the rest of the 
skull, while with the higher primates (apes) this opening is very 
near the posterior portion of the skull In eleven ancient skulls 
from the shell heaps of Tennessee, the foramen magnum in every 
case was nearly an inch further back than in those of present 
existing races The powerful muscles on the sides of the head 
that move the laws leave a distinct line at their upper points of 
attachment. These lines are called temporal ndges In all 
present existing races a space occurs on the top of the skull, 
between these lines, of from three-and-a-half to four inches. In 
the apes these muscles meet in the median line which nses into 
a bony crest so characteristic of the gorilla There was a re- 
markable skull discovered by Prof Wyman in the lowest beds 
of the ancient shell heaps of Florida. This has the temporal 
rulges approaching each other within a half inch at the top of 
the skull. If the high development of the skull referred to by 
Mr Dawson was such as he states, tt only carries man further 
back. Similarly, in the light thrown upon the history of man by 
the wonderful discoveries in archsology, where we meet with 
traces of an ancient civilisation, with complicated language and 
manners, we can surely believe in savage hordes pre-existing 
from which this ancient civilisation has been evolved 

As to the early traces of man, we must fully appreciate the rare 
possibility of their occurrence Wherever you dredge in the 
waters of the present day the traces of man are among the rarest 
discoveries The I.ake of Haarlem, upon whose waters naval 
battles have been fought, and on whose shores a dense popula¬ 
tion has existed, was drained, and on its bottom not the slightest 
traces of man’s existence were found Prof Morse dredged re¬ 
peatedly for years off the shores of Maine, and no trace of man 
was ever brought up, except a single spike When we consider 
how abundant the material for such remains must be now com¬ 
pared with those furnished by the simple methods of life and the 
sparse population of earlier dnys, the indications of man’s exist¬ 
ence in geological eras mu-t be of the rarest occurrence. In 
fact, in such rocks as the drift, only the rude stone implements 
could be preserved. 

The evolution theory as compared with that of special creation 
presented similar features to the undulatory theory of light as 
compared with the emission theory. Newton’s theory required 
a new modification with every disoovery in optics, until, as a 
writer sal 1 at that time, the emission theory is a mob of hypo¬ 
theses The undulatory theory of Young not only explained all 
that was difficult to Newton, but gave physicists the power of 
prevision. So with evolution It not only accounts for existing 
phenomena, from the modification of a flower or the spot on 
a huttei fly’s wing to the genesis of the solar system, but it hss 
endowed naturalists with the gift of prophecy and enabled them 
to predict the intermediate forms afterwards discovered in the 
records of the rocks. 

On Calverts Supposed Relies of Man in the Mioeme of the 
Dardanelles By Cl. Washburn.—The author reports, in view of 
the facts to which the paper refers, as to the flints, the Split bones, 
and the marks upon the fossil bone, that he believes that Mr. 
Calvert and Sir John Lubbock (who had never seen the speci¬ 
mens) are mistaken in the conclusions to which they have come, 
and that they have not been able to find any evidence whatever 
at the Dardanelles in reference to the antiquity of man. 

'1 he Rotation of the Planets as a Result of the Nebular Theory By 
Prof Benjamin Peirce.—Prof. Peirce’s paper set forth an explana¬ 
tion of the actual rotation of the planets on the supposition of their 
beingformed according to the nebular hypothesis, from rings thrown 
off from the rotating mam body in the process of condensation. 
He instanced more particularly the planets Jupiter and Saturn. 
The inner portions of such a ring having a less velocity than the 
outer ones, axial rotation in the same direction as that of tbe 
primary would be determined in the breaking up and running 
together of the ring into a planetary^body. lie showed, by ■ 
mathematical analysis of tbe movements of the partlelcs corn 
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posing; the ring, that the Telocity of the resulting rotation must 
be such as is actually observed In the case of the planets 
referred to, whose mass represents nine-tenths of the whole 
planetary system. 

In Jupiter and Saturn, the velocity of a particle in the 

e et i s very nearly the velocity of the planet itself. Then 
ter and Saturn must have derived their material from the 
whole mass of the planetary system. The best theories of the 
earth make it of uniformly decreasing density from the surface 
to the centre Suppose that after Jupiter were formed it were 
condensed, that might otherwise explain its velocity. He showed 
that, in the case of the planets, the velocity, had it been 
oae-half what it actually was, would have resulted in their 
having no rotation This theory was applied to the absence 
of rotation in the case of our satellite He showed the pro¬ 
bability that the original nebular ring from which the planets 
were formed may have been of twice the sue of their present 
orbits. The nebular theory, to meet the requirements of the 
mere mathematician, would have placed all the planets at regu¬ 
lar distances, and given them exactly similar motion. But not 
such was the method of nature 

In the discussion which followed he stated that we have never 
seen anything of Jupiter or Saturn but the clouds which cover 
them. He thought that those planets were yet at a white heat, 
and we simply saw the clouds that are raining down upon them 
The present state of the satellites may be a result of their tides, 
and not the index of their original velocity JupitLr and Saturn 
took so large a proportion of all the planet-forming material 
that the laws impressed upon them may serve best to tell the 
whole history of the solar system There may be, however, a 
rotation of the inner mass of those planets of which we know 
nothing 

Geology of Southern New Brunstvick By Prof T Sterry 
Hunt—The recent labours under the Geological Survey of 
Canada, by Messrs. Bailey Matthew and the author, were 
sketched They show south and west of the coal basin various 
uncrystalhnc formations, all resting upon ancient crystalline 
rocks These latter arc by the author regarded as for the most 
part the equivalents of the Green Mountain and the White 
Mountain series, or what he calls Hurordan and Montalban 
These are penetrated by granites, and associated in one part with 
Nonan rocks, but the presence of Lamentranis somewhat doubt¬ 
ful. While the author recognises thus, at least, four distinct 
series of pre-Cambrian crystalline rocks in Eastern North Ame¬ 
rica, he does not question the possible existence of yet other 
senes in this region The analogies offered by the more recent 
rocks of this region are very suggestive 

On the Possibility that the Sun, white mainly Gaseous, may have 
a Lujuui Crust By Prof Charles A. Young.—There can be 
very little doubt that Seccht and others, who hold that the sun 
Is mainly gaseous, are correct in this the smallness of density 
cannot possibly be explained on any other supposition. At the 
same time the eruptional phenomena which are all the time oc- 
curnng on the surface, almost compel the supposition that there 
is a crust of some kind which restrains the imprisoned gases, 
and through which they force their way in jets with great 


Prof. Young suggests that this crust may consist of % more or 
leas continuous sheet of descending rain, not of water, of course, 
but of the materials whose vapours exist in the solar atmosphere, 
and whose condensation and combinations are supposed to fur- 
msh the solar heat As this tremendous ram descends, the 
velocity of the falling drops would be retarded by the resistance 
of the denser gases underneath ; the drops would coalesce until 
a continuous sheet would be formed.; and these sheets would 
unite and form a sort of bottomless ocean resting upon the com¬ 
pressed vapours beneath, and pierced by innumerable ascending 
jets and bubbles. It would have an approximately constant 
depth m thickness, because it would re-evaporate at the bottom 
nearly as rapidly as it would grow by the descending rains above, 
though probably the thickness of this sheet would continually in- 
crease at some slow rate, and its whole diameter dimmish. 

Prof. Young added an explanation of the narrow disc fringes 
seen at the moment of totality in a total eclipse, showing them 
to be optical interference effects caused by the sudden changes of 
the temperature of the air at the edge of the shadow. The 
twinkling of stars is analogous tn many respects. 

The Existence of Lire Mammoths. By Prof. Feuchtwanger.— 
The discovery of the mammoths in Siberia in the deep gorges of 
the mountains near the Lena Viner, which was lately published 
«having beat made by a scientific Russian convict, who had 


five living animals, twelve feet in height and eighteen feer in 
length, with projecting tusks four feet long, exutes s >me dis¬ 
cussion in Europe I think it worthy of inquiry whether the 
mammoth of the past tertiary period, discovered during this cen¬ 
tury in Siberia, near the same river, can have any relation to ihe 
convict’s discovery Thousands of these animals have been 
found buned in the ice, with their well-preserved skmi, aad 
thousands of tusks are brought to England to this day lor the use 
of the turner. These are of nearly the same dimensions as those 
seen by the Russian The convict has received an unconditional 
pardon, on the recommendation of scientific men who have in¬ 
vestigated his statements and believe them to be true. 

Prof. E S Morse, of Salem, Mass , read a paper on the sub- 
ject of Variations tn Wave Lengths. Prof Mor.-e first called 
attention to the interesting discoveries of Lockyer, Huggins, and 
others in accounting for the displacement of lines in the spectrum 
in observations of celestial objects. It is well known that when 
a star is approaching the observer the luminiferous waves emitted 
by it are crowded together, and on the contrary are separated 
when the star is receding. 

Mr Morse brought forward an instrument by which this 
phenomenon m the case of light may be easily and plainly illus¬ 
trated before a large audience. The instrument consists of a 
tank filled with water and set on wheel* On the top of this is a 
compartment containing compressed air From one end of the 
*"“ 1 ' - pipe protrudes, which is moved uj> and down at a fixed 


When the © 

ic water to escape from the ppe, the stream assumes a sinuous 


is opened, allowing 


line, which may be shown, if brilliantly lighted, across a large 
audience hall This undulatory stieam, when the tank is at rest, 
illustrates a luminiferous wave from a stationary source. To 
exhibit the shortening or lengthening of the waves of light by the 
appioach or recession of the luminiferous body, Mr. Morse simply 
moves the apparatus rapidly back and forth on the table As 
the apparatus moves with the direction of the stream its undu- 
lations are crowded together, and the waves are consequently 
shortened. On the other hand, when the motion of the appa- 
ratus is in an opposite direction, the waves are proportionally 
lengthened The advantage of this illustration is that it exhibits 
precisely what takes place in the luminiferous waves approaching 
or receding from the observer of celestial bodies, producing the 
displacement of spectrum lines. 

Concerning Hyalonema. By Dr. Samuel Lockwood —The 
recent deep-sea dredgings have done much toward clearing up the 
singularly anomalous history of the Japanese glass-rope sponge 
1’rof Lockwood, however, thinks that, either from mapprecia- 
lion or otherwise, the knowledge thus obtained has not been 
applied to the elucidation of certain mooted points connected 
with Hyalor.ema. With regard to the mistakes m representing 
Hyalonema “ wrong end up,” my opinion is that the error was 
led off by the Japanese themselves. The drawings by the native 
artists represented these curious objects as attached to the sea 
bottom by the sponge mass, thus making the fascicle to be erect 
and uppermost. Obtained by the net, or some such means, from 
the bottom at great depths, it is supposable that the fishermen 
at Knoserma were entirely ignorant of the matter. Their theory, 
however, as represented by the native artists, has wrongly repre¬ 
sented the Hyalonema. These ropes attached to the sponge and 
sand are some distance from the main or upper portion encrusted 
with parasites. After removing portions of the encrusting case 
from the fascicle, he could not detect any structural evidence that 
I’oljrthon owed anything for food to the object which had 
given it local support. Ft, however, “chums” with the sponge 
lor a purpose of its own. Prof Lockwood thinks that it draws 
sustenance from the fishing process of its radiating tentacles. 

Both Polypi and sponge provide for themselves In his view 
the zoophyte is what we must call a compensal, and could not exist 
without that sort of support from Hjralonema which the oak 
affords the vine i and Hyalonema, too, is a compensal; for how 
long would it endure without the support of Polython ? The 
stem, without this support, would not be able to hold itself 
erect. Other varieties are supported by stems consisting of 
sheave* of short spicules, bbund together by bony cement. These 
have and need no supporting Polythoa. He combated the view 
that Hyalonema was sunk IS the mud up to the neck, signing 
that the polyps surrounding the stem could not so hve, that it 
could not use its tentacles to obtain food, and that the pomtion of 
the egg-eases of the deep-sea shark, the oldest egg being attached, 
and the most recent at the bottom, sustained this view. Some 
account was then given of the material structure of the eneoaliwj 
Polython. The essayist spoke of the deep-sea sharks off Setubol, 
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making that place their feeding-ground, because of the facility 
afforded them to secure these egg-cases by the abundance of the 
Hyalouemas there. 

The Co-efficient of Safety in Navigation an attempt to ascertain 
within what Limits a Ship can be located at Sea by Astionomical 
Observations. By I’*6f Wm A. Rogers —This was an attempt 
to ascertain mathematically the average number of miles that a 
ship may be out of hef reckoning. It was a paper of length, 
indicating long and careful research It stated that in the case 
of British vessels there is a continual increase in the proportion 
of wrecks, as shown in the following — 

British 1 ends Wreck* 


Inc 


1858 over it 
a 808 over x8 


. 848.38 per cent 

lfis8 -— 


foe iS 


For 1869 we have a decrtfcse in the number of vessels of 4 per | 
cent, and an increase m the number of wrecks of 21 per cer* 
The confidence in reckoning by instruments had increased t 
danger. He considered separately (I) wrecks by causes beyond 
control j (2) wrecks to obtain Insurance ; Cl) wrecks by devi¬ 
ation of compass j. (4) wrests by errpfs of observation. He 
concluded that 70 per cent, of Wtacks’were from preventive 
causes There are 3 -3 times is marty insured vessels wrecked aj 
uninsured. Thu ratio of error* ip chronometers wasillustrated 1 
in an elaborate senes of tables showing that the navigator must ] 
expect from this source an error of 3 6 miles, must he on 
look-out for one of ri 5, and must not be surprised at one o 
miles, all on the supposition that he has an average chronometer. 
One serious source of error is varying temperature during a 
voyage. The conclusion was that the navigator who assumes 
that he can get the place of his slup certainly within five miles, 
or probably within fifteen, exhibits an over-confidence which 
may lead to his rum 

There were other papers of interest, by Prof Elliott, on Inter¬ 
national Coinage; by Prof Wheildon, on the Arctic Regions; 
by Gen. Barnard, on the Relation of Internal fluidity to the 
Precession of the Equinoxes; by Prof llilgard, on Transatlantic | 
Longitudes, and on Meridional Aics, by Col Wluttlcsy, 1 
Rivers in the Mississippi Valley , by Prof Hunt, on Break* 
the American I’alieozoic Series; by A E Dolbear, on a n« 
method of measuring the velocity of light 


MR. HARTNUP ON DETERMINING THE 
DATES OP CHRONOMETERS* 


'T'HE difficulty in predicting the rate of a chionometer for a 
A voyage arises from the imperfect state of the instrument; 
and by a well-arranged and carefully conducted test, these im¬ 
perfections may be so exhibited as to enable the manner to avoid 
the danger which must frequently follow from the neglect of such 
precautions. The Greenwich mean time is now so easily obtained 
in most seaports, that there can be no difficulty in ascertaining 
the dally gain or loss of a chronometer, if the rate so found could 
he depended on The communication of time to the port of 
Liverpool, by the firing of the gun winch is placed on the Mor¬ 
peth Dock Pier Head, has been so successful that the difference 
between the Hash of the gun and irx Greenwich mean time 
has not, on any occasion during the past year, been such as could 
lead to an error in a ship’s longitude to the extent of the width 
of the Mersey opposite the point on which the gun is placed; and 
by observing the flash of the cun on two occasions at an interval 
of a few days, the rate of a chronometer may be obtained with 
sufficient accuracy for most practical purposes The rate so ob¬ 
tained might, however, differ very much from the rate at sea, if 
the temperature in which the rate was obtained in port differed 
much from that to which the instrument was exposed on the 


voyage. 

Imperfect thermal adjustment is a defect so well known, that 
during the past thirty years the attempts made to improve the 
quality of marine timekeepers have been mamly confined to the 
compensation balance. The ordinary balance does not perfectly 
compensate for the change in the elasticity of the balance-spring, 
caused by change of temperature, and various forms have been 
given to balances with the view of attaining greater perfection. 
Balances have, without doubt, been made to compensate for 
change of elasticity in the spring throughout long ranges of tem¬ 
perature, but there is evidently some objection to their general 
adoption for the merchant navy. It is possible that the thinness j 
of Jdie lamina, and peculiarity m the construction of balie 

* ^Extracted from the Report of the Astronomer to the Marine Committee, 
htertey Decks and HarbourBoaid, fix the year ifiys 


which are made with the view of removing the defect above 
named, may render them less permanent m their action, and 
more liable to injury in the hands of a less skilful mechanic than 
the original maker, but however this may be, the ordinary 
balance seems to be almost universally used in the merchant 
navy. This having been found to be the case, about four years 
ago arrangements were made at the New Observatory for the 
trial of chronometers in three definite temperatures with the view 
of showing the amount of change in their rates due to error of 
thermal adjustment, and more than one thousand marine time¬ 
keepers have now been tested in 55°, 70“, and 85° of Fahrenheit 
From a careful examination of the records of these tests there 
appears to be a definite temperature peculiar to each chrono¬ 
meter in winch the instrument goes faster than in any other tem¬ 
perature, and as the number of degrees above or below this 
temperature of maximum gaining rate increases the chronometer 
loses in a rapidly increasing ratio If we assume this law of 
variation to lie that the change of rate is directly as the square 
of the number of degrees from the maximum gaining rate, the 
rates calculated on that assumption are found sensibly to agree 
with those obtained from obsei vation, therefore, if we have the- 
rate from observation for each of thice definite temperatures* as 
given m my last two Reports, we can find, by computation, the 
correction for error of thermal adjustment due to any other tem¬ 
perature. In order to do this it is necessary to find— 

T . the temperatuie w which the chronometer has it* 
maximum gaining rate, 

R . . the rate at the temperature T, and 

C . the factor, or constant number, which multiplied by 
the square of any given number of deg t ls from T 
shows the amount of loss for that numbs o f degrees. 

The following example shows the method of calculating C, 
T, and R fiom the observed rates in 55% 70°, and 85“ !— 
Chronometer\ No 727 




70 = - 1 88 

«5 > - 3 13 


c _ W - <i) - 4-58 

30 5 90Q 

o 

T * 70 - 0-69 = 69 31 
R = -(T-|70)" , + ‘ f = 




= - 000509 

021 =, - o 

3054 


69 


— t 88 + 0-69 x 


- 1 04 . . . d 

+ 1 25 . d' 

- 2 29 
+ 021 


o 0035 - - 1878 


From the fuiedtng Fxamfles 
Mean Daily Rale 

m 55“ in 70° 111 8 S » C. T R. 

No 727 -292-188-313 000509 6931 -i-88 

Let N - any number of degrees from 1’, then the Rate at 
T * N — R+ C xN“ 

Required the Rate of No. 727 at 40° 

Here N = 29 31 and N* = 859-08 

Therefore the Rate at 40“ - - r88 + (-0-00509 x 859-08) 
= - 625 

The values of C and T remain the same for long periods; as a 
rule, they do not sensibly change so long as the adjust-neats are 
not altered, and the instrument remains m good condition j but 
R is more changeable, and should be redetermined on aU favour¬ 
able occasions. To find the change in R the rate must be first 
carefully found 111 some definite temperature Suppose, for «*• 
arpple, that at some subsequent time the rate of No. 727 was 
found to be — 2-13, instead of — 3-13, 1085°, then the rate at 
T would be — o 88 instead of — t 88; but it might not be con¬ 
venient to obtain the rate in either of the temperatures in which 
the rates are given m the test, and then it may be found as fol¬ 
lows .—Suppose the rate has been found to be — 1-55 in 81 J, then 
the rate must be computed for 81 -5, on the assumption that R 
has not changed, and the difference between the rate observed 
and the rate computed will be the correction to be applied to R. 

The computation is as follows 1—81 -r — 69-3 or N * is* 
and la-fi* => J48'84. 
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Therefore, the rate at 8,-5 - - 1.88 + {-0 00509 x 148-84 
«* —*'64. 

Observed rate fa 8* -g = —1-55. Computed rate in 81 5 
m —2-64. The losing rate at T must therefore be diminished 
by 1-09, making the newly found U «= —0-79 instead of — 1 88 
For any chronometer which has been allowed to remain at the 
Observatory for a period of five weeks the certificate of test 
issued with the instrument contains the necessary data for calcu¬ 
lating the correction due to imperfect thermal adjustment. 


THE WHITWORTH SCHOLARSHIPS 

'T'HE following Memorandum on the Whitworth Scholarships, 
f prepared by Sir Joseph Whitworth, lias been approved by 
the Lords of the Committee of Council on Education, South 
Kensington — 

1. The experience of the Hast competitions for my scholar¬ 
ships has’ proved to me the necessity of establishing rules 
wmch shall insure that the holders of scholarships shall devote 
themselves to the studies and practice ntcessaiy for mechanical 
engineering during the tenure of the scholarships 

2. To effect this I propose to the Lords of the Committee of 
Council on Education that as soon as possible, le in the 
competition of 1875, every candidate for a scholarship should 
produce a certificate that he has worked in a mechanical engi¬ 
neer’s shop, or in the drawing office of a mechanical engineer’s 
shop, for two years consecutively In 1874 six months’ consecu¬ 
tive work only in the engmeei s shop will be required. The 
candidate must be under 22 years of age 

3. The candidate for the scholarship will be examined in the 
appointed sciences, in smith s work, turning, filing, and fating, 
pattern making and moulding, as already established, and the 
same marks will be awarded as at present 

4. In 1875 and the following years each holder of a scholar¬ 
ship appointed under these new rules will be required to produce 
satisfactory evidence at the termination of every year that he has 
made proper advances in the sciences and practice of mechanical 
engineering by coming up for an examination similar to that 
which Is prescribed for the competition both m theory and 
practice 

5. The scholarships may be held for three years, but may be 
withdrawn at the end of each year If the scholar has not made 
satisfactory progress. 

6. The number of scholarships in the competition of 1874 
will be reduced from ten to six Each scholarship will be of a 
fixed annual value of too/, together with an additional annual 
sum determined by the results of the progress made in the pre¬ 
ceding year 

7. At the end of each year’s tenure of the scholarship, the 
scholars appointed under tnese new rules will, as before stated, 
be examined in theory and in practice in the same manner as m 
the competition for the scholarships On the results of this 
examination the following payments, in addition to the loot, be¬ 
fore mentioned, will be made among each year's set or batch of 
scholars .—To the scholar who does best in the examination, 
loot. ; to the second, 60 1. ; to the third, 50/ , to the fourth, 
4 Oi .; to the fifth, 30/. ; and to the sixth, 20/. ; provided tliat 
each scholar has made such a progress as is satisfactory to the 
Department of Science and Art, which will determine if the sum 
named, or any other sum, shall be awarded 

8. At the expiration of the three years’ tenure of the scholar, 
ships under these new regulations a further sum of 30of. will be 
awarded in sums of 20 ol. and 100 1. to the two scholars of each 
year’s set or batch who have done best during their tenure of 
scholarship. 

In this way it will be possible for the best of the scholars at 
the end of hts period of tenure of the scholarship to have ob¬ 
tained 800/., mid the others fa proportion. 

9. The prizes under paragraph 7 will be awarded according to 
the total number of marks obtained by the students in practice 
and theory m the examination at the end of the year. The 
prises under paragraph 8 will be awarded by adding together the 
marks obtained by the students at the aid of each of the three 
yean. 


SCIENTIFIC SERIALS ’ 

THE current number of the Zoologist commences with a notice 
■by the editor, of Mr. Lloyd’s ’‘Official Handbook to the 
Crystal Palace Aquarium.” In an interesting historical sketch 


of the growth of aquaria, he divides Its development during 
the last forty years Into three eras, the earliest being the In¬ 
structive, the second the poetic and fashionable, and the pre¬ 
sent the commercial. The early development of the aquanum 
is then entered into, the work done by Bowerbank, Dau- 
heny, and Waruigton being' fully described. This is followed 
by a review of Mr T. J Moggndge’s wosk on Harvest- 
idea that these insects do accumulate seeds m store houses for 
winter consumption is correct, contrary to the assertions of 
Kirby, Latreille, and other iugh-authonties. What is very pecu¬ 
liar is that these seeds scarcely ever show any tendency to ger- 
ing Ants and Trapdoor Spiders, in which the author, from a 
careful and painstaking senss of excellent observations on the 
habits of ants, which are described ’fa detail, shows that the old 
inmate, though under apparently very favourable circumstances 
I —Mr Cornish notes the occurrence of the following fish at 
I’enhance •—The Black Fish ( Ccntrolophus pompilus), the Sole- 
netle (Monochtrus■ linguattdtu), the Braize {Pagrus vulgaris), 
Bloch’s Gurnard ( THgla-Uv, Ai\ and the Torpedto (Rain tmptdo) 
Mr F. H. Balkwiil, fa reply to a critical note which appeared 
m this journal (NatDSle, July 24, pj 252) on a paper by him 
in the Zoologist for July-last, objects to his remarks being thrown 
mto the genera! form , the fact that the forms and arrangements 
ol teeth in vertebrates is practically infinite, being assumed by 
him But that such is very fai from being the use will be 
agiced to by all zoologists , the tyjies and arrangements of teeth 
t« mg extremely few in comparison to wlut they might be 1 he 
ugumuit does not require, as Mr Balkwiil thinks, the proof of 
the statement that the teeth of the wombat, dog, Ac, should 
he of low type and simple development, which tticy are not; 
and he may be assured that ill “genuine Darwini'ts” are of 
opinion that when two not distant types of animal life are m a 
position to occupy new and separate regions, the fact that their 
food can only be obtained from two sources, namely, animal and 
vegetable tissues, invariably leads to their divergence ui two 
directions only, that is, towards a carnivorous and a herbivorous 
conformation Therefore the non-plaecntal type, on occupying 
Australasia, as well as the placentalia in the rest of the world, 
hare differentiated mto flesh-eaters and vegetable-eaters, each 
having developed, by natural selection, organs suitable- for pro¬ 
curing their accustomed diet. It is not therefore to be wondered 
at that these organs should present many points of similarity in 
die two main divisions of the Mammalia. 


Baron von Mai tzan gives in the second number ef the Znl- 
a hnft Jut Lthnologu for 1873, an account of his travels in 
Arabia, and points out the various causes which have opposed 
the advance of our knowledge of its interior Amongst these 
religion has acted as the most powerful obstacle, the exclusive¬ 
ness of the Islam fault having, in fact, so effectually closed the 
country to modem research, that there are still many spots of 
which nothing is known beyond what I’tolemy was able 
to tell us. Baron von Maltzan selec ted the most southern 
extremity of the peninsula, which is as yet a tabula rasa 
on our maps, for the scene of hi3 explorations. lie 
draws attention to the artistic skdl exhibited by these 
people in statuary and carving, before they fell under the rule of 
their Mahomedan conquerors from Central Arabia, when all their 
earlier* civilisation was rudely checked and their language super¬ 
seded, while they were then also first driven to adopt a monadic 
mode of life. In spite, however, of amalgamation with central 
Arabian elements, the population of South Arabia still admits of 
division into two distinct peoples, the Sabaer and the Himyantes, 
the former of whom have light yellow skins, while the latter, 
whose name he derives from Uamr , red, are so dark-skinned as 
to lie genially classed amongst the black races Baron Maltzan 
observed a curious physical character in the family of the Him- 
yante rulers of the Fodli, or Ormani-State, many of whom, both 
males and females, had six fingers and six toes on both hands and 
feet. This peculiarity is looked upon by the people at large as a 
special mark of blue blood, and prized accordingly by the pos¬ 
sessors. It would seem that the practice of forming consan¬ 
guineous marriages, which prevails in the Fodh, as in other 
ruling houses, may of itself explain, as a mere case of hereditary 
recurrence, the appearance of this physiological character in nu¬ 
merous and remote members of the family 1'he author concludes 
his paper with an appeal to men of Science to turn their attention 
to a region which is at once so httle known and so rich in materials 
of interest for physiologists, ethnologists, and geographers.— 
Herr von Mutens, fa a critique on Prof. Strobel'i paper on the 
—- of Unia ia ^ pile-dwellings of Upper Itsdy 
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and in the Paraderos Patagonians, draws attention to the di¬ 
versity of opinion to which the occnrrence of this bivalve has 
given rise, Dr. Bora deducing from it the theory that the 
Emilian Terremare are the sites of human habitations on artifi¬ 
cially constructed water basins, whilst Dr Coppi regaids them 
as the remains of sacrificial or other slaughter places. Dr von 
Martens has ascertained by personal observation that the Para- 
deros of Patagonia resemble in very many respects the Danish 
Kjokkenmoddtngs. It is worthy of note in reference to this sub¬ 
ject that shells of the Adriatic form (Aporrhais pcs pelicans and 
Venus verrutosa) occur in the Moravian pile-dwellings near 
Olmutz, while Mediterranean shells (Cypriea pvram and hinda) 
hjtve been found on the Dordogne These facts, which afford 
incontrovertible evidence of the extension of commerce in pre. 
historic ages, are corroborated by the appearance of Red Sea if 
not Indian Ocean foims of shells, as Ejnsrna spnata in a Manera 
at Reggio, and of Cyprtra panthenna , in the AUemanmc tumuli 
ofWurtemberg It has been suggested by pr L Fnedel that 
the Unto pu latum L., and the Alasmodonta comptcssa, which 
are so abundant in Italian Lacustrine deposits, may be 
connected with the presence of domestic swine, as these 
bivalves constitute in the present'day arjrery important element 
in the food of these animals in the poorer districts of the Oder 
and the Brandenburg M^rk —In conclusion we would draw at¬ 
tention to a curious paper read by llerr von Meyer lief ore the 
Anthropological Society of Berlin 011 the origin oi “ Right and 
Left,” and the causes which have led mankind to give the prefer¬ 
ence to one over the other, in using the hands and feet The 
superior estimation of right over left is shown alike in the most 
ancient forms of Egyptian sculpture, in Jewish ordinances, in 
Hellenic poetry, and in language generally, whether of Tur*n.an, 
Scythic, or Aryan origin In these tongues the right hand is 
synonymous with what is good, straight, and right, while the 
left is identical with what is awkward, evil and abnormal The 
author attempted to explain the universally diffused preference 
for the right hand on the ground of instinctive religious venera¬ 
tion in primaeval man, who raised the right hand 111 adoration as 
he traced the course of the sun from its rising to its setting, 
while Prof. Virchow was inclined to refer it to a primary phyu- 
cal principle of the human organisation The subject gave rise 
to an animated discussion in the Society, and led to the consi¬ 
deration of several questions of interest to the student of 
ethnology. 

Stisunqsbcruktc dcr naturunssenschaftlu Inn (jiscllschajt Ists 
tn Dresden, Oct.—Dec 1872 —The principal paper in this 
number is one by M. Ackermann, giving a comprehensive 
account of recent deep-sea researches —Dr. lloffmann furnishes 
a critique of/ollner’s work on comets, and among the shorter 
notices will be found information on Phylloxera, the physical 
features, climate, and products of Venezuela, silkworm-cultiva¬ 
tion, the Zoological Garden at Dresden, and other topics —The 
succeeding number (Jan —Mar 1873! consists, in great part, 
of zoological lists —M Rostock enumerating the Ncuroptera of 
Saxony, and Dr Kohler the Gasteropoda and Conchifera of 
Schneeberg —In the botanical section, M Wilhelmi gives a list 
of plants found on the Murray river in Australia —M von 
Kiescnwetter communicates a paper on the history of zoology 
to the time of Lmn.eus, being chiefly an abstract of Carus’s 
work on the subject in a voluminous “ History of the Science 
in Germany,” now in course of publication 
The American Journal of Science and Arts, Sept 1873.—In 
a fifth paper on some results of the earth’s contraction from 
cooling, Prof Dana treats of the formation of continental pla¬ 
teau* and oceanic depressions, thus concluding the reconsideration 
of the views he brought out m 1847 Besides the admission of 
a solid nucleus and the present partial union of the crust to the 
nucleus, these views have been modified m some points con¬ 
nected with mountain-making and metamorphism, in accordance 
with ideas developed by Le Conte and Mallet, and the results of 
personal study. The author gives a valuable summary of his 
progress.—Prof. O Rood has a paper on the residual or secon¬ 
dary spectra which Brewster studied, and which are obtained 
when white light is passed through two prisms of different sub¬ 
stances, so arranged as to Compensate each other for colour. 
The Professor has obtained a large dispersion in such spectra by 
using as one of the constituents the spectrum furnished by oil 
of crissia, bisulphide of carbon, or flint glass, the other being the 
normal spectrum from a diffraction grating borne curious ex¬ 
periments with these are described.—A paper on the explorations 
lajt year, by the Snake River Division of the U S. Geological 


Survey of the Territories, is furnished by Prot Bradley; and 
another geological paper, by Mr. Washburn, treats of the Bos¬ 
phorus region. There are also notes on the Corundum of North 
Carolina, Georgia, and Montana; on minerals found at the 
Tidley Foster Iron Mines, New York; on an apparatus for 
rapid filtrations, and ,on the discovery of a new double star & 
Delphini. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept i —M. Bertrand in the chair. 
—The following papers were read —On the Aurora Borealis, 
by M Faye The author’s paper related to Donati’s late 
memoir on the same subject, m which he suggests that the pas¬ 
sage of electro-magnetic currents from the sun to the planets is 
the cause of this phenomenon M Faye, on the other hand, 
deprecated the introduction of such a theory, and suggested that 
the effect of gravity as an agent in producing these effects may at 
least be probable lie suggested that motions such as are 0b» 
served in tile tails of comets might occur in the upper regions 
of our atmosphere, t e that excessively attenuated air might be 
constantly rushing from the side of the earth turned towards the 
, sun to that turned from it, and that this motion might cause in¬ 
candescence of the air, visible at the poles as aurora; —On the 
Carpellary Theory as regards the Amygdalacuc, by M. A. Triicul. 
—Gnomomc projection, &c, of a portion of the Sahara, by M. 
A Pomel —Study of the metallic veins of Cornwall ; 
structure of the rich veins, ancl their relation to the 
slratigraphical arrangement of the country, by M. Moissenet. 
—On the Siemens coil, by M. A Pellenn—Observations of 
Planet 133 and of BorrellyS comet, by M Stephan —On the 
changes ol form of Comet IV , 1873, and on its spectrum, by 
MM G Rayet and Andre The comet has developed a tail 
and become brighter , it has no nucleus Its spectrum at first 
consisted of three bands, one between D and E, another 
very close to />, and a third beyond F. After the tail 
had developed the same bands appeared, but they were larger 
and brighter and accompanied by a faint continuous spectrum.— 
On the form of the Martial seas as compared with the terrestrial 
oceans, by M btan Meunier The author considers that the 
long narrow straits on Mars are an additional proof of its greater 
age as compared with the earth Taking the soundings of the 
Atlantic, he observed that if its level were reduced 4,000 metres 
(by absorption), it would then present a similar aspect to the 
Martial seas 


BOOKS RECEIVED 


IISH—The Sn and its Wonders Hartwig (Longmuis Sc Co ) — 
u”al I* ores and Grivituion Julia Karris { irtlbnrr 4k go i —O uaa> 
Chemical Analysts lhorpe (Longmans & Co) —Whit a House 
be Willuin Bardwell (L>ctn)-—Xhe Convolutions of the Human 
hektr (Smith, Jhldcr & Xo )—Scripture \Lmuil (Murby)-Mc- 
hkcrtchley (Murby) —Report of Freshwater fish and fisheries of 


CONTENTS P A0E 

The Endowment of Reskarch, VI . . . . 

Our Book Shelf . . . . ? 5 o 

Letters to the Editos — J 

Tyndall and Forbes —Prof P G Tait . . . itr 

WSJ oa Hegel —J Hutchison Stirling 38a 

Lakes with Two Outfalls —Colonel Grokck Green wood , R. B 
Hayward .... 3 8s 

Cranes in the Ga Edens of the Zoological Society of London ... 383 
Colour of Lightning —H G froKntiAM . . . 383 

Harmonic Causation and Harmonic Echoes —Hermann Smith . 383 
The Oreodon Remains in the Woodward.an Museum -Lord 
WAI BINGHAM ... . .185 

Bright Shooting Stars.—W illiam F Denning . . 385 

^ November Meteor Shower of 1872 —Henry C Beasley . . 385 

OntmeScienceof Weighing and Measuring, and the Standards 3 * 

WE.GMT AND M EASURE. y By H. W Chisholm, Warden of the 

„.. ndardi {With Illustration) . .386 

Notes . 3 8o 

Sparer'* Observations on the Sun . .39s 

The American Association for thr Advancement op Science . 39* 

Mr. Hartnupon Determining the Rates of Chronometers. . 394 

Thr Whitworth Scholarships ... .. 

Scientific Serials .foe 

Societies and Academies.. .... 390 










NATURE 39 ? 


THURSDAY, SEPTEMBER 18, 1873 


SCIENTIFIC WORTHIES 
I.—Faraday 

Michael Faraday, born September 22, 1791, died 
August 25, 1867. 

ITH this number of Nature we present to our 
subscribers the first of what we hope will be a long 
senes of Portraits of Eminent Men of Science. 

This first portrait is one of Faraday, engraved on steel, 
by Jeens, from a photograph by Watkins. Those who 
had the happiness of knowing Faraday best will best ap¬ 
preciate the artist’s skill—he has indeed.surpassed himself, 
for the engraving is more life-like than the photograph. We 
could ill spare such a memorial of such a man, one in 
which all the beautiful simplicity of his life beams upon 
us. There is no posturing here ' 

There is no need that we should accompany the por¬ 
trait with a memoir of Faraday. Bence Jones, Tyndall, 
and Gladstone have already lovingly told the story of the 
grand and simple life which has shed and will long con¬ 
tinue to shed such lustre on English Science, and their 
books have carried the story home to millions; nor is 
there any need that we should state why we have chosen 
to commence our series with Faraday ; everybody will 
acknowledge the justice of our choice. 

But there is great need iust now that some of the 
lessons to be learnt from Faraday’s life should be insisted 
upon, and we regard it as a fortunate circumstance that 
we have thus the opportunity of insisting upon them 
while our Scientific Congress is in session, and before the 
echoes of the Address of the President of the British 
Association for the Advancement of Science have died 
away. 

In the first place, then, we regard Faraday at once as 
the most useful and the most noble type of a scientific 
man. The nation is bigger and stronger in that Faraday 
has lived, and the nation would be bigger and stronger 
still were there more Faradays among us now. Prof. 
Williamson, in his admirable address, acknowledges that 
the present time is “ momentous.” In truth the question 
of the present condition of Science and the ways of im¬ 
proving it, is occupying men’s minds more than it has 
ever done before ; and it is now conceded on all sides 
that this is a national question, and not only so, but one 
of fundamental importance. Now what is the present 
condition of English Science? It is simply this, that 
while the numbers of our professors and their emoluments 
are increasing, while the number of students is increasing, 
while practical instruction is being introduced and text¬ 
books multiplied, while the number and calibre of popu¬ 
lar lecturers and popular writers in Science is increasing, 
original research, the fountain-head of a nation's wealth, 
is decreasing. 

Now a scientific man is useful as such to a nation ac¬ 
cording to the amount of new knowledge with which he 
endows that nation. This is the test which v the nation, as 
a Whole, applies, and Faraday’s national reputation rests 
on it. Let the nation know then that the real difficulty 
ft present is this; we want more Faradays; in other words 
more men .working at new knowledge. 

No. *03—You viu. 


It is refreshing to sec this want so dearly stated in the 
Presidential Address: 

“ The first thing wanted for the work of advancing 
science is a supply of well-qualified workers The second 
thing is to place and keep them under the conditions 
most favourable to their efficient activity. The most 
suitable men must be found while still young, and trained 
to the work. Now I know only one really effectual way 
of finding the youths who are best endowed by nature for 
the purpose; and that is to systematise and develop the 
natural conditions which accidentally concur in particular 
cases, and enable yoqths to rise from the crowd. 

“ Investigators, once found, ought to be placed in the 
circumstances most favourable to their efficient activity. 

“ The first and most fundamental, condition for this is, 
that their desire for the acquisition of knowledge be kept 
alive and fostered. They must not merely retain the hold 
which they have acquired on the general body of their 
science ; they ought to strengthen and extend that hold, 
by acquiring a more completo and accurate knowledge 
of its doctrines and methods ; in a word, they ought to 
be more thorough students than during their state of pre¬ 
liminary training. 

“ They must be able to live by their work, without di¬ 
verting any of their energies to other pursuits ; and they 
must feel security against want, in the event of illness or 
in their old age. 

“They must be supplied with intelligent and trained 
assistants to aid in the conduct of their researches, and 
whatever buildings, apparatus, and materials may be re¬ 
quired for conducting those researches effectively 

“ The desired system must therefore provide arrange¬ 
ments favourable to the maintenance and development of 
the true student-spirit in investigators, while providing 
them with permanent means of subsistence, sufficient to 
enable them to fael secure and tranquil in working at 
science alone, yet not sufficient to neutralise their motives 
for exertion ; and at the same time it must give them all 
external aids, in proportion to their wants and powers of 
making good use of them.’’ 

Whether the scheme proposed by Dr. Williamson to 
bring such a state of things about will have the full success 
he anticipates is a matter of second-rate importance; what 
is of importance is, that the need of some scheme is now 
fully recognised. 

So far the remarks we have made have been suggested 
by Faraday’s usefulness. It is to be hoped that the 
nobleness of his simple, undramatic life, will live as long 
in men’s memories as the discoveries which have immor¬ 
talised his name. Here was no hunger after popular 
applause, no jealousy of other men’s work, no swerving 
from thelwell-loved, self-imposed task of “ working, finish¬ 
ing, publishing.” 

“ The simplicity of his heart, his candour, his ardent 
love of the truth, his fellow-interest fn all the successes, 
and ingenuous admiration of all the discoveries of others, 
his natural modesty in regard to what he himself dis¬ 
covered, his noble soul—independent and bold—all these 
combined, gave an incomparable charm to the features of 
the illustrious physicist.” 

Such was his portrait as sketched by Dumas, a man 
cast in the same mould. All will recognise its truth. Can 
men of science find a nobler exemplar on which to fashion 
their own life ? Nay, if it were more widely followed than 
it is, should we not hear less of men faffing away from the 
“ brilliant promise » of their youth, tempted by “ fees * Or 
the * applications of Science," or the advantages attendant 
upon a popular exposition of other men’s work ? Should 
X 
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we not hear a little less frequently than we do that re¬ 
search is a sham, and that all attempts to aid it savour of 
jobbery? 

Lastly we may consider Faraday’s place m the general 
history of Science j this is far from easy Our minds are 
still too much occupied with the memory of the outward 
form and expression of his scientific work to be able to 
compare him aright with the other great men among 
whom we shall have to place him. 

fevery great man of the first rank is unique Each has 
his own office and his own place in the historic procession I 
of the sages. That office did not exist even m the lmagi 
nation, till he came to fill it, and none can succeed to his 
place when he has passed away. Others may gain dis¬ 
tinction by adapting the exposition of science to the vary¬ 
ing language of each generation of students, but tlieir true 
function is not so much didactic as pedagogic—not to 
teach the use of phrases which enable us topeisuade our¬ 
selves that we understand a science, but to bring the 
student into living contact with the two main sources of 
mental growth, the fathers of the sciences, fer whose per¬ 
sonal influence over the opening mind there is no substi¬ 
tute, and the material things to which their labours first 
gave a meaning. 

Faraday is, and must always remain, the father of that 
enlarged science of electro-magnetism which takes in at 
one view, all the phenomena which former inquirers had 
studied separately, besides those which Faraday himself 
discovered by following the guidance of those convic¬ 
tions, which he had already obtained, of the unity of the 
whole science. 

Before him came the discovery of most of the funda¬ 
mental phenomena, the electric and magnetic attractions 
and repulsions, the electric current and its effects Then 
came Cavendish, Coulomb, and Poisson, who by 
following the path pointed out by Newton, and 
miking the forces which act between bodies the prin¬ 
cipal object of their study, founded the mathema¬ 
tical theories of electric and magnetic forces. Then 
tested discovered the cardinal fact of electro-mag¬ 
netic force, and Ampdre investigated the mathematical 
laws of the mechanical action between electric currents. 

Thus the field of electro-magnetic Science was already 
very large when Faraday first entered upon his public 
career. It was so large that to take in at one view all its 
departments required a stretch of thought for which a 
special preparation was necessary. Accordingly, we find 
Faraday endeavouring in the firs t place to obtain, from each 
of the known sources of electric action, all the pheno¬ 
mena Which any one of them was able to exhibit Having 
thus established the unity of nature of all electric mani¬ 
festations, his next aim was to form a conception of elec¬ 
trification, or electric action, which would embrace them 
alL For this purpose it was necessary that he should 
begin by getting rid of those parasitical ideas, which are 
so apt to cling to every scientific term, and to invest it 
with a luxuriabt crop of connotative meanings flourishing 
at the expense of the meaning which the word was in¬ 
tended to denote. He therefore endeavoured to strip all 
such tennsods “electric fluid,” “current,” and “attrac¬ 
tion” of every meaning except that which is warranted by 
the phenomena themselves, and to invent new terms, such 
u “ electrolysis,” “ electrode,” “ dielectric," which suggest 


no other meaning than that assigned to them by their 
definitions. 

He thus undertook no less a task than the investigation 
of the facts, the ideas, and the scientific terms of electro¬ 
magnetism, and the result was the remodelling of the whole 
according to an entirely new method. 

That old and popular phrase, “ electric fluid,” which is 
now, we trust, banished for ever into the region of news¬ 
paper paragraphs, liad done what it could to keep men’s 
minds fixed upon those particular parts of bodies when 
the “fluid” was supposed to exist, 

Faraday, on the other hand, by inventing the word 
“ dielectric,” has encouraged us to examine all that is 
going on in the air or other medium between the electri¬ 
fied bodies. 

It is needless to multiply instances of this kind. The 
tcuns, field of force, lines of force, induction, &c., are suf¬ 
ficient to iccall than They all.illustrate fbe general 
principles of the growth of science, in the particular form 
of which Faraday is the exponent. 

We have, first, the careful observation of selected phe¬ 
nomena, then the examination of the received ideas, and 
the formation, when necessary, of new ideas, and, lastly, 
the invention of scientific terms adapted for the discus¬ 
sion of the phenomena in the light of the new ideas. 

The high place which we assign lo Faiaday m electro¬ 
magnetic science may appear to some inconsistent with 
the fact that electiomagnctic science is an exact science, 
and that in some of its blanches it had alieady assumed 
a mathematical form beioie the time of Faraday, wheieas 
Faraday was not a professed mathematician, and in his 
writings we find none of those integrations of differential 
equations which are supposed to be of the very essence of an 
exact science Open Poisson and Ampfcre, who went before 
him, or Weber and Neumann, who came after him, and 
you will find then pages full of symbols, not one of which 
Faraday would have understood. It is admitted that 
Faiaday made some great discoveries, but if we put these 
aside, how can we rank his scientific method so high 
without disparaging the mathematics of these eminent 
men? 

It is true that no one can essentially cultivate any 
exact science without understanding the mathematics of 
that science. But we are not to suppose that the calcu¬ 
lations and equations which mathematicians find so use¬ 
ful constitute the whole of mathematics The calculus is 
but a part of mathematics. 

The geometry of position is an example of a mathe¬ 
matical science established without the aid of a single 
calculation. Now Faraday’s lines of force occupy the 
same position m electromagnetic science that pencils of 
lines do in the geometry of position. They furnish a 
method of building up an exact mental image of the thing 
wc are leasonmg ajjout. The way in which Faraday 
made use of his idea of lines of force in co-ordinating the 
phenomena of magneto-electric induction* shows him to 
have been m reality a mathematician of a very high order 
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-none from whom the mathematicians of the future may 
derive valuable and fertile methods. 

For the advance of the exact sciences depends upon 
the discovery and development of appropriate and exact 
ideas, by means of which we may form a mental re¬ 
presentation of the facts, sufficiently general, on the one 
hand, to stand for any particular case, and sufficiently 
exact, on the other, to warrant the deductions we may 
draw from them by the application of mathematical 
leasonmg 

From the straight line of Euclid to the lines of foice of 
Faraday this has been the character of the ideas by 
which science has been advanced, and by the fiec use 
of dynamical as well as geometrical ideas wc may hope for 
a fuither advance. The use of mathematical calcula 
tions is to compare the results of the application of 
these ideas with our measurements of the quantities con¬ 
cerned in our experiments Electrical science is now in the 
stage in which such measurements and calculations are 
of the greatest importance 

We arc probably ignorant even of the name of the 
sciemc which will be developed out of the materials we 
are now collecting, when the great philosopher next after 
Faiaday makes his appearance 


LETTERS TO THE EDITOR 

[Ike Editor does not hold htmselp responsible for opinions expressed 
by Au correspondents. No notice is taken op anonymous 
communications. ] 

Tyndall and Tail 
I have hitherto refrained from intruding upon your space with 
reference to this deplorable Forbes’ controversy, but now that the 
occasion has come when a brief deliverance on my part seem- 
called for, I trust to your courtesy, if not to your justice, to allow 

In the first place I would ask permission to Inform such of 
jrour readers as may feel an interest in the subject, that if they 
wish to form a correct opinion of the tone and logic of my re¬ 
joinder to Principal l'orbes and his biographers, they will consul! 
the rejoinder itself, as published by Longmans, and not the ex¬ 
tracts and inferences of Professor Tait 

They will thus learn, among other things, that what Professor 
Tait calls “plausible is simply unanswerable. 

With regard to the taking up of the various points in Principal 
Forbes’s reply, item by item, tnat may be done some day should 
I deem it a worthy occupation. In my rejoinder I converged 
tention on the two points which Principal Forbes himself cor... 
-dered the really serious ones, and having broken the neck of the 
.argument in both these cases I cared little about prolonging the 
controversy. Nevertheless if circumstances show ' ' ' 
sary it may be prolonged. 

Professor Tail invariably writes on the hypothesis that what 
■ is not contradicted cannot be contradicted, and must therefore 
be accepted as true—a natural, if not inevitable, assumption on 
his part. For example, Forbes’* argument regarding the cre¬ 
vasses of Rendu was left unanswered by me, hence the conclu¬ 
sion that it was unanswerable. That argument, however, is now 
In shreds, as it might have been, had I so willed, any time during 
the last dozen years. Again, Principal Forbes makes an asser. 

• tion regarding his tutelage of Agassiz j the tesertiun is left uncon- 
‘ tradicted ; it must therefore lie accepted as true, and I am unjust 
' because I do not so accept it. Thirteen years ago, however, I was 

• m possession of a diametrically opposite assertion from M 

Agassiz. Quite as distinctly, though ' -' " *" 

• writes thus withir - 1 - - -- - 11 


* writes thus within the p 
visit me upon the 1 
thing that I had d. 


“When I 


‘hiWt he positively declined to express any opinion concerning 
glacier phenomena, under the plea that he only came to gratify 
• hi* curiosity, and had no Intention of following up the subject, 


regarding the former extension of glaciers.* When he showed his 
hand I aid not enter into a protracted discussion, but simply 
made a statement of facts and let the matter rest .... 
When I look,” adds M. Agassiz, “ on the whole transaction it 
seems incredible There is in it no vestige either of the gentle¬ 
man or the honest investigator ” 

With statements of this character confronting the assertions 
of Principal Forbes, the proper course for me was to ignore as¬ 
sertions on both sides, and to confine myself to demonstrable 
facts. This I accordingly did 

With regard to Mr, Tait’s criticism of my “popular" writings 
it has, of course, nothing to do with his defence of Forbes, but is 
the product of mere ignoble spite lie asks me to reply to him not 
according to the letter, but according to the spirit of his attack. 
If I might use the expression 1 would say, “ God forbid I ” for 
how could I do iso without lowering myself to some extent 
to his level. The antecedents of Mr Tait with reference 
to me are pretty well known, When I sought to raise 
from the dust a meritorious man whose name is now 1 house¬ 
hold word in science, who has been elected by acclamation 
a member of the French Acidemy, and who has received the 
crowning honour of the Royal Society—when I sought to place 
IJr Mayer in the position which he now holds, and from which 
no detraction can remove him, it was Mr Tait who, in Good 
Words, charged me with misleading the public , who followed 
up his attack-in the “Philosophical Magazine,” and who when 
publicly hoisted by his own petard, retired to void his venom 
against me in the anonymous pages of the “North British Re¬ 
view." It is this man whose blunders and whose injustice have 
been *0 often reduced to nakedness, without ever once showing 
that he possessed the manhood to acknowledge a committed 
wrong, who now puts himself forward as the corrector of my 
errors and the definer of my scientific position That position 
is happily not dependent upon him, and his opinion regarding it, 
is to me, as it will be to most others, a trifle light as air. But 
graver considerations than mere personal ones here arise. 
Might I venture, Mr Editor, to express a doubt as to the 
wisdom of permitting discussions of this kind to appear in your 
invaluable journal Having opened your columns to attack you 
arc, of course, in duty bound to open them to reply, but if I 
might venture a suggestion, you would wisely use your un¬ 
doubted editorial rights, andon-ult the interests of suence, by 
putting a stop to proceedings which dishonour it. An illustrious 
person writes to me thus —“ I have just read Professor Tut’* 
letters in Naiurr, and feel a recurrence of that pain which 
similar communications once inflicted on myself—pain felt, not 
on my own account, for I knew that the attacks would no more 
sully me in the opinion of those whom 1 loved and respected, 
than they did in my own opinion , but pam for the wounded 
honour of science and the outraged dignity of scientific contro¬ 
versy ” John Tvndall 

Athenaeum Club, Sept, 16 


[We deeply sympathise with Professor Tyndall’s remarks on 
the injury don* to scientific controversy by the introduction 
into it of personalities, and we should have made his own letter 
square with his canon if his reference to our duty in this matter, 
and his insinuation of injustice did not take the matter out of 
our hands Prof. Tyndall forgets (1) that Prof Tait’s letter is 
an answer to a pamphlet by Dr Tyndall, and that space was 
asked for it as such; and not an attack in the sense 
in which Prof Tyndall uses the word, (2), that if the Editor 
were to assume the power and responsibility that Prof 
Tyndall suggests, Nature might easily fall from the position of 
absolute justice and impartiality in all scientific matters which it 
now occupies and become the mere mouthpiece of a clique. 

What the Editor can do and has endeavoured to do in this 
case, is to guard the reputations of men of Suence against the 
attacks of men of straw, and to see that no personalities are 
used; and It is under strong protest that he allows to pass in 
Prof. TVndall's letter, for the reasons already stated,* p. sonalities, 
the equivalents of which, the Editor, in the exerus. of his ‘ un¬ 
doubted editorial rights,” struck out of Prof Tar ’s commumca- 
tion.— Ed. Nature.] 
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Fig x —Opluoglfpha bullata, W> Thomson-six times the natural sue 


depth of 2,200 fathom*, and as these crustaceans are 
among our most interesting acquisitions during the voyage 
between Bermudas and the Acjores, I will abstract a brief 
description of them from his notes. 

The two crustaceans for whose reception Dr. von 
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Willemocs-Suhm proposes to establish the genus Gnatko- 
phansta present characters which have hitherto been 
found partly in Schizopods and partly in Phyllopods, but 
not combined in the same animal. They are, however, 
essentially Schizopods, and have much in common with 
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Lophogaskr, a genus described in great detail by the late 
Prof. Sari. It is proposed to refer Gnathophansta to the 
family Lophogastridas, which must be somewhat modified 
and expanded for its reception. 

In Gnathophansta the dorsal shield covers the thoracic 
segments of the body, but it is unconnected with the last 


five of these. The shield is prolonged anteriorly into a 
spiny rostrum. The stalked eyes are fairly developed in 
the ordinary position. There is an auxiliary eye on each 
of the maxillae of the second pair. 

The two species of the genus are thus distinguished.: 
G. gt'gas , n. sp. (Ftgs. 4 and 5). Scale of the Outer »•. 
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tenna with five teeth ; dorsal shield with the outer angles with one .tooth. A long central spine on the posterior 
of its posterior border produced mto spines ; no posterior border of the dorsal shield, but no lateral spines ; length, 
spine m the middle line ; length 142 mm. Of this species 60 mm. A single specimen at the present station like- 
one specimen was taken from a depth of 2.200 fathoms, ! wise from a bottom of Giobigenna ooze, 
with a bottom of Giobigenna ooie, at Station 69,400 miles On comparing the figures of these two species and of 
to the west of the Azores. their anatomical details with that of LopJiogashr given by 

G. toea , n, sp. (Fig. 6) Scale of the outer antenna Sars, one is struck by their great general similarity ; but 



there are characters presented by the new genus, particu¬ 
larly m connection with the dorsal shield, which not only 
entirely separate it from Lophogaster, but enlarge our 
views on the whole Schizopod group. In both species 
the shield is sculptured by ridges traversing it in different 


shield and its mode of attachment Gnathophansta has ths 
greatest resemblance to Apus among all crustaceans, but 
it differs from it widely in all other respects. Nt ba.Ua is 
the only Schizopod in which the carapace is not con¬ 
nected with the posterior thoracic segments, but in that 
genus the form of the caiapace is totally different, and tjie 
genstfa arc otherwise in no way nearly related. 

Neither the antennae, nor the scales, not the parts of 
the mouth present any marked differences from those of 
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LopkogatUr , with the exception of the second maxillae, 
These, with nearly the same form as in the Norwegian 
genus, bear a pair of accessory eyes. Such eyes are well 
known at the base of the thoracic and even of the ab¬ 
dominal limbs in the Euphansidae, a family with which 
the Lophogastridae have otherwise nothing in common, 
but hitherto they have not been met with in any other 
animal or in any of the manducatory organs. 

Of the eight pairs of legs seven are ambulatory, only 
the first pair is, as in Lophogaster, transformed into 
maxillipeds. The gills are arborescent and attached to 
the bases of the legs. The abdomen and its appendages 
scarcely differ from those of Lophogaster. We find here 
also that the last segment is apparently divided into two. 
This would indicate an approach to such forms as Ncbahtt, 
which has nine abdominal segments, or at all events a 
tendency to a multiplication of segments which if really 
existing would scarcely allow the association of the genus 
with the true Schizopods 

The weather was remarkably fine. During the day the 
island of Flores was visible like a cloud on the horizon, 
about 50 miles to the northward In the afternoon we ob¬ 
tained a series of temperature soundings at intervals of 
100 fathoms down to i.ooo. and in the evening proceeded 
under steam towards Fayal. 

On the following day, the 1st of July, we sounded in 
1,350 fathoms, about 20 miles west of Fayal, apparently 
in a depression which separates the western group of the 
Azores, Flores and Corvo from the central group Fayal, 
Pico, San Jorge, Terceira, and Gracioza, and during the 
afternoon we gradually approached the fine island of 
Fayal, and enjoyed the development of its bold outlines 
and rich and varied colouring. In the evening we passed 
into the narrow channel between Fayal and Pico, and 
anchored in the roadsteads of Hortcs. We found to our 
great disappointment that small-pox was prevalent in 
Fayal, and as Captain Narcs considered it imprudent to 
give general leave, one or two of us only landed to pick 
up what general impression we might of the appearance 
of the place, and on the following morning we proceeded 
towards San Miguel, first taking a few hauls of the 
dredge in shallow water between Fayal and Pico, where we 
found a rather scanty fauna, resembling in character that 
of southern Europe, on a bottom of dark volcanic sand, 

On Friday, July 4, we sounded in 750 fathoms on a 
rocky bottom. The ship water-bottle was sent down and 
brought up a sample of the bottom water In the after- 
£ noon we shortened and furled sails, and proceeded under 
steam towards San Miguel, and in the evening stopped 
abreast of Ponta Delgada, the capital of the island, 
where we lay-to for the night, secured to a buoy. Next 
morning, as we found, greatly to our satisfaction, that the 
town was considered free from any epidemic of small- 
poij| we steamed m to the anchorage, and cast anchor in 

We remained at San Miguel until Wednesday the 9th. 
We were well aware that the time at our disposal was 
quite insufficient to enable us to do anything of 
importance to add to the knowledge of the natural 
history of the island already so well worked out, 
and as we had had a long sea-cruise, we were in 
no way disinclined for a few days of complete relaxation. 
We accordingly combined into a large party, totally un¬ 
scientific in its object, and by the aid of mules and donkeys 
made a most enjoyable raid among the caldeiras and 
volcanic ranges of the east end of the island. The 
random impressions collected during these horcc subseciva 
may perhaps be chronicled elsewhere. 

Our first haul after leaving Ponta Delgada, was in 1,000 
fathoms, mid-way between the islands of San Miguel and 
San taM aria, and about fifteen miles north-west of the 
Formigas. The bottom was Globigenna ooze. The 
principal feature in this dredging was the unusual abun¬ 
dance of stony corals of the deep-sea group. 


were sifted out, the same as the one which we had 
dredged previously at station 73, to the west of Fayal. 
The corallum is wedge-shaped, the calicle rising from 
an attenuated pedicle. The extreme height, from the 
end of the pedicle to the margin of the cup, is 50 mm.j 
the greatest diameter of this calicle is 65 mm., and the 
smallest 30 mm. The three species are very nearly of the 
same dimensions. 

The lateral cost* make an angle with one another of 
120° to 140°, and are sharp and moderately prominent, 
with an irregular edge. The external surface of the 
calicle is covered with a glistering epithcca, and near 
the margin is of a light pink colour The cost* of the 
faces corresponding to the primary and secondary septa 
are almost as well marked as the lateral cost*, and 
appear as irregularly dental ridges, separated by slight 
depressions. The ends of the calicle are broadly rounded, 
and it is compressed laterally in the centre The upper 
margin is curved, describing about one-third of a circle. 

There are six systems of septa disposed in five cycles. 
The septa are extremely thin and fragile. They are 
tinged with pink, and covered with rounded granules, 
disposed in rows. The primary septa are approximately 
equal to the secondary, giving somewhat the appearance 
of twelve systems These septa are broad and promi¬ 
nent, with a rounded superior margin, and curved 
lines of growth. The septa of the third, fourth, 
and fifth cycles successively, diminish in breadth, and 
are thus very markedly distinguished fiomone another, 
and from the primary and secondary septa. The septa 
of the fourth cycle join those of the third a short 
distance before reaching the columella The septa of 
the fifth cycles are incomplete. The margin of the 
calicle is very deeply indented, the costal corresponding 
to the primary and secondary septa being prolonged in 
conjunction with the outer margins of these septa, into 
prominent pointed processes , similar but shorter prolon¬ 
gations accompany the tertiary, and some of the quater¬ 
nary septa. Between each of the sharp piojections thus 
formed, the edge of the wall of the calicle presents a 

Two of the specimens procured, expanded their soft 
parts when placed in sea-water. The inner margin of the 
disc round the elongated oral aperture, presents a regular 
series of dentations, corresponding with the septa, and is 
of a dark madder colour; the remainder of the disc is 
pale pink. The tentacles take origin directly from the 
septa They are elongated and conical. Those of the 
primary and secondary septa are equal m dimensions, 
and along with the tertiary tentacles, which are some¬ 
what shorter, but in the same line, are placed nearest the 
mouth, and at an equal distance from it. The tentacles 
of the fourth and fifth cycles are successively smaller and 
at successively greater distances from the mouth. 
Placed on either side of each tentacle of the fifth 
cycle, and again somewhat nearer the edge of the calicle, 
there are a pair of very small tentacles which have no 
septa developed m correspondence with them. There 
are thus four successive rows of tentacles, and the 
normal number is ninety-six. The tentacles are of a 
light red colour, and between their bases are stripes of 
yellowish red and light grey. 

This group belongs to the group Flabella sub-pedicellata 
of Milne-Edwards, and probably to that division in which 
the cost® are prominent and ridge like on the faces of 
the corallum, as well as on its lateral margins, but it 
differs from those described under this head by Milne- 
Edwards, in that it has five cycles, the fifth being incom¬ 
plete, and in other particulars which appear from the 
description given. 

A single living specimen of a coral referred,by Mr. Moseley 
to the genus Ccratotrochus was obtained from this haul. 
The corallum is white. The base sub-pediceUate with a 
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small scar of original adherence. The principal costal* 
are prominent, and round the region of the base beset with 
small spines directed somewhat upwards. The upper 
portion of the costa is without spines. The primary and 
secondary septa are broad and exsert. Pah are absent, 
the columella is fascicular The absence of pall, the form 
of the columella, and the nature of the base, associate this 
form with the Ceratrotrochi, as defined by Milne-Edwards 
The animal is of a dark madder colour on the region 
of the margin of the calicle between the exsert primary 
and secondary septa, and on the membrane investing the 
■wall of the corallum from the margin down to the com- 
mencement of the spines This dark colour is succeeded 
on the disc by a band of pale bluish, withm which there 
>s again a zone of very dark madder coloui round the 
mouth The dark colouring-matter is interesting, as it 
gives an absorption spectrum of three distinct bands. 
l On Friday, July 11, we sounded in 2,025 fathoms, 
* 376 miles to the west of Madeira, the bottom veiy well 
marked “ globigcrma ooze,” and the bottom tempeiaturc 
S' C 

The weather for the last few days had been remarkably 
fine, with a pleasant light breeze When we turned up on 
deck on the morning of the ifith, we were already at 
anchor in the beautiful buy of Funchal, and looking at the 
lovely garden-like island, full of anticipations of a week’s 
ramble among the peaks and “ corrals'’ and the summer 
“quintas” of our friends—anticipations which were 
doomed to be d'sappointtd 

Wyviile Thomson 


THE INTERNA TIONAI. METRIC CO »/ MTS'S JO \ 
A 7 PARES 

I N continuation of the notices of the proceedings of 
this Scientific Commission (see Naiurv, vol. vu 
237), it may now be stated that the French Section 
ave been engaged during the present year in the work of 
the Commission entrusted to them, and have continued 
their sittings up to the present time It appears from the 
printed “ Procfes Verbaux” that their atti ntion has been 
principally directed to the further investigations and e\- 

} >eriments required for the melting and casting of the 
arge mass ot alloy of platinum and indium, determined 
upon as the material of all the new standaids, with the 
view of obtaining a homogeneous ingot of these two 
metals in the proper proportions This preliminary work 
is now so far completed that the twelve members of the 
Commission elected as the Permanent Committee, have 
been summoned to meet at Parts on October 1, to consult 
upon the subject with the French .Section, and more par¬ 
ticularly to discuss and decide the following points — 
r. The date of the definitive of the melting platinum- 
lridium intended for the construction of the new Interna¬ 
tional metric standards 

2. The question whether the Melret-A-bonl r requested 
by some countries shall be constructed from the metal of 
the same melting as the Mitre r d-trails. 

3. Whether the kilograms shall be made from the 
metal of the same melting as the Mitres-A-traits 

As to the number of metric standards required to be 
constructed by the Commission, the greater number of the 
Governments represented at the Commission have already 
intimated their wishes to have m all 31 metres and 24 
kilograms. Germany and Italy have not yet notified 
their decision. Austria and Switzerland have declined to 
reply until the question of the creation of an International 
Bureau is satisfactorily settled, and it is understood that 
the same course is being followed by Germany. Russia 
is favourable to the creation of the Bureau, but has not 
yet decided on the number of standards she* will require. 

In addition to the number of fifty deleg.ttes already 
appointed by twenty-nine Governments to take part in 


the International Metric Commission, and whose names 
have been already announced, the Haytian Government 
has nominated M Ch. Laforestie, Chargd d’Affaires of 
the Haytian Republic, and the Government of Brazil has 
nominated Prof Such de Capanema as their respective 
delegates of the Commission. The French Government 
has also invited the Governments of Central America, 
Persia, China, and Japan to send delegates to take part 
in the proceedings of the Commission. 

As it will be expedient to construct a number of spare 
copies of the new metric standards, it will probably be 
necessary to prepare for the construction of not less than 
j fifty metres and nearly as many kilograms 

But difficulties must inevitably and at once arise at 
I Paris from the course taken by the Governments of Ger¬ 
many, Austria, and Switzerland, as it tends materially to 
impede the attainment of the declared primary objects of 
the C ommission to construct and furnish every Government 
mttiested with uniform metric standards, which are to be 
accurately verified, and of equal authority After the ex¬ 
piration of four years from the date of the appointment 
of the Commission by the French Government, on 
September 2, 1869, and the passing of almost unanimous 
resolutions at a full meeting of the Commission in 1872, 
upon the mode of constructing the new standards, the 
time has now arrived when everything has lxen got ready 
for commencing the actual construction of the new stan¬ 
dards It can hardly be expected that this, the real work 
of the Commission, is to be stopped until the ulterior 
question of the creation of an International Metric Bureau 
is sailed to the satisf ution of the three above-mentioned 
Governments Nor does a further significant step which 
Ins been recently taken by the Austrian Government lead 
to much hope of a satisfactory solution of this question. 

The Austrian Government has officially declared th t 
it accepts in principle the establishment of an Interna- 
I tiunal Metric Bureau upon the basis of the resolutions 
I passed by the Commission, so far as 1 elates to the objects 
I and functions ot this Bureau , and that it is quite dis- 
: posed to take part in a Convention upon the subject, pro¬ 
vided that all the other Governments represented at the 
Commission give their adherence But it expressly re¬ 
serves the right of making new propositions when the 
qmstions of the oigamsation. the seat, and the direction 
of the Bureau are discussed, as well as the right of 
ric fimtivdy approving the Convention 

It proposes, at the same tune, that in order to maintain 
the international character of the negoctation, the seat of 
the Conference shall be at Berne, where the Inter¬ 
national 1 elcgnphic Conference is now held, or at Brus¬ 
sels, these two cities being equally upon neutral territory. 

And that for facilitating the proceedings of the Con¬ 
ference, the Permanent Committee appointed by the 
Metric Commission, shall previously elaborate a project 
of Convention to be communicated to the several govern¬ 
ments interested ; and that the Conference be not con¬ 
voked for completing the definitive Convention until the 
preliminary negociattons shall be sufficiently advanced to 
allow of a favourable result 

1 he invitation given by the French Government to the 
Austrian and other governments, was to take part in the 
creation of the International Metric Bureau based upon 
the five points proposed by the Commission, and it now 
appears that Austria objects to three out of these five 
points. And even as regards the other two points, Aus¬ 
tria’s adhesion is conditional upon the concurrence of all 
the other governments represented at the Commission. 
Up to the present time, however, the governments of five 
countries only have officially notified their concurrence, 
whilst those of twelve countries have formally declined to 
take any part in the establishment of the proposed Inter¬ 
national Metric Bureau. Under these circumstances, its 
creation at all seems very problematical, however desir¬ 
able »t may be in the. interests of metrological science. 
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It is evident that the decision upon these new propo¬ 
sitions must be left entirely to the governments interested. 
At any rate, the discussion of the Austrian propositions 
appear to be quite beyond the powers of either the French 
Section or the Permanent Committee, who are in no way 
authorised tore open questions which, so far as the action 
of the Commission is concerned, have already been una¬ 
nimously decided at the full meeting of the Commission. 
Meanwhile, the specific work of the Commission must be 
proceeded with, and the approaching meeting at Pans 
Ml enable the final decisions to be made, which alone are 
now required for beginning the construction of the new 
Standards. H W Chisholm 


NOTES 

An election will be held on Thursday, October 30, to two 
fellowships in connection with Merton College, Oxford The 
examination for one of these fellowships will be m mathematics, 
for the other in physical science 1 he election to the physical 
Science fellowship will be decided with respect to proficiency in 
physics, but candidates will have an opportunity of showing a 
knowledge of chemistry as supplementary to physics 1 he ex¬ 
amination in both these subjects wdl be partly practical, partly 
by papers, and will be held m common with Magdalen College 
A lectureship in physics, tenable for three years, m Trinity 
College, of 200/ per annum, will be offered to thcl ellow to be 
elected 1 he examination for the two fellowships will commence 
on Tuesday, October 7, at 9 a m , in the Merten College Hall 
Candidates are required to call on the Warden on Tuesday, 
October 7, between 4 and 5 PM 

The Opentug Address of this session of the St Thomas 
Charterhouse Teachers’ Science C liases will be delivered by Mr 
F C Buckmister on Saturday morning, the 20lh inst , it 10 30 
The chair will be taken by Sir J Bennett, and a deputation from 
the Science Department of South Kensington wdl attend 
Last year this undertaking met with signal success above 200 
teachers of primary schools availed themselves of the pnvi 
le„es ottered by the institution Many of the late students are 
now qualified to give instruction in elementary science the 
movement is likely to do an immense amount of good in the way 
of making the teaching of elementary science common amongst 
the masses During the recess about 250/ has been expended 
in fttmg up a chemical laboratory and purchasing scientific 
apparatus , this, together with the engagement of an additional 
number of lecturers, it is thought wdl again secure ahrge number 
s udents. 

We undorslan 1 that the bry< logical books in 1 exeec hngly 
nth and important collections and prepmtions of mosses left 
1) tilt lati Prof Sidlivant whose di till wc rec rdetl last week, 
are consigned to the Grey llcrl mum of llanaTl University, 
with a view to their preservation and long continue 1 usefulness. 
The remalndu of his b tanical hi rarj, bis choice microscopes, 
and other collections art bequeathe 1 to the Stite Scientific and 
Agricultural College just established at Columbus 

THE Amo tcan Naturalist foi August recoids the death of 
Tour contributors to that journal, all more 01 less known is work¬ 
ing natuialists —Trot John Lewis Russell of Salem me of 
the founders, and for many years president of the Essex County 
(Massachusetts) Natural History Society, which afterwirds be 
came part of the Essex Institute, an active worker m botany, 
Mr George Gibbs, 4 of New Haven, the distinguished American 
ethnologist and philologist, whose special work had been m the 
language and history of the North American Indians, Col John 
W Foster, president of the Chicago Academy of Science, • 
constant5f||trU>utor of papers and memoirs on geological and 


archaeological subjects, and joint author with Prof Whitney cl 
the Government Report on the Mineral Lands of Lake Superior, 
published in 1850 , and Prof, Henry James Clark, of Amherst, 
one of the most thorough histologists and best microscopists in 
the country, and a large contributor to Prof Agassiz s volumes 
on the Natural History of the United States Of these losses 
to science. Prof Clark was under 50, and only Prof Lewis 
over 60 

The first meeting of the Agassiz Natural History Club, recently 
organised by the students of the Anderson School of Natural History 
on Ptmkcse Island, was held ou July 24, and showed signs ofgreat 
energy and activity Although the school had only been open a 
fortnight, Icctuies on surface geology, the embryology of verte¬ 
brates and articulates, on physiology physical geography, on the 
microscope and its construction with practical lessons on its use, 
free hand drawing on the blackboard, zoological and landscape 
drawing an 1 daily dri Igmg excursions m the yacht Sprite, 
together with instructions in collecting and preserving animals, 
have 1 ceil given The amount of I iboiatory woik done is staled 
to be m 1st salisfactoiy I arge aquaria aic bung set up in the 
temporary laboratory 

Tiif Council of the I hamiaceutieal Soutly are desnous ol 
forming a complete htrlnnum of medical plants from every 
quarlu of the gl 1 e whether c fTetna! or 11 it Mr Holmes, the 
Curator tf the Society s Museum, 17, Bloomsbuiy S piare, will 
lit glad lo enter into c< imnunieatu 11 with any foreign botanists 
and pharmaceutists w ilhtig to co opeiate in the work 

In a telegram from St. Petersburg, September II, it is staled 
that General kaufmann rej arts that the Amoo Dana river is not 
navigable by steamboats The scientific expedition sent out by 
General Kaufmann to explore the old bed of the Amoo Dana 
river as far as the lake of lAra Kamtsh, returned on July 
23 to the camp at Kunurgentsch The expedition explored the 
nver to a distance of 450 versts, and succeeded in collecting 
much valuable information and scientific materials. 

In a telegram from St John s Newfoundland, of September 
ll, it u, staled that the Jumata had anived there and reported 
that the camp of the crew of the Polaris was discovered by the 
Tigress on August 14 at Littleton Island, where the ship was 
deserted. Manuscript records of the expedition up to a period 
of six weeks before the discovery were secured The Tigress is 
still in search of the Buddmgton party, who are believed to be 
safe. 

A paper in Petermann s Mittheilungtn ujxin the driftwood 
found in Nova ?embla has at present a special interest in con¬ 
nection with the discovery of fragments of a similar character by 
the crew of the Polaris m Polaris and Newman Bays. The 
Nova /embla specimens consisted mainly of willow of various 
thicknesses. There were also, however, pieces of beech nearly 
a foot in diameter, several species of pine, among these P syhts 
tns, an Abus, &c It is thought that a large portion of this 
material m ust have been derived from the Petschora, Ob, and 
Yenesei rivers, and that none of it could have been derived from 
the current of the Gulf Stream 

The past winter was very mild m the southern portion of 
Iceland, but quite severe in the northern In the middle of 
January an eruption of the volcanoes in the great Yokul Moun¬ 
tains, in the south-east corner of the island, took place, which 
continued with unusual violence for about a week, and then 
suddenly ceased Since then no fire has been noticed Lugo 
quantities of ashes have fallen on different localities, bat it is 
believed that the deep bed of snow protected the pasture lands' 
from destruction Volcanic eruptions took piece at the sifts 
tiitte la Chili« 
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TK* recent number of Peiemann'e Mtttheilungm contains 
articles end maps on the American North Polar Expedition and 
Transcaspian Russia. The New Lyblau Expedition and the 
Russian March on Khiva are the subjects of two of the mtidei 

By the deafc of the last surviving porpoise the Brighton 
Aquarium has to lament the loss of one of its most attractive 
feature;. 

We have received the Prospectus of a new club to be called 
“The Scientific Societies Club ” 'the approaching concentia- 
tiou of scientific societies, the Prospectus says, suggests that the 
present is a filling time for the formation of n “Scientific 
Societies Club,” (which would afford in the neighbourhood of 
Burlington House] conversation and reading rooms, as well as 
the usual facilities of a club for members of all scientific societies 
In order to render the club'generally available and as useful as 
possible to the scientific world, it is proposed that the enhance 
fee and the annual subscription shall each be small 

Ae< uKiiiNi; to Dr Fritsch, the discovery lias lately been made 
of lacustrine dwellings in the vicinity of I cipsic, as the lesult of 
certain engineering operations undertaken to icgulatc the course 
of llie River Is Is ter. After passing through a series of layci- at 
a certain depth, the workmen found a series of oak piles pointed 
below and decomposed above, and supporting a certain num¬ 
ber of oak trunks placed horizontally, am 1 on the same level 
tilth these were found certain loner jaws and teeth of oxen, 
fiagments of antlers, broken bones of various mammifcis, shells 
of an Anodon, fragments.of pottery, two polished stone hatchets, 
&c. 

T’KOF C. A Willir, of Iowa .Stale Uimeisily, and Stale 
geologist of Iowa, has been ippomtid to the new chair of 
Geology and Natm.il llistoiy at Bowdom College. 

A communication has been made to the Academia <lci Lincei 
of Rome, by M Tarry, giving the results of Ins personal expe¬ 
rience and investigations into the connection between the cyclonic 
storms and the showers of sand that frequently visit Southern 
Europe. M Tarry, after travelling as iccrelnry to the French 
Meteorological Society into Northern Africa and the Desert of 
Sahara, and having consulted the files of the Daily 
Bullthn of the Pans Observatory, believes himself to hue 
established the fact that whenever a cyclone passes sou linn id 
from Europe over the Mediterranean Sea into Africa (as some 
few of them do every season), it then returns northward ot 
northwestward, and transports the sand which in the desert 
formed a sand-storm to the southern coasts of Europe as a sand- 
shower of greater or less duration. The satisfactory mtesti 
gation of this subject is much impeded by the absence of 
barometric observations on the southern shores of the Medi¬ 
terranean , and to remedy this defect, M. Tarry has recently 
established new meteorological statistics at Mogadore, Morocco, 
Terceira, Madeira, and even in the interior of the Sahaia. 


Ins contributions to botanical literature bote the] date of last 
rintury 

Tur additions to'the Zoological Society’s Gardens during th» 
past week include a Garnet’s Galago (Galago ganiult) fr.m 
East Africa, presented by Capt Geo Bulili.ul , a M w hbcar- 
water (Ptoot liana pitjjimts), British, presented by Dr Iiiee , a 
Reeve’s Mutitjac (Cervulus turresi), from China, presented by 
Mi R. Swinhoe, a Spotted Cavy (C<clogcnys pant), from South 
America, presented by Mr J dc Castro ; three Common Cha¬ 
in i Icons (Chamtrleon su/gnrn), from Africa, presented by Mr. 
\V C. Hotham , an Alligator ( llhgalot r/> ), presented by Mr. 
\\ Gillespie 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, Sept 8 —M Bertrand in the chair 
—The following papers were re id —Fiflh note on Guano, by 
M Chevreul.—-Note on the observations of M T,ocoq de Bois- 
Inudran, relative to the appearance of Phylloxera in the vine- 
jaids of the Charente, by M Milne-Fdwards — Note on the 
number of points of intersection which represent a multiple 
point common to two plane curves, Ac , by M dc la Gournene. 

- Researches on Cry -talline 1 >i«sociation, continuation' by MM. 
P A. Favre and C. A Valson This portion of the paper 
dealt with the valuation and division of the woik done in saline 
solutions — Note on a New System of lepresentmg the con- 
tmuons Meteorological Observations, made at the National Ob- 
servatory, Algiers, by M Bul.ard —Note on Magnetism, third 
part, by M J M Gaugain.—On the Spontaneous Motion of As¬ 
ti nxion of Liquids in ( apillatyTulics, by C Decharme Thispor- 
lion of the paper treated of the subject from a theoretical point 
of view.—On Pyrogallol in the presence of iron salts, by M E. 
I.icquemin.—Researches on the .Spectra of Chlorophyll, by M. 
J Chantard. The author has found that this substance bo easily 
cli mgeU as viewed from the physiological point of view, is very 
stable when subjected to chemical reagents —On the state of the 
\olcano of Nisiros, in March, 1873, by M, II Gorceix —M dc 
1 ival sent a note stating that he was the original proposer of the 
use of the cailionic disulphide against the Phylloxera.—The 
rphemerides of llrorgen’s Comet were received from Mi Plummer, 
and a note on the same comet, and on that of Faye, from M. 
Mephan. —New observations on the presence of Magnesium on 
the Solar I .imb, and an answer to certain points in M Faye’s 
theory, by Father Tacchim The suthoi slated in his letter that 
the fact of the line 1474 K always appearing with !‘, and even 
without it, induces him to think that the foimtr is not due to 
iron which is much heavier than magnesium.—On the nse of 
Cluonomcters at sea by hr Magnac—Reflections on Sponta¬ 
neous generation, in relation to a note by M Gayon, on the 
spontaneous changes of eggs, and a note of Mr Grace Calvert 
on the power of preventing the development of Protoplasmic 
hfi, by M A B<! champ. 


THE BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


“ Genkrai Remaiks on the Climate of Bombay, with a brief 
description of the Peculiarities of the Weather of the year 1871,” 
is the title of a pamphlet which wehave just received, written by 
Mr. Charles Chambers, F.R.S., Superintendent of theKolaba 
Observatory. ^ 

The Times of India states that education is making rapid 
pragma in Ceylon, and vernacular schools will soon be within 
the reach of every section of the native community. The same 
paper states that Ceylon will contribute a selection*'of colonial 
products to the next Exhibition at South Kensington. 

Th* Rev. Thos.Gamier, Dean of Winchester, who died 
recently at the age of 98, was the “father" of the Lrancan 
Society, having been elected during the last century, in 1798, 
oMjt ten yens after the foundation of fhe Society. (Some of 


"PHF- forty-third meeting of the Association was opened 
yesterday evening m Bradford, when l)r. Carpenter 
resigned the Presidency, and was succeeded by Prof. A. 
W Williamson, who delivered the opening address in St. 
George’s Hall. 

Notwithstanding that Bradford is considerably larger 
than Brighton, its resources in the way of sleeping accom¬ 
modation have been considerably tried by the unusually 
large Influx of visitors caused by the meeting of the Asso» 
ciation All the hotels, we believe, are full, as well aS 
most of the private houses on the lists of the secretaries. 
Arrangements have, however, been made with the railway 
companies for conveying members to and from neighbour¬ 
ing towns where hotel accommodation may be obtained. 
The local secretaries, I)r Campbell, Mr Goddard, and 
Mr. Ptele Thompson, have spared no pains to make the 
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arrangements for the reception of the members of the 
Allocution perfect j and it the meeting is not in all re¬ 
spects a complete success, it will be no fault of theirs, 
nor of the local authorities, who seem anxious to do all 
in their power for the comfort and enjoyment of the 
visitors. ' 

A very fine town-hall was opened in Bradford a few 
days ago, but so far as we can learn, none of the meetings 
Of the Association will be held in it. Ample accommo¬ 
dation has been provided in other buildings for the various 
meetings. The Sections met to-day at 11 a m., and con¬ 
tinue to do so till Tuesday next. Section A meets in 
the School Room, Horton Lane Chapel; Section B in 
the School Room, Unitarian Chapel, Section C in the 
Lecture Hall, Horton Lane Chapel ; Section D in the 
Church Institute ; Section E in the Mechanics’ Institute ; 
Section F in the West Riding Court House ; and Section 
G in the Church Institute. To-night a sonle will be held 
in St. George’s Hall. in the same place, to-morrow night, 
at 8 30, Professor W. C Williamson, F.R S, of Man¬ 
chester, delivers a discourse on “ Coal and Coal Plants ,” 
on Saturday evening, at 7 30, Dr Siemens gives a lecture 
to the operative classes on “ Fuel ,* and on Monday 
evening, at 8 30, Professor Clerk-Maxwell, a discourse on 
“ Molecules.” On Tuesday next, a soiree takes place at 
8 30 p.m. in the Mechanics’ Institute, where, on Wed¬ 
nesday, the concluding General Meeting will take place 
at 2 30 PM ; on the same evening, a Grand Compli¬ 
mentary Concert will be given in St. George’s Hall, at 
8 o’clock. 

A number of Reports, both those involving and those 
not involving grants of money, will be given in, and will 
no doubt be listened to with great interest by the scientific 
men present. We hope that this year the Association 
will rise to the occasion in the matter of hberalitv, And 
give a practical example of what ought to be done in the 
endowment of scientific research. By the courtesy of the 
officers we are enabled to give the Inaugural and some of 
the Sectional Addresses To the same source we are 
indebted lor the following list of some of the pipers to 
be read in the various sections — 

Section A —Lord Rayleigh A short paper on a 
Natural Limit to the Sharpness of the Spectral Lines — 
W. Davis Some Abnormal Effects of Binocular Vision. 
—H. Muirhead On Regelation.—G. M Whipple A 
new Electrical Anemograph, a new form of Ruther¬ 
ford’s Minimum Thermometer, on the Passage of Squalls 
across the British Isles.—W. R. Birt On the Import¬ 
ance and Necessity of continued Systematic Observation 
of the Moon’s Surface.—G. O Hanlon Some Suggestions 
towards the formation of extended Tables of Logarithms. 
—M. Hermite . On the Irrationality of the Base of Hy¬ 
perbolic Logarithms —R. S Ball Dynamometers for the 
Measurement of Force m absolute units , A quiescent 
rigid body possessing three degrees ot freedom receives 
an impulse . determine the instantaneous screw about 
which the body commences to twist. 

Section B —Messrs. A. Vernon Harcourt and F. W. 
Fish : On a continuous process for purifying Coal Gas 
from Sulphuretted Hyd and Ammonia, and for extracting 
Sulphur and Ammoniacal Salts.—W. H. Pike . On several 
Homologues of Oxalic Acid —Dr Gladstone . Black 
Deposits of Metals.—C. Homer: On the Spectra of 
certain Boric and Phosphoric Acid blow-pipe beads.— 
J. Soiller: On Artificial Magnetite.—W. Symons . Re¬ 
marks on a paper by the Marquis of Salisbury on Spectral 
Lines of Cold Temperature.—A. Tribe . Spec gr. bottle 
for liquids spontaneously inflammable m contact with 
air. 

SECTION C.—Rev. J. F. Blake: Additional Remains 
of Pleistocene Mammals in Yorkshire.—W. Blandford : 
Some Evidences of Gladal Action in Tropical India —A. 
Leith Adams • Concluding Report of the Malta Fossil Ele¬ 
phants.—R. Russell: Geological Sketch of Bradford and 
the neighbourhood.—J. Hopkinson; On Graptolitei 


found (1) in Ramsay Island, St. David’s; (2) in the 
Ludlow Rocks of Shropshire.—H. Hicks: On the Arenig 
and Llandeilo Rocks of St. David’s.—J. L. Lobley: On 
the British Palaeozoic Arcade. 

Section D.—Hyde Clarke Comparative Chronology 
of Man in America in relation to Comparative Philology. 
—Prehistoric Names of Weapons.—W. T. Blandford : 
The Fauna of Persia.—J. Willis The Flora of the 
Environs of Bradford.—J. Milnes Fothergill • Heart and 
Brain.—*K. Karnes . A true Cerebral Theory necessary to 
Anthropology. 

Section E —C F Beke : On the True Position of 
Mount Sinai —W. Blandford Physical Geography of the 
Deserts of Persia and Central Asia.—G. Darwin : On 
Some Maps of the World and on a Portable Globe.—Rev. 
W. B. Kerr Overland Route from India.—E. L Oxen- 
ham A Journey from Pekin to Hankow.—Capt. Davis . 
The Voyage of the Challenger - Sir F Goldsmid . On 
Persia. 

StciION F.—Hyde Clarke The Influence of Large 
Centres of Population on Intellectual Manifestation.—Ur. 
Appleton On some of the Economical Aspects of Endow¬ 
ments of Education and Original research —T. G. P. Hal- 
lett The Income Tax Question.—W. P. Henderson. 
Commercial Panics—W Hastings Postal Reform.—R. 
H Palgrave The Relation of the Banking Reserve of 
the Bank of Fngland to the Current Rate ot Interest — 
G. C T Barnsley 'I he Poor-Law Board and its Effect 
on Thrift. 

Among British men of science expected to bepresent at 
this years meeting arc the following —Prof. W. G Adams, 
F R.S , Major-General Sir J. Alexander, Sir Rutherford 
Alcock, K C B , Prof. Attfield, Prof R. S. Ball, Admiral 
Sir E Belcher, K C B , W. H. Barlow, F.RS.j Prof. 
Balfour, W Bo>d Dawkins, F R.S.; Sir P G. Egerton, 
F.R.S. , Sir W. Fairbaim, F.R.S ; Dr W. Farr, Prof 
Michael Foster, M D Mr J. G. Fitch, Mr. P Lc Neve 
Foster, Mr C. L N. Foster, Col Lane Fox, Sir G D. 
Gibb, Bart.; Rev. Prof. Griffiths, Capt D. Galton, C.B. ; 
(r Griffiths, KCS j Prof Greenwood, Mr. J. W. L. 
Glatsher, Sir F Goldsmid, J P Gassiot, FRS ; Dr. J. 
H Gladstone, FRS, Dr. P. H. Holland, W Huggins, 
D.C L, F R S , Prof Hughes, Lord Houghton, FRS.; 
Prof. G. Harley, FRS., Prof Herschcl, Rev. R. Harley, 
F R S j Mr A. V Harcourt, F.R S. , Mr. G J. Holy- 
oake, Mr. A K. Johnston, Prof. Leone Levi, Prof. J. Gerk 
Maxwell, FRS, Prof A. Newton, F R.S ; Vice-Admiral 
Ommaney, CR.FRS, Prof. Phillips, W. Pengelly, 
FRS.; the Earl of Rosse, Prof G. Rolleston, M.D., 
F.R.S , Prof Roscoe, F.R.S.; Dr. W. Rutherford, Dr. 
W. J. Russell, FRS ; Prof. Savage, Prof. Balfour 
Stewart, F.R.S., Major-General Scott, Prof. Smith, Prof. 
Tyndall, FRS.; Prof. W. C. Williamson, F.R.S.; T. 
Wright, FS A.; Prof Williamson, F.R.S.; the Arch- 
bishop of York, &c. The following foreigners are also 
expected to be present.—M. Guido Cora, Dr. Janssen, 
Prof. Klein, Baron von Richthofen, Arminius Vambery, 
&c. 


Inaugural A duress of Prof. Alexander W. Williamson, 
F.R.S, President. 

Instead of rising to address you on this occasion I had hoped 
to sit quietly amongst you, and to enjoy the intellectual treat of 
listening to the words of a man of whom England may well be 
proud—a man whose life has been spent in reading the great 
book of nature, for the purpose of enriching hie fellow men with 
a knowledge of its truths—a man whose name it known and 
honoured in every comer of this planet to which a knowledge of 
science has penetrated—and, let me add, a man whose name 
will live in the grateful memory of mankind as long as the records 
of such noble work are preserved. 

I At the last meeting of the Association I had the pleasure of 
proposing that Dr. Joule be elected President for the Bradford 
Meeting, and our Council succeeded in overcoming bis reluctance 
<and in persuading him to accept that office. 
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Nobly would Joule have discharged the duties of President 
had his bodily health been equal to the tusk , but n t icame 
apparent after a while that be . ould not rely upon sufficient 
strength to justify him in performing the duties of the Chair, 
and, tn obedience to the orders of his physician, he placed his 
resignation tn the hands of the Council about two months ago 
When, under these circumstances, the Council did me the great 
honour of asking me to accept their nomination to the President¬ 
ship, T felt that their request ought to have with me the weight 
of a command. 

For a good many years past Chemistry lias been crowing at a j 
more and more rapid ra e, g 'owing m the number and vneiy 
of (acts which are added to its domain, and n.-i less remarkably 
in the clearness and coiiM-tency oHhe ideas by which these fa' ts 

meal research extend, eich sear fo the dimens ons ■ f a smul 
library ; and mere bn f rx'racts of the ongmal papers pulilishcd 
annually by the Chemical Society, partly ai led by a grant from 
this Association, take up the chief pari of a very stout volume 
I could not, if I would, give y >u to-night even an outline of the 
chief newly discovered compounds and of the various changes 
which they undergo, describing each of them by its own name 
(olten a very long one) and rco riling ihe sp'iific proper ics 
which give to each substance its highest scientific interest But 
I am sure that you would not wish me to do so if I could , fi r 
we do nit meet here to s'udy chemistry , I conceive that »c 
meet here fui the purpose of considering what this wondious ac¬ 
tivity in our science means, what is the use ol it, and, true lo 
our object as embodied in the name of this Association, in con¬ 
sider what we can do to promote the Advancement of Sunue 
I propose to lay before you some facts bearing on each of these 
Questions, and to submit to you some considerations lespetlmg 


than atomic proportions, and that experiments which may imply 
ihe existence of any such compound are faulty 

We have the testimony of the great Berzelius to the flood of 
light which the idea of atoms at once threw on the facts respect¬ 
ing combining proportions which had been accumulated before 
it wav made known , and from that time forward its value has 
rapidly tncreaseil as each succeeding year augmented the num¬ 
ber of facts w hich it explained 

Allow me at this point of my narrative to pause for a moment 
in order to pay a tribute of respect and gratitude to the memory 
of one who has recently passed from among us, and whs 111 the 
time of his lull nciivuv was a hater of the di coveries o' new 
fict-, m ihe most difficult part of our science Liebig has been 
lencrally known in this conntry through lus \y ttmgs 011 agrtcul- 
turn ch< nnstn, through his justly popular le ter* on chemistry, 
ami other writings by nuaus of winch l<u bri bant miellict and 
anient nnn main n sumu'aied men 10 think and to work Among 
ch nns!" he was tame 1 for his numerous di>cnverics of new or¬ 
ganic compounds, ami tluir invistigation by the aid of improved 
methods , but I believe that tic greitest service which hi- genius 
rendered to science was the establishment of the chemical school 
of Giessen, the prototype ol the numerous chemical schools for 
which Germany is now so justly celebrated I think it is not 
too much to say that the Giesst n luboiatory, as it existed some 
thirty years ago, was the most efficient nrgimsation for the pio- 
motion ol chenusiry which had ever exited 

Pictuie to yourselvc- a little communi'y of which each member 
was fired with enthusiasm for learning by (lie genius of the great 
master, and of wln.h the best enngies were concentrated on the 
one object of exj eriinenial investigation 

The students were for d.c most pai t men who had gone through 
a full curriculum of oidmaiy studies at some other University, 
and who were attracted hom various paits of the world by the 


In order to ascertain the meaning of the work which has been j 
going on in chemistry, it will, 1 think, be desirable for us to I 
consider the leading ideas which have been in the molds of 1 
chemists, and winch guide their operations 

Now, smee the father of modern chemistry, the great Dalton. | 
gave to chemists a linn lmld of the idea of Atoms, their labours 
have been continually guided by that fundamen'al idea, and have j 
confirmed it by a knowledge of more and more facts, while at 1 
the same time steadily adding to our knowledge of the pmptrtus | 
of atoms Every chemist who is investigating a new compound 1 
takes for granted that it must consist of a great number of atom ! 
cluster* (called by him molecules), all of them alike, and each 
molecule consisting of a certain number of atoms of at least two 
kinds. One of his first endeavours is to ascertain how many 
atoms of each kind theie aie in each molecule of the compound 
I must not attemjit to demine to you the various kinds of exjie I 
nment which he performs for the purpose of getting this informa¬ 
tion, how each experiment is earned out with the aid of delicate 
instruments and ingenious contrivances found by long expel tence 
to enable him to obtain the most trustworthy and accuiate le 
suits ; but I want to draw your attention to the reasoning by 
which he judges of the value of such experiments when they 
agree among themselves, and to the meaning which he attaches 
to their result 

If the result of his experiments does not nearly agree with any 
atomic furmula (that is, il no conceivable cluster of atoms of the 
kinds known to be in the compound would on analysis give such 
results as those obtained), the chemist feels sure that his exjieri- 
ments must have been faulty • either the sample of substance 
which he worked upon contained foreign matter, or his analyses 
were not made with due care. He sets to work again, and goes 
on till he arrives at a result which is consistent with his know 
ledge of the combining-properties of atoms It is hardly neces¬ 
sary to say that even the best experiment is liable to error, and 
that even a result obtained with the utmost care cannot he ex¬ 
pected to afford more than an approximation to the truth 
Every good analysis of a pure compound leads to results which 
approximate to those required by the Atomic Theory ; and che¬ 
mists trust so thoroughly to the truth of that guide, that they 
correct the results of such analysis by the aid of it. 

The chemical idea of atoms serves for two purposes •— 

t. It gives a clear and consistent explanation of an immense 
number of facta discovered by experiment, and enables us to 
compare them with one another and to classify them. 

X It lead* to the anticipation of new facts, by suggesting new 
compounds which may be made; at the same time it teaches us 
that no compounds can exist with their constituents In any other 


lame of this school ol research 

Most of the leading workeis of the next generation were pupils 
of Liebig , and many of them have established similar schools of 
research 

We must not, however, overlook the fact that Liebig’s genius 
and enthusiasm would have been powerless in doing tins admir¬ 
able work, had not the rulers of his Grand-Duchy been enligh¬ 
tened enough to know that it was their duty to supply him with 
the material aids requisite for its successful accomplishment. 

Numberless new compounds have been discovered under 
the guidance of the idea of atoms, and in proportion as our 
knowledge of substances and of their properties became more 
extensive, and our view of their characteristics more accurate and 
general, were we able to perceive the outlines of their natural 
arrangement, and to tecogmse the distinctive characteristics of 
various classes of substances 1 wish I could have the pleasure 
of describing to you the ongm and nature of some of these ad¬ 
mirable discoveries, such as homologous senes, types, radicals 
A.c , but it is more to our purpose lo consider the effect which 
they had upon the idea of atoms, an idea which, still in its in¬ 
fancy, was plunged into the intellectual turmoil arising from a 
vaneiy of novel and orig'iial theories suggested respectively by 
independent woikers as best suited for the explanation oi the 
parucu'ar phenomena to which their attention was mainly 

Each of these workers was inclined lo attach quite sufficient 
importance to his own new idea, and to sacrifice for us sake any 
other one capable of interfering with its due development. 

The father of the atomic theory was no more , and the little 
infant iiad no chance of life, unless from its own sterling merits 
it were found useful in the wotk still going on 

What then was the result ? Did it perish like an ephemeral 
creation of human fancy ? or did it survive and gain strength by 
the mquune* of those who questioned Nature and knew bow to 
read her answers? 

Although snticipating my answer to these questions, you will 
probably pe surprised to hear the actual result which I have to 
record, a result so wonderful that the more I thmk of it the more 
I marvel at it. Not only did these various theories contain 
nolhing at variance with the atomic theory ; they were found to 
be natural and necessary developments of it, and to servo tor 
its application to a variety of phenomena which were unknown 
to its founder. 

Among the improvements of our knowledge of atoms which 
I have taken place, X ought to mention tb© better evaluations ot 
the relative weight of atoms of different kinds, which have been 
made since Dalton’s time* More accuiate experiments than 
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those which were then on record have shown ns that certain 
atoms are a little heavier or lighter than was then believed, and 
the work of perfecting our observations is constantly going on 
with the aid of better instruments and methods of operation. 
But, apart from these special corrections, a more sweeping 
change has taken place, not in consequence of more accurate 
experiments interpreted in the usual way, butm cons-quence of 
a more comprehensive view of the best experimental results 
which had been obtained, and a more consistent intei pre'ation 
ol them. Thus the atomic weight of carbon had been fixed at 6 
by Dumas's admirab'e experiments , and it was quite conceivable 
that a still mote perfect determination might sligh'ly increase or 
dimmish this number But those who introduced the more 
sweeping change asserted in substance that two of these sup¬ 
posed atoms, whatever may be the precise weight of each, always 
are together and never separate fiom one another, and they 
accordingly applied the term atom to that indivisible mass of 
carbon weighing twice as much as a carbon atom had 1 cen sup- 

osed to weigh. So also with regard to o'lier elements, it has 

een shown that many atoms are ically trice as heavy as had 
been supposed, accoidlng to the original interpretation of the 
best experiments This change was brought about by what I 
may 1 e peinutted to call the operation of -tock-uh*ng Dalton 
first took stock of our quantitative facts in a bus ness like manner , 
but the amount and vauety of our clieimcd stock increased so 
enormously alter bis time, that the second stock-’akmg absorbed 
the labouis of several luei foi a good many jcais 'liny were 
men of different countries and very various turns if mind , l.ut, 
ns I mentioned just now, they found no other fundamental idea 
to woik with than Dalton’s , and the result of their labours has 
been to confirm the truth of that idea and to extend greatly Us 
application 

One ci the remits of Qur endeavours to cljs ifj -uVUnres ac¬ 
cording to their naluril resemblances has been the discovery of 
distmet family relationships among atom-, each family being 
distinguished by defiivte characteristics Now among the pro¬ 
pel ties which thus cliaiaetensc particuhr families of atoms 
there is one of vhieh the knowledge giadually woik* d out by the 
labours of an tmn ense number of investigators must lie admitted 
to constitute one ol the most impoitant additons ever mule to 
our knowledge of these Int’e masses 

I will endeavour to explain K to you by a s mj 1c example. 
An atom of chlorine is able to combine with 011c atom of hydro¬ 
gen or e ne atom of potassium , bnt it cannot combine with two 
olotns Anatom of oxygen, on the other bind, ean combine 
with two atoms of hydrogen or with two atons of polas-ium, or 
with one atom of hydrogen and one of pota sunn , Iml we can- 
net get it m combination with one atom of 1 ydrogin 01 of) otas- 
uum solely 

Again, an .I’orii of nitrogen is known in combination with 
three atoms o( hydrogen , while an atom of caibon combines 
with four of hydrogen Other atoms aie classified, from their 
resemblance to these respectively, as Monads, Dyads, triads, 
Tetiads, Ac 

The combining value which we thus recognise in the atoms of 
these several classes lias led us natuinlly to a consideration of 
the order in which atoms are arranged 111 a molecule t bus, in 
the compound of oxygen w ith hydrogen ami potassium, each of 
these latter atoms is directly combined wnh the oxygen, and the 
atom of oxygen serves as a ci nnccting link between them 1ly- 
drogen and potnssiuin have never been found capable of unoing 
directly with one another; but when both combined with one 
atom of oxygen they are in what may be called indirect com¬ 
bination with one anothei through the medium of that oxygen 

One of the great difficulties of chemistry some few years ago 
was to explain the constitution of tsomeru compounds, those 
compounds whose molecules contain atoms of like kinds and in 
equal numbers, but which differ from one another in tlmr pro¬ 
perties Thus a molecule of common ether contains four atoms 
of carbon, ten atoms of hydrogen, and one of oxygei. Butylic 
alcohol, a very different substance, has piccsily the same com¬ 
position. We now know that in the former the atom of oxygen 
is in the middle of a chain of carbon atoms, whereas in the latter 
it is at one end of that chain You might fancy it impossible 
to decide upon anything like consistent evidence such questions 
as this, but 1 can assure you that tile atomic theory, as row- 
used by chemists, leads frequently to conclusions of this kind, 
Which are confirmed by independent observers, and command 
general assent. That these conclusions are, as far as they go, 
tree descriptions of natural phenomena is shown by the fact that 


each of them serves in its turn as a stepping-stone to further 
dtscovenes. 

One other exterfsiou of our knowledge of atoms X must briefly 
mention, one which has as yet received but little attention, yet 
which will, I venture to think, be found serviceable in the study 
of the forc-s which bring about chemical change. 

The original view of the constitution of molecules was statical; 
and chemists only took cognizance of those changes of place 
among their atoms which result m the disappearance of the 
molecules employed, and the appearance of new moleclules 
formed by thur reaction on one another Thus, when a solu¬ 
tion of common salt (sodic chloride) is mixed with a solution of 
silver nitrate, it is well-known that the metallic atoms in these 
respective compounds change place* with one another, forming 
silver chlonde and sodic nitrate , for the silver chloride soon 
settles to the bottom of the solution in the form of an insoluble 
ovvdcr, while the other product remains dissolved in tlie liquid. 
!ut as long as the solution of salt remained undecomposed, each 
little molecule in it was supposed to te chemically at rest. A 
particular atom of sodium w inch was combined with an atom of 
chlorine was supposed to remain steadily fixed to it. When 
this inactive solution was mixed with the similarly inactive solu¬ 
tion of silrei nitrite, the interchange of atoms known to take 
place between then respective molecules was nominally ex¬ 
plained by the foice of predisposing affinity. It was, 111 fact, 
supposed tint the piopcrties of the new compounds existed and 
pioduicd edicts iie'oic the compounds themselves had been 
formed 

J bad occasion to point out a gooltnany yeaisago that mole- 
cubs which appear to be chemically at rest are acting m one 
another, when tn suitable conditions, in the same kind of way as 
those which are manifestly in a state of chemical change—that 
for instance the molecules of liquid sodic chloride exchange 
sodium atons with one another, forming new molecules of the 
same compound undist nguishable fium the first, so that, in an 
aggregate of like molecules, the apparent atomic rest is the result 
of the intei change ol like atoms between con'iguous molecules. 
Such exchanges of atoms tike place not only between mole¬ 
cules of identical composition, but also between con iguous 
mo'eculcs containing difbrcnt elements hor Instance, in a 
mixture of sodic chlonde and potassic iodide an interchange of 
metallic atoms takes place, forming putxssic chlonde and sodic 
iodide The result of the exchange in such a case is to form a 
couple of new molecules different fiom the original couple But 
these products ate subject to the same general law of atomic 
changes, and their action on one anither reproduces a couple of 
molecules of the material-. 

Thus a liquid mixture formed fiom two compounds contains 
molecules ol tout kinds, wlmh we may describe as the two 
materials and the l*o pioducts. The materials are reacting on 
one anoiher, forming the products , snd these products are, 111 
their turn, reacting 011 one another, reproducing the materials. 

If one of the pioducts of atomic exchange between two mole¬ 
cules is a solid while the other remains liquid (as when sodic 
chloride is mixid with silver nitiatc), or if one is gaseous while 
the other remains liquid, so that the molecules of the one kind 
cannot react on those of the other kin 1 and reproduce the mate¬ 
rials then the coutinuid reaction of the raatemls on one another 
leads to thtir complete mutual decomposition Such complete 
mutual decomposition of two salts takes place whenever they 
react on one anothei under such conditions that the products 
cannot react on one another and reproduce the materials; whereas 
partial decomposition takes place whenever the materials form a 
homogeneous mixture with the pro iucts 

Now, if in any such homogeneous mixture more exchanges of 
atoms take place between the materials than between the pro¬ 
ducts, the number of molecules of the products is increased, 
because more of them are lieing made than unmade , and rcc • 
procally, if more exchanges ot atoms take place between the 
products than between the material*, the number of molecules 
of the materials is increased 'i he mixture remains of constant 
composition when there arc in the unit of time as many decom¬ 
posing changes as reproducing changes 

Suppose that we were to determine by experiment the propor¬ 
tion between the number of molecules of the materials, and the 
number ot mol culci of the products, in a mixture the compo- 
si ton of which remains constant, and that we found, for instance, 
twice as many of mateiuls as of products , what would this 
mean? Why, if every two couples of materials only effect in 
the unit of time as many exchangee as everyone couple of pro- 
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ducts, every couple of materials is only exchanging half as fast 
as every couple of products. 

In fact you perceive that a determination of the proportion in 
which the substances are present in such a mixture will give us 
a measure of the relative velocities of those particular atomic 
motions , and we may thus express our result —The force of 
chemical combination is inversely proportional to the number of 
atomic interchanges 

I cannot quit this part of our subject without alluding to the 
fact that some few chemists, of such eminence as to be entitled to 
the most respectful attention, have of late years expressed nn 
optmon that the idea of atoms is not necessary for the explana¬ 
tion of the changes in the chemical constitution of matter, and 
have sought as far as possible to exclude from their language any 
allusion to atoms. 

It would be out of place on this occasion to enter into any 
discussion of the questions thus raised, but I think it light to 
point out •— 

I. That these objectors have not shown us any inconsistency 
in the atomic theory, nor m the c inclusions to which it leads 

II. That neither these nor any other philosophers have been 
able to explain the ficts of chemistry on the as.uuption that 
there are no atoms, but that matter is infinitely divisible 

III That when th*y interpret their analyses these clumists 
allow themselves neither more nor less latitude than the atomic 
theory allows , in fad, they are unconscio isty guided by it 

These facts need no comment Irom me 

Our science grows by the acquisition of new fac's which have 
an intelligible place among our ideas of the order of nature , but 
in proportion a* more and more fac's are arranged before ns 11 
their natural order, in proportion as our view of the order of 
nature becomes dealer and broader, wc are able to observe and 
describe that order more fully and more accurately—in fact, to 
improve our ideas of the order of nature These more extensive 
and more accurate ideas suggest new observa'ions, and lead to 
the discovery of truths which would have found no place in tin 
nanower and less accurate system '1 eke away from ( hemistry 
the ideas which connect and explain the multifarious I icts ob¬ 
served, and it is no longer a science, it is nothing more tlnn .1 
confused and useless heap of materials 

The answer to our qu-stion respecting the meaning of the 
earnest work which is going on m our science must, 1 think, 
now be plain to jou Chemists are examining the combining 
properties of atoms, and getting clear ideas of the c institution 
of matter 

Admitting, then, for the present, that such is the meaning of 
chem cal work, we have to consider the more important question 
of its use, and I think you will agree with me that, in order to 
judge soundly whether and in what manner such a pursuit is 
useful, we have to consider its effect upon Man What InbtLs 
of mind does it engender? Wliat poweis docs it develop-’ 
Does it develop good and noble qualifies and aspirations, and 
tend to make men more able and more anxious to do good to 
their fellow-men? Or is it a mere idle amusement, beating no 
permanent fruits of improvement ? 

You will, I think, answer these questions yourselves if I can 
succeed in describing to you soma of the chief qualities which 
experience has shown to be requisite for the successful pursuit of 
Chemistry, and which are necessarily cultivated by those who 
qualify themselves for such a career. 

One of the first requirements on the pnrt of an investigator is 
accuracy m observing the phenomena with which he deals I le 
must not only see the precise paiticulars of a process as they 
present themselves to his observation ; he must also observe the 
order in which these partimffar appearances present themselves 
under the conditions of each experiment. No less essential is 
accuracy of memory An experimental inquirer must remember 
accurately a number of facts j and he needs to remember their 
mutual relations, so that one of them when present to his mind 
may recall those others which ought to be considered with it. In 
fact, he cultivates the habit of remembering facts mainly by their 
place in nature. Accuracy in manual operations is required in 
all experimental inquiries; and many of them afford scope for 
very considerable skill and dexterity. 

These elementary qualities are well-known to be'requisite for 
success In experimental science, and to be developed by care'ul 
practice of its methods; but some higher qualities are quite as 
necessary as these in all but the most rudimentary manipulations, 
and are developed m a remarkable degree by the higher work of 


Thu* it is of impoitance to notice th.it a singularly good 
training in the accurate use of words is afforded by experimental 
chemistry. Everyone who is about to enter on an inquiry, 
whether he he a first-year’s student who wants to find the con¬ 
stituents of a common salt, or whether he be the most skilled and 
experienced of chemists, seeks beforehand to get such information 
from the lecords of ji-cvious observations as may be most uselul 
for hU purpose 1 his information he obtains through the 
medium of words , and any failure on his part to understand the 
precise meaning of the words conveying the information requisite 
for hts guidance is liable to lead him astray Those elementary 
exercises in analytical chemistry, in which brief directions to the 
student* alternate with their experiments and their reports of 
experiments made and conclusions drawn, afford a singularly 
effective training in the habit of attending accurately to the 
meaning of words used by others, and of selecting words capable 
of conveying without ambiguity the precise meaning intended 
Any inaccuracy m the student’s apprehension of the directions 
given, or in the selection of words to describe his observations 
and conclusions, is at once detected when the result to which 
he ought to have arrived is known beforehand to the teacher. 

Accuracy of reasoning is no less 1 Ifectively promoted by the 
work of experimental chemis'ry It is no small ficilitytous 
that the meaning of the woi Is wlui li wc use to denote proper¬ 
ties of mattei and operation, can be learnt by actual observation. 
Moieover each proposition compnsed in chemical reasonings 
conveys some di-tinci statement snsi rptihle of verification by 
sm,ilar means . and the validity of each conclusion can be tested, 
not only by examining whether or not it follows of necessity from 
true premisses, but also by subjecting it to the independent test 
of special experiment 

Chemists have frequent occasion to employ arguments which 
indicate a probability of some truth , and the anticipations based 
upon them serve as guides to experimental inquiry by selecting 
i rm ul tests ltut they distinguish most carefully sueli hypotheses 
fiom demonstrated facts 

Thus a pale green solution, stated to contain a pure metallic 
salt, is found to possess some propcities which belong to snltsof 
Iron Nothing elie posxcssts these properties except salts oi 
Nickel, and they manifest n slight dillercnce from Iron salts in 
01m of the properties observed 

The analyst could not see any appeal mice of that peculiarity 
which distinguishes Nickel salts; so he concludes that he has 
I lobably got iron in Ins solution, but almo.t ectamly either Iron 
nr Nickel. lie then makes *n 1 x pemnent wtm It will, he knows, 
j.uc an entirely different result with Iron salts and Nickel salts ; 
and he gets very distinctly th< result which indicates Iron. 

ITavingfound in the gieen liquid propeit.es which the presence 
of Iron coul 1 alone impart, he considers it highly probable that 
lion it present Hut hedo*snat stop there , for, although the 
f tots before him seem to n Innt of no other lotcqirotation, he 
knows that, from insufficient knowledge or attention, mistakes 
are sometimes made in aery simple matters 1 he analyst there. 
I ,i c tues as many other experiments as are known to distinguish 
lro'1 salt* fiom all others , and if any one of these lead* distinc’l/ 
lo a result at vxtiance with his provisional conclusion, he goes 
over the whole inquiry agam, in order to find where his mistake 
was Such inquiries are practised largely by students of che¬ 
mistry, in order to tix in their mindi, by Irequent use, a knowledge 
of ihe fundamental properties of the comm in elements, m order 
to learn by practice the art of making experiments, and, above 
all, in order to acquire the habit ot judging accurately of evidence 
in natural phenomena. Such a student is often surprised at 
being told that it lx not enough for him to conduct hu experi¬ 


ments to such a point that every conclusion except one is con¬ 
trary to the evidence before him—that he nui.t then try eve/ 
tonhrmatory test which he can of the substance believed to be 
present, and ascertain that the sample m Ins hail Is agrees, as fat 
as he can see, in all properties of the known substance of whtch 
he believes it to be a specimen. 

Those who tread the path of original injury, and add to 
human knowledge by their experiments, are bound to practice 
this habit with the most scrupulous fidelity and care, or ma 1 y 
and grave will be the mistakes they will make 

Thus a chemist thinks it probable tha he might prepare some 
well-known organic body of the aromatic family by a new process. 
He sets to work and obtains a substance agreeing in appearance* 
in empirical composition, in molecular weight, and In mary 
other properties with the compound which he has in view. lie 
is, however, not satisfied that his product is s sample «t that 
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compound until he has examined carefully whether it possesses 
all the properlies which are known to belong to the substance iu 

Q uestion. And many a time is his caution rewarded by the 
iscovery of some distinct difference of melting-point, or of 
crystalline form, &c, which proves that he has made a new 
< ompound isomeric with the one which lie expected to make. 
It seemed probable, from the agreement of the two substances 
in many particulars that they might be found to agree 111 all, 
and might be considered to be the same compound , but com¬ 
plete proof of that conclusion consists in showing that the new 
substance agrees with all that we know of the old one 

In the most various ways chemists seek to extend their know¬ 
ledge of the uniformity 01 nature , and their reasonings hy ana¬ 
logy from particulars to particulars suggest the working hypo¬ 
theses which lead to iilw observations Uefoir, however, 
proceeding to test the truth of Ins hypothesis by expeument, the 
cliemisr passes 111 review, as well as he can, all ihe general know- 
lei ge which has any bearing oil it, in order to find agreement or 
disagreement between his hypothesis and the ideas established 
by past experience Sometimes he sees that his hypothesis is at 
vanance with some general law in which he has full confidence, 
an I he throws it aside as disproved by that law On o'her 
occasions he finds that it follows of necessity from some known 
law, and he then proceeds to vtnfy it l>y expeument, wuh a con- 
fiil< nt anticipation of the result In many cases the hypothesis 
does not present sufficiently distinct agreement or disagreement 
wuh the id as established by previous investigations to justify 
either the rejection of 11 or a confident belief in its truth , for it 
of eu happens that the results of cxpciiuice of similar pheno 
meIIa are not embodied m a sufficiently definite or tiustworthy 
stitcir.ent to have any other elfcct than that of giving pioba- 
billy or the contrary to the hypothesis 

Another habit of mind which is indispensable for success in 
experimental chemistry, and which is taught by the practice of its 
various operations, is that ol truthfulness 

T l.e very object of all our endeavours is to get true ideas of 
the natural processes of chemical actiou, for m proportion as 
our ideas are true do tlity give us the pi w. r of duecting these 
j recesses. In fact, our ideas are useful only so far as they are 
t< tie ; and he mu-t indeed be blind to interest and to duty who 
could wish to swerve from the path of trutli llut d anyone 
wtic weak enough to make the attempt, lie would find his way 
b.rred by innumerable obstacles 

I.vcry addition to'our science is a matter of immediate interest 
and importance to those who arc working 111 the same direction. 
T hey verify in various ways the statements of ihe first discoverer, 
mid Seldom fail to notice further particulars, and to correct any 
little errors of detail into winch he may have fallen They soon 
make it a stepping-stone to further discoveries Anything like 
Willul misrepresentation is inevitably detected and made known 
It must not, however, be supposed that the investigator drills 
unconsciously into the habit of truthfulness for want ol tempta¬ 
tion to be untruthful, or even that trior piesenls itself to hts 
mind in a grotesque and repulsive garb, so as to enlist from the 
first bis feelings against it, for I can assute you that the precise 
contrary of these things happens Error comes before him 
usually in the very garb of truth, and his utmost skill and atten¬ 
tion are needed to decide whether or not it is cntulcd.to retain 
that garb 

You will easily see how this happens if you reflect that each 
woiking hypothesis employed by an investigator is an unproven 
proposition, which bears such resemblance to truth as to give 
rise to hopes that it may really be true The investigator trusts 
it provisionally to the extent of trying one or more expermienta, 
of which it claims to predict the specific result Even though 
it guide him correctly for a while, he considers it still on trial 
mini it has been tested by every process which ingenuity can 
su 1 esi for the purpose of detecting a fault. 

Most errors which sn experimentalist has to do with are really 
nn|ieiiect truths, which have done ^ood service m their lime by 
gold ng the course of discovery The great obiect of scientific 
wuik is to replace these imperfect truths by more exact and 
ci mprehensive statements of the order of nature 

\t hoever hat once got knowledge from Nature herself by 
truthful reasoning and experiment, must be dull indeed if he 
does not feel that he haa acquired a new and noble power, and 
tl Le does not long to exercise it further, and make new con¬ 
quests from the realm of darkness by the aid of known truths. 

The habit of systematically searching for truth by the aid of 
known truths, and of testing the validity of each step by con¬ 


stant reference to Nature, has now been practised for a suffi¬ 
ciently long time to enable us to judge of some of its results. 

Every true idea of the order of Nature is an instrument of 
thought It can only be obtained by truthful investigation ; and 
it can only be used effectively in obedience to the same laws 
But the first idea which is formed of anything occurring in nature 
affords only a partial representation of the actual reality, by re¬ 
cording what is seen of it from a particular point of view By 
examining a thing from different points of view we get different 
ideas ot 11, and when we compare these ideas accurately with 
one another, recollecting how each one was obtained, we find 
that they really supplement each other 

We try to form m our minds a distinct image of a thing capa¬ 
ble of producing thtse vanous appearances , and when we have 
succeedc 1111 doing so, we look at it from the d fferent points of 
view from which the natural object has been examined, and hnd 
that the ideas so obtained meet at the central image It usually 
happens that an accurate ex immation of the mutual bearings of 
these ideas on a ccntril image suggests adduiuns to them and 
co'rectum of some particulars in them 

1 bus it is that true ideas of a natural phenomenon confirm 
and s'rengtlicn one another , and he who aula directly the deve¬ 
lopment ol one of them is sure to promote indirectly the con¬ 
solidation of o heis 

Each onward step m the search for truth has made its stronger 
for the work , and when we look back upon what has been done 
by the cif nts of so many workers simply but steadily dnecled by 
truth towaids further tru'h, we see that they have achieved, for 
the benefit of the human lace, the conquest of a systematic body 
of truths which encourages men to similar efforts while affoiding 
them the mo.t effectual aid and guidance. 

This lesson of the inherent vitality of truth, which is taught 
us so clearly by the history of our science, is well worthy of the 
consideration of those who, seeing that iniquity and falsehood so 
frequently triumph for a while m the struggle for existence, are 
inclined to take a desponding view of human affairs, and almost 
to despair of tne ultimate predominance of truth and goodness 
I believe it would be impossible at the present time to form an 
adequate nlca of the Vast consequences which will follow from 
the national adoption of systematic measures for allowing our 
knowledge of truth to develop itself freely, through the labours 
of tho»e who arc willing and uble to devote themselves to its ser¬ 
vice, so as to strengthen more and more the belief and trust of 
mankind m us guidance, in small matters as well as in the highest 
and most important considerations. 

I am desirous of describing briefly the more important of 
those measures , but first let me mennon another habit of mind 
which naiuially follows from the effective pursuit of truth—a 
habit which might be described in geneial terms as the applica¬ 
tion to other matters of thte truthfulness imparted by science. 

The words which the great German poet put into the mouth 
of Menhtstopheles when describing himself to 1' rust afford per¬ 
haps tne most concise and forcible statement of what w<- may call 
the anu-sctentific spirit — 



The true spirit of science is certainly affirmative, not negative j 
for, as 1 mentioned just now, its history teaches us that tfie de¬ 
velopment ol our knowledge usually takes place through two or 
more simultaneous ideas of the same phenomenon, quite 
different from one another, both of which ultimately prove to 
be parts of some more general truth ; so that a confident belief 
in one of those ideas dues not involve or justify a denial of the 

I could give you many remarkahle illustrations of this law 
from among ideas familiar to chemists But I want you to con¬ 
sider with me us liearmg on the habit of mind called toleration, 
of which the development in modern times is perhaps one of the 
most hopeful indications of moral improvement in man. 

In working at our science we simply try to find out what 1* 
true , for although no uselulness is to be found at first m most of 
our results, we know well that every extension of our knowledge 
of truth is sure to prove useful in manifold ways. So tegular an 
attendant is usefulness upon truth in our work, that we get ac¬ 
customed to expect them always to go together, and to believe 
that there must be some amount of truth wherever there is manl¬ 
iest usefulness. 

The history of human ideas, to far as it is written in the re¬ 
cords of the progress of science, abounds with instances of men 
contributing powerfully to the development of important general 
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ideas, by their accurate and conscientious experiments, while at 
the same time professing an actual disbelief in those ideas 
Those records must indeed have been a dead letter to any who 
could stand carping at the intellectual crotchets of a good and 
honest worker, instead of giving him all brotherly help in the 
furtherance of his work. 

To one who knows the particulars of our science thoroughly, 
and who knows also what a variety of ideas have been resorted 
to in working out the whole body of truths of which the science 
is composed, there are few more impressive and elevating str¬ 
eets of contemplation than the unity in the clear and bold out- 
tne of that noble structure 

I hope that you will not suppose, from my references to 
chemistry as promoting the development of these habits and 
powers of mind, that I wish to claim for that particular branch 
of science any exclusiv e merit of the kind , for I can assure you 
that nothing can he further fiom my intention 

I conceived that you would wish me to speak of that depait- 
ment of science which I have had occasion to study # more par¬ 
ticularly , but much that 1 have said of it might be said with 
equal truth of other studies, while some of its merits may lie 
claimed in a higher degree by other branches of science On 
the other hand, those highest lessons which I have illustrated by 
chemistry are best leamt by those whose intellectual horizon in¬ 
cludes other provinces of knowledge 

Chemistry presents peculiar advantages for educ it lonal purposes 
in the combination of breadth and accuracy m the training which 
it affords , and f am inclined to think that m this respect it is at 
present unequalled. There is reason to believe that it will play 
an important pait in general education, and render valuable 
services to it m conjunction with other scientific and with literary 

I trust that the facts which I have submitted to your consi¬ 
deration may suffice to show you how fallacious is that mate¬ 
rialistic idea of physical science which represents it as leading 
away from the study of man's noblest faculties, and from a 
sympathy with his most elevated aspirations, towards mere inani¬ 
mate matter '1 he material work of science is directed by idr is 
towards the att imment of further ideas Kach step in science 
is an addition to our Ideas, or an improvement of them A 
science is but a body of ideas respecting the order of nature 
Each idea which forms part of physical science his been 
derived from observation of nature, and has been tested again 
and again m the most various ways by reference to nature , but 
this very soundness of our materials enables us to raise upon the 
rock of truth a loftiei structure of ideis than could be erected on 
any other foundation by the aid of uncertatn materials 
The study of science is the study of man’s most accurate and 
perfect intellectual labours , and he who would know the powers 
of the human mind must go to science for his materials 
Tike other powers of the mind, the Imagination is powerfully 
exercised, and at the same time disciplined, by scientific wink 
Every investigator has frequent occasion to call forth in his mind 
a distinct image of something in nature which could produce the 
appearances which he witnesses, or to frame a proposition em¬ 
bodying some observed relation ; and in each case the image or 
the proposition is required to be true to the materials from winch 
it is formed There is perhaps no more perfect elementary il¬ 
lustration of the accurate anil useful employment of tlie ima¬ 
gination than the process of forming in the language of symbols, 
from concrete data, one of those admirable general propositions 
called equations; on the other hand, the contemplation of the 
order and harmony of nature as disclosed to us by science 
supplies the imagination with materials of surpassing grandeur 
itnd brilliancy, while at the same time affording the widest scope 
for its effects 

The foregoing considerations respecting the meaning and use 
of scientific work will, I trust, afford us anl in considering what 
measures ought to be taken in order to promote its advancement, 
and what we can do to further the adoption of such measures 
Like any other natural phenomenon, the growth of knowledge 
in the human mind is favoured and promoted by certain circum- 
atances, impeded or arrested by others ; and it is for us to asecr- 
experience what those circumstances respectively are, 
and how the favourable ones can be best combined to the 
exclusion of the other*. 

The best and noblest things in this world are the result of 
gradual growth by the free action of natural forces; and the 
proper function of legislation is to systematise the conditions 
most favourable to the free action which is desired. 

I shall consider the word* ‘'Advancement of Science” as 


referring to the development and cxtin-ion of our systematic 
knowledge of natural phenomena by micdip.ilion and research. 

The first thing wanted for the work of advancing science is a 
supply of well qualified workers The second thing « to place 
and keep them under the conditions most fivourable to their 
eflu tent activity The most suitable men must he found while 
still young, and trained to the work Now I know only one 
really effectual way of finding the youths who aie best en¬ 
dowed by nature for the purpose , and that is to systematise and 
develop the natural conditions which accidentally concur m par- 
ticular cases, and enable youths to rise fiom the crowd. 

The firat of these is that a young mm get< a desire for know¬ 
ledge by seeing the value and beauty of some which he has 
I acquired When he has got this desire, he exerts himself to in¬ 
crease his store , and every difficulty surmounted increases his 
love of the “pursuit, and strengthens his determination to go 011. 
Ills exertions are seen by some more experienced man, who helps 
him to place himself under circumstances favourable to further 
progress. lie then has opportunities of seeing original inquiries 
conducted, perhaps even of aiding in them , and he longs to 
prove that he also can work out new truths, and make some 
permanent addition to human knowledge If his circumstances 
enable him to prosecute such work, and he succeeds in making 
some new observations worthy of puhhca'ion, he ts at once 
known by them to the community of scientific men, and em¬ 
ployed among them 

We want, then, a system which shall give to the young favour¬ 
able opportunities of ac pining a clear and, as far as it goes, a 
thorough knowledge of some li w truths of nature such as they 
can understand and enjoy—which shall afford opportunity of 
further and further instruction to those who have best profited 
by that which has been given to them, and aic anxious to ob'am 
m >re—which shall enable the best ftudents to sec what original 
investigation is, and, if possible, to assist in carrying out some 
research—and, finally, which shall supply to each student who 
has the power and the will to conduct reseaichc-, nil material 
conditions which arc requisite for the purpo e. 

But mves'igators, onc<- found, ought to be place 1 in the cit- 
cumstances most favourable to ihcir iflicient activity 

The first and most fundamental condition for this is, that then 
desire for the acquisition of knowledge be kept alive and lot- 
ti red They mu t not merely retain the hold which they hnie 
acquired on the general holy of their science, they ought to 
strengthen and even 1 that hold, by acquiring a more complete 
and accurate knowledge of its doctrine 1 and methods ; in a 
word, they ought to be more thoiougli students than during their 
state of preliminary training 

They must be ahle to live by their work, without divering 
any of their energies to o'her pursuits, .and they must feel 
security against want in the event of illness m old age. 

1 liey must be supphet with intelligent and (rimed assistants 
to aid in the conduct of their reseaiches, and whatever buildings, 
apparatus, and mvtemU may be required for conduct ng those 
researche- effectively 

The desired system must therefore provide arrangements 
favourable to the maintenance and development of the tine 
student-spirit in investigators while providing them with perma¬ 
nent means of subsistence, sufficient to enable them to feel 
secure and tranquil in working at science alone, jet not sufficient 
to neutralise their motives for exertion , and at the same time it 
must give them all external aids, in proportion to their wants 
and powers of making good use of them. 

Now l propose to describe the outlines of such a system, 
framed for the sole purpose of promoting research, and then to 
consider what other results would follow (loin its working. 

If it should appear possible to establish a system for the effi¬ 
cient advancement of science, which would be productive of 
direct good to the community m other important ways, I think 
you will agree with me that we ought to do all we can to pro¬ 
mote its adoption. 

Let the most intelligent and studious children from every pri¬ 
mary school be sent, free of expense, to the most accessible 
secondary school for one year, let the best of these be selected 
and allowed to continue for a second year, and so on, until the 
Hue of them bave leamt all that ts to be there learnt to advan¬ 
tage. Let the best pupils from the secondary schools be scot to 
a college of their own selection, and there subjected to a similar 
process of annual weeding, and, finally, let those who get satis¬ 
factorily to the end of a college curriculum be supplied with an 
allowance Sufficient for their maintenance for a > ear, on condi¬ 
tion of their devoting their undivided energies to research, under 
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the inspection of competent college authorities, while allowed 
such aids and facilities as the college can supply, with the addi¬ 
tion of money-grants for special purposes Let all who do well 
during this first year be allowed similar advantages for a second 
and even a third year. 

" Each young investigator thus trained must exert himself to 
obtain some appointment, which may enable him to do the most 
useful and creditable work of which he is capable, while com¬ 
bining the conditions most favourable to his own improvement. 

Let there be in every college as many Professorships and 
Assistantships in each branch of science as are needed for the 
efficient conduct of the work there going on, and let every 
Professor and Assistant have such salary and such funds for 
apparatus, &.C , as may enable him to devote all his powers to 
the duties of his post, under conditions favourable to the success 
of those duties , but let each professor receive also/i proportion 
of the fees paid by his pupils, so that it may be his direct interest 
to do his work with the utmost attainable efficiency, and attract 
more pupils. 

Let every college and school be governed by an independent 
body of men, striving to increase its usefulness and reputation, 
by sympathy with the labours of the woiking staff, by material 
aid to them when needed, and by getting the very best man they 
can, from their own or any other college, to supply each vacancy 
as it arises 

Tn addition to colleges, which are and always have been the 
chief institutions for the advancement of learning, establishments 
for the observation of special phenomena are frequently needed, 
and will doubtless be found desirable in aid of a general system 
for the advancement of science 

Now, if a system fulfilling the conditions which I have thus 
briefly sketched out were once properly established on a suffi. 
cient scale, it ought to develop and improve itself by the very 
process of its work.ng , and it behoves us, in ludgmg of the sys¬ 
tem, to consider how such development and improvement would 

The thing most needed at the present time for the advance¬ 
ment of science is a supply of teachers devoted to that object— 
men so earnestly striving for more knowledge and belter know¬ 
ledge as to be model students, stimulating and encouraging those 
around them by their example as much as by thetr teaching 
Young men do not ptepire themselves m any numbers for such 

I Because the chief influences which surround them at school 
and at college are nut calculated to awaken in them a desue to 
obtain excellence of such kind 

II Because they could not expect by means of such qualities 
to reach a position which would a fiord a competent subsistence 

Let these conditions be reversed, to the extent that existing 
teachers have powerful Inducements to make their students love 
the study of science for its own sake, with just cuntidence that 
they will be able to earn a livelihood if they succeed in qualify¬ 
ing themselves to advance science, and the whole thing is 
changed The first batch of young inve-tigators will be dispersed 
among schools and colleges according to their powers and ac¬ 
quirements, and will improve their influence upon ihc pupils, 
and enable them to send up a second batch belter trained than 
the first This improvement will go on increasing, if the natural 
farces which promote it are allowed free play and the youth of 
each successive generation will have belter and moie fre¬ 
quent opportunities of awakenmg to a love of learning better 
help and guidance in their eflbris to acquire and use the glorious 
inheritance of knowledge which had been left them, better and 
more numerous living examples of men devoting their whole lives 
to the extension of the domain of truth, and seeking their highest 
reward m the consciousness that their exertions have benefited 
their fellow-men, and are appreciated by them. 

A young man who is duly qualified for the Work of teaching 
the investigation of some particular branch of science, and who 
wishes to devote himself to it, will become a member of an asso¬ 
ciation of men selected for their known devotion to learning, and 
for their ability to teach the methods ‘of investigation in (heir 
respective subjects. Around this central group is ranged a fre¬ 
quently changing body of youths who trust to them for encourage- 
mtnt and guidance in their respective studies. 

Our yoiyig investigator finds it necessary to sludy again more 
carefully many parts of his subject, and to examine accurately 
the evidence of various conclusions which lie htd formerly 
adopted, in order that he may be able to lead the minds of his 
pupils by easy and natural yet secure steps to the discovery of 


the gene al truths which are within their reach. He goes over his 
branch of science again and again from the foundation upwards 
striving eich time to present Us essential particulars more clearly 
and more forcibly, arranging them in the order best calculated to 
stimulate an inquiring mind to reflect upon their meaning, and to 
direct its efforts effectively to the discovery of the general ideas 
which are to be derived from them He is encouraged m these 
efforts by the sympathy of his colleagues, and often aided by 
suggestions derived from their experience in teaching other 
branches of science, or by information respecting doctrines or 
methods which throw a light upon those of his own subject. 

No known conditions are so well calculated to give a young 
investigator the closest and stiongest grasp of his object of which 
he is capable as those in which he is placed while thus earnestly 
teaching it in a college , and inasmuch as a thorough mastery of 
known truths is needed by everyone who would work to advan¬ 
tage at the discovery of new truths of that kind, it will, in most 
cases, be an object of ambition to the ablest young investigators 
to get an opportunity of going through the work of teaching In 
a college, in order to improve themselves to the utmost for the 
work of original reseaich. There is, however, another advan¬ 
tage to Uicm in having such work to do ; for the best way to 
ascertain at any one time what additions may be made to a 
science, is to examine the facts which have been discovered last, 
and to consider how far they confirm and extend the established 
ideas of the science, how far they militate against those ideas. 
An investigating teacher is constantly weaving new facts into 
the body of his science, and forming anticipations of new 
tiuths by considering the relation of these new facts to the old 

When our investigator lus thus got a thorough mastery of his 
science and new ideas for its extension, he ought to have the 
opportunity of turning his improved powers to account by devot¬ 
ing moie of his tune to original research , m fact he ought to 
teach research by example more than hitherto, and less by ele* 
men ary exercises upon known facts If he has discharged the 
duties of Ins first po-t with manifest efficiency, he will be pro¬ 
moted, either in his own or some other allege, to a chair afford¬ 
ing more leisure and facility for original research by hu own 
hands and by those of his assistants anil pupils Some investi¬ 
gators may find it desirable to give up after a while all teaching 
of previously published tilths, and confine themselves to guiding 
the original researches of advanced pupils, while stimu.sting them 
by the example of their own discoveries But mos. ol them will 
probably prefer to do elementary teaching work from time to time, 
for the sake of the opportunity of going over the groundwork of 
their science, with a knowledge ot the new facts and enlarged 
ideas recently established 

Now it must be observed that such a sy .tern os the above, once 
developed to its proper proportions, so os to send annually to 
secondary schools many thousands of poor children who wou'd 
otherwise never enjoy such advantages, and so as to train to 
original investigation a corresponding proportion of them, would 
not only provide mure young investigators than would be needed 
for systematic teaching functions, but would also give a partial 
tiaining ol the same kind to many whose abilities proved to be 
insufficient, or whose tastes were not congenial to such pursuit. 
Some would be tempted by an advantageous opening in an in¬ 
dustrial pursuit or in the public service to break off their studies 
before completion, and others would find, after completing their 
training, a position of that kind more desirable or more attain¬ 
able than a purely scientific appointment. Not only would 
much good ol other kinds be accomplished by this circumstance, 
but we may say with confidence that the system could not 
work with full advantage for its own special purpose of promo 
ting the advancement of science if it did not diffuse a know¬ 
ledge of the truths and methods of science beyond the circle of 
teachers. 

There is an urgent need of accurate scientific knowledge for 
the direction of manufacturing processes, and there could not be 
a greater mistake than to suppose that such knowledge need not 
go beyond the elementary truths of science. In every branch of 
manufacture improvements are made from time to time, by the 
introduction of new or modified processes which had been dis¬ 
covered by means of investigations as arduous as those conducted 
for purely scientific purposes, and involving as great powers 
and accomplishments on the part of those who conducted 
them 

Any manufacturer of the present day who does not make effi¬ 
cient arrangements for gradually perfecting and Improving his 
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processes ought to make at once enough money to retire; for «o 
many are moving onwards la this and other countries, that he 
would soon be left behind. 

It would be well worth while to establish such a system of 
scientific education for the sake of training men to the habits of 
mind which are required for the improvement of the manufactur¬ 
ing arts, and I have no doubt that the expense of working the 
system would be repaid a hundred times over by the increase of 
wealth of the community ; but 1 only mention this as a secondary 
advantage of national education 

A system of the kind could not expand to due dimensions, nor 
could it, once fully established, maintain itself in full activity, 
without intelligent sympathy from the community , and accord¬ 
ingly its more active-minded members must be taught some goou 
examples of the processes and results of scientific inquiry, before 
they can be expected to take much interest in the results achieved 
by inquirers, and to do their share of the work requisite lor the 
success of the system. 1 need hardly remind you that there are 
plenty of other strong reasons why some such knowledge ol the 
truths of nature, and of the means by which they are found 
out, should be diffused as widely as possible throughout the com¬ 
munity. 

You perceive that In such educational system each teacher 
must trust to his own exertions for success and advancement , 
and he will do so if he is sure that his results will be known and 
compared impartially with those attained by others Each 
governing body must duly maintain the efficiency of their school 
or college, if its support depend in some degree on the evidences 
of that efficiency , and they will try to improve their school if 
they know that eTery improvement will be seen and duly ap¬ 
preciated. 

The keystone of the whole structure is the action of the State 
in distributing funds carefully among schools and colleges pro¬ 
portionally to the evidence of their doing good work, which 
could not be continued without such aid 

I am inclined to think that the State ought, as far as possible, 
to confine us educational grants to the purpose of maintaining 
and continuing good work which is actually being done, and 
rarely if ever to initiate educational experiment, first, because 
it is desirable to encourage.prlvate exertion, and donations for 
the establishment of schools and colleges upon new systems, or 
in new localities, by giving the public lull assurance that it any 
new institution establishes Us right to existence, by doing good 
work for a while, it will not be allowed to die off for want of 
support; and, secondly, because the judicial impartiality re¬ 
quired in the administration of public funds, on the basis of 
results of work, is hardly compatible with an advocacy ol aay 
particular means ol attaining such results 

On the other hand, experience has shown that special endow¬ 
ments, which tie up tunds in perpetuity for a definite purp >»e, 
commonly fail to attain their object under the altered circum¬ 
stances which s| ring up in later generations, and not unfrequently 
detract from the efficiency of the institutions to which they are 
attached, by being used for objects other than those which it is 
their proper function to promote. 

W nen there is felt to be a real want of any new institution for 
the promotion of learning, men are usually willing enough to 
devote time and money to the purpose of establishing it and 
giving ft a fair trial. It is desirable that they should leave the 
State to judge Of their expenmeat by its results, and to maintain 
it or not, according to the evidences of its usefulness. No 
institution ought, for Us own sake, to have such permanent 
endowments as might deprive its members of motives for 
exertion. 

The State could not, however, discharge these judicial 
functions without accurate and trustworthy evidence of the 
educational work done at the various schools and of us success 
For this purpose a record must be kept by or under the direction 
of every teacher of the weekly progress of each pupil, showing 
what he has done and how he has done it. Official inspectors 
would have to see to these records being kept upon a uniform 
scale, so that their results might be comparable. The habit of 
keeping such records conduces powerfully to the efficiency of 
teachers; and, for the sake of the due development of the 
teaching system, it ought to prevail generally. Having such 
full and accurate means of knowing what opportunities of im¬ 
provement pupils have emoyed, and what use they have made 
of those opportunities, Government ought to 4 stimulate their 
exertions and test their progress by periodical examinations It 
is of the utmost importance to allow any new and Improved 


system of instruction to develop itself freely, by the ej.„....~. 
those who are willing to undertake the labour and risk of trying 
it on a practical scale ; and the pupils who acquire upon such 
new system a command of any branch of science, ought to have 
a fair opportunity of showing what they have achieved and how 
they have achieved it An able and impartial examiner, knowing 
the new systems in use, will encourage each candidate to work 
out his results in the manner in which he has been taught to 
work out results of the kind 

Examinations thus impartially conducted with a view of 
testing the success of teachers in the work which they are endea. 
vounng to do, have a far higher value, and consequent authority, 
than those which are conducted in ignorance or disregard of the 
process of training to which the candidates have been subjected , 
and we may safely say that the examination system will not 
attain its full usefulness until it is thus worked in intimate 
connection with a system ol teaching. 

In order to give every one employed in the educational 
system the utmost interest in maintaining and increasing his 
efficiency, it is essential that a due measure of publicity be given 
to the chief results of their respective labours. Schools and 
colleges ought, to a considerable extent, to be supported by the 
fees paid by pupils for the instruction received , and every 
Professor being 111 part dependent upon the fees of his pupils will 
have a direct interest in atiracting more pupils to his classes or 
laboratories The fame of nnportaut original investigations of 
Im own or his pupils, published m the scientific journals, is one 
of the natural means by which a distinguished Professor attracts 
disciples, and the success of his pupils in after life is another 
His prospects of promotion will depend mainly on the opinion 
formed of his powers from such materials as these by ihe 
governing bodies of colleges and by the public , for if each 
college is dependent for success upon the efficiency of its 
teaching staff, its governing body must do their best to fill up 
every vacancy as it arises by ihe appointment of the ablest anil 
most successful Professor whom they can get, and any college 
wh.ch does not succeed in obtaining the service* of able men 
will soon lose reputation, and fall off in numbers. 

There are, however, furiher advantages to the working of the 
system to be derived from lull publicity of all its more important 
proceedings It will supply materials for the formation of a 
sound public opinion re-pecting the proceedings of the author¬ 
ities in their vanous sjiheres of action A claim for monev 
might be made upon Government by the rulers of some college 
u|>on^nadequate grounds , or a just and proper claim of the kind 
might be disregarded by Government Neither of these things 
will be likely to happen veiy often if the applications, together 
with the evidence bearing on them, are open to public scrutiny 
anil criticism ; and when they do occasionally happen, there 
will be a natural remedy for them 

If I have succeeded in making clear to you the leading 
principles of the plan to be adopted for the advancement of 
science, including, as it necessarily must do, national education 
generally, you will, I think, agree wuh me that, irom the very 
magnitude and variety of the interests involved in its action, such 
system must of necessity be under the SApreme control of Govern¬ 
ment. Science will never lake us proper place among the chief 
elements of national greatness and advancement until it is ac¬ 
knowledged ns such by that embodiment of the national will 
which we call the Government Nor can the various institutions 
for its advancement develop duly their usefulness until the chaos 
in which they are now plunged gives place to such order 
as it is the proper function ol Government to establish and 
maintain. 

But government bas already taken, and- is continuing to take 
action m various matters affecting elementary popular education 
and higher scientific education, and it would be difficult to arrest 
such action, even if it were thought desirable to do so The 
only pracucal question to be considered is how the action of 
Government can be systematised so as to give free play to the 
natural force* which have to do the work 

By establishing official examinations for appointments and for 
degrees Government exerts a powerful influence on the teaching 
in schools and colleges, without taking cognizance, except in 
some few cases, of the systems of teaching which prevail in 
them. Again, they give grants of public money from time to 
time in aid of colleges or universities, or for the establishment of 
a high school under their own auspices. Sometimes they endow 
a Professorship. In taking each measure of the kind they are 
doubtless influenced by evidence that it is in itself a good thing, 
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calculated to promote the advancement of learning. But a 
thins which is good in itself may produce evil effects in relation 
to others, or good effects incommensurate with its cost Thus 
examinations afford most valuable aid to educational work when 
carried on in conjunction with earnest teacheis , yet when esta¬ 
blished in the absence of a good system of education, they are 
liable to give rise to a one sided training contrived with a special 
view of getting young men through the examinations. If no 
properly educated young men were found for a particular depart¬ 
ment of the public service, and an examination of all candidates 
for such appointments were to be established for the purpose of 
improving the system of training, candidates would consider 
their power of answering such questions as appeared likely to be 
set as the condition of their obtaining the appointments, and 
they would look out for men able and willing to train them to 
that parlicular work in as direct and effective a manner as pos- 
sible The demand for such instruction would soon lie supplied 
Some teachers would undertake to give instruction for the mere 
purpose of enabling candidates to get through the examination , 
and by the continued habit of suihwork would gradually come 
to look upon the examiners as malignant beings who keep youths 
ont of office, and whose vigilance ought to be evaded by such 
m-ans as experience might show to be most effective lor the pur¬ 
pose. Once this kind of direct examination-teaching has taken 
root, and is known to produce the desired effect of getting young 
men through the examinations, its existence encourages the ten¬ 
dency on the part of the aandidates to look merely to the exami¬ 
nation as the end and aim of their study , ard a class of teachers 
is developed whose exertions are essentially antagonistic to those 
of the examiners 

There are, no doubt, teachers with a sufficiently clear appre- 
hension of their duty, and sufficient authority, to convince some 
of the candidates that the proper object of their study should be 
to increase their power of usefulness in the career for which they 
are preparing themselves, by thoroughly mastering up to a pre¬ 
scribed point certain branches of knou ledge , and that until they 
had honestly taken the means to do this and believe i they had 
done it effectua'ly, they ought not to go up for examination nor 
to wish to commence their career 

But it is desirable tint all teachers he placed in such circum- 
stances that it may become their interest as well as their duty to 
co-operate to the utmost of their powers in the clyect for which 
the examiners are working. For this purpose their records of 
the work done under their guidance by each pupil ought to be 
carefully inspected by the examiners before framing their ques- 
tians, and ought to be accepted as affording the chief evidence of 
the respective merits of the pupils 

This is not the place for considering how the general funds for 
nn effective system of national education can tie.t be raised, nor 
how existing educational endowments can best be used in aid of 
those funds It is well known that some collcg-s of Oxford and 
Cambridge are possessed of rich endowments, and thet many dis¬ 
tinguished members of those universmes me dcsiious that the 
annual proceeds of those endow ments should be di -ti ibuted upon 
some system better calculated to promote the advancement of 
learning than that which gent-rally prevails Indeed we may 
confidently hope that, true to their glortous traditions, those col¬ 
leges will be led, by the high minded and enlightened c mnsels 
of their members, to rely upon improving usefulness in the ad- 
vancement of learhmg as the only secure and worthy basis of 
their action in the use of their funds, so that they may take a 
leading part in such system of national education as may be 
moulded out of the present chaos 

Bat the foundations of a national system of education ought 
to lie laid independently of lh- present arrangements at Oxford 
and Cambridge, for we m«y be sure that the more progress the 
system makes the more easy wul become the necessary reforms 
m the older universities and colleges 

It is clearly undesirab'e that Government should longer dtlay 
obtaining such foil and accurate knowledge of ihe existing na¬ 
tional resources for educational purposes, and of the manner in 
which they *re respectively utilised, as may enable them to 
judge of the comparative prospects of usefulress presented by 
the various inodes of distributing educational grants They 
ought to know what has been done and wliat is doing in the 
various pubHC educational establishments before they can judge 
which of them would be likely to make the best use of a grant 
of public money. 

We have official authority for expecting such impartial admi¬ 
nistration of educational grants; and it cannot be doubted that, 


before long, due means will be taken to supply the -preliminary 
conditions 

You are no doubt aware that a Royal Commis-’ion was ap¬ 
pointed some time ago in consequence of representations made 
to Government by the British Association on this subject, and It 
is understood that their instructions are so framed as to direct 
their particular attention to the manner m which Government 
may distribute educational grants The Commission is moreover 
composed of most distinguished men. and we have every reason 
to anticipate from their labours a result worthy of the nation and 
of the momentous occasion. 

In speaking of public educational establishments, I refer to 
those which by their constitution are devoted to the advancement 
of learning without pecuniary profit to their resp -ctive governing 
bodies The annual expenditure requisite for keeping up a na¬ 
tional system of popular education will necessarily be considerable 
from the first, and will become greater from year to year ; but 
once Englishmen are folly alive to the parhmount Importance 
of the subject, and see that its attainment is within their reach, 
we may be sure that its expense will be no impediment Eng¬ 
land woul not deserve to reap the glorious fruits of the harvest of 
knowledge if she grudged the necessary outlay I01 seed and til¬ 
lage, were it even ten times greatei than it will be It is no use 
attempting to establish a n ttioual system on any other than a 
truly national basis Private and coi porate funds inevitably get 
diverted from popular use, after a few gene-ations, to the use of 
the influential and rich A national system mu,t steadily keep 
in view the improvement of the poor, and distribute public funds 
each year in the manner best calculated to give to the youths of 
the poorest classes full opportunities of improvement'propm- 
tional to their capacities, so that they may qualify themselves for 
the utmost usefulness to their countiy of which they are capable 
The best possible security for the proper administration of the 
system will lie found in the full and speedy publicity of all the 
particulars of it* working 

It has been frequently remarked that a great proportion of 
English investigators arc men of independent means, who not 
only seek no advancement is a reward of their labours, but 
often sacrifice those opportunities of improving their worldly 
position which their abilities and influence open up to them, for 
the sake of quietly advancing human knowledge Rich and 
poweifol men have very great temptations to turn away from 
science, so that those who devote their time and money to its 
service prove to us how true and pure a love of science ex'sts in 
this country, and how Englshmen will cultivate it when it is In 
their powei to do so 

Now and then a youth from the poorer classes is enabled by 
fortunate accidents and by the aid of a friendly hand to climb to 
a position of scientific activity, and to give us, as Faraday did, a 
sample of the intellectual powers which lie fallow in the great 
mass of the people 

Now, the practical conclusion to which 1 want to lead you is 
that it rests with you, who represent the national desire for the 
advancement of science, to take the onto measures which can 
now be taken towards the establishment of a system of edu¬ 
cation worthy of this country, and adapted to the requirements 
of science. In the present stage of the business the first thing to 
be done is to arouse public attention by all practicable means to 
the importance of the want, and to get people gradually to agree 
to some definite and practicable plan of action You will, I 
think, find that the best way to promote such agreement is to 
make people consider the nituraf forces which have to be svs- 
tematised by legislation, with a view of enabling them to work 
freely for the desired purpose When the conditions essential to 
any national system come to be duly appreciated by those in- 
terested in the cause of education, means will soon be found to 
carry out the necessary legislative enactments. 

The highest offices m the State are on our present system filled 
by men who, whatever their political opinions and party ties, 
almost infallibly agree in their disinterested desi-e to signalise 
their respective terms of office by doing any good in their power. 
Convince them that a measure desired by the leaders of public 
opinion is in itself good and useful, and you are sure to carry it. 

And, on the other hand, England is not wanting m men both 
able and willing to come forward as the champions of any great 
cause, and to devote their best powers to its service. 

I may well say this at Bradford after the results achieved by 
your Member in the Elementary Education Act. 

Objections will of course be raised to any system on the score 
of difficulty and expense, more especially to a complete and 
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good system. Difficult of realisation it certainly must be, for it 
will need the devoted and indefatigable exertions of many an 
able and high-minded man for many a long year. Only show 
how such exertions can be made to produce great and abiding 
results, and they will not be wanting And as for expense, you 
will surely agree with me that the more money 11 distributed in 
such frugal and effective maimer, the better for the real greatness 
of our country. 

What nobler privilege is attached to the possession of money 
than that of doing good to our fellow men ? and who would 
grudge giving freely from his surplus, or even depriving himself 
of Some comforts, for the sake of preparing the rising generation 
for a life of the utmost usefulness and consequent happiness ? 

1 confidently trust that the time will come when the chief item 
in the annual budget of the Chancellor of the Exchequer will be 
the vote for National Education, and when in some latei age j 
our nation shall have passed away, when a more true civilisation 
has grown up and has formed new centies for its throbbing life, j 
when there are but broken niches to tell of our budges and 
crumbling rums to mark the s.tcs of our gicat cathedrals— then I 
will the greatest and noblest of England’s works st.nd more 
perfect and more beat tiful than ever , then will some man sur¬ 
vey the results of Old England’s labours 111 the discovery of 
imperishable truths and laws of nature, and see tlut her energy 
anil wealth weie accompanied by some nobler attributes—that 
while Engl.shmen were strong and ambitious enough to grasp 
power, they were true enough to use it for its only worthy pur 
pose—that of doing good to others. 

1 must not, however, trespass longer upon your time and your 
kind attention My subject would carry me on, jet 1 must stop 
without having done half justice to it 

If I have succeeded in convmcing you that a National system 
of Education is now necessary and possible, and m persuading 
you (0 do what you respectively can to (repare the way for it, I 
shall feel that the first sup is made lowaids that great lcsult 


Sectional PnocLi.niM.s 
SECilON B — CllbMicAl SriENcr 
Add less ot mi Pklsidlm, W J Klsseii, FRs 
Of late years it his been the custom of my picdcccs. 
sors in this chair to open the business of the section with 
an address, and the subject of this address has almost mviri- 
abiy been a review of the progress of chemistry during the 
past year. 1 purpose, with your leave, to-day to dev.Ue 
somewhat from this precedent, and to limit my remarks, is 
far as the progress of chemistry is concerned, to the h.slmyof 
one chemical substance 1 he interest and the use of an annual 
survey, at these meetings, of the progress of ehemistry, has to 
a certain extent passed away, for the admirable extracts of all 
important chemical papers, now published by the Churned 
society, has 111 a great measure taken its place, and offers to the 
chemical student a much more thorough means of learning wh it 
progress his science is making than could possibly be done by 
the study of a presidential address Doubtless the se abstnels 
of chemical papers are known to others than professioiul 
chemists, but I cannot pas 1 * them over without leiorclmg the 
great use they have proved to be, how much they have done 
already in extending m this country an exact knowledge of the 
progress of science on the continent, and in helping and in 
stimulating those who are engaged in scientific pursuits in this 
country / believe few grants made by this Association hasc 
done more rea good than those which have enabled the Chemical 
society to publish these abstracts 
I dwell for a moment on the doings of the Chemical -society, 
for 1 believe in the progress of this Society we have a mosL 1111- 1 
portant indication of the progress of chemiLal science 1.1 this 
country lhe number of original papcis communicated to the 
Society during the past year lias far exceeded that of previous 
dur ‘ n £ la *-« fear fifty eight papers were read to the 
Society, whereas the average number lot the last thice yeais 
isi only twenty-nine, Further, I may say, there is every appear- 
ance of thw increased activity nut only continuing, but even 
increasing. Another matter connected with the Society deserves 
a passing word, 1 mean its removal from Us old rooms at Hur- 
‘ “jP®" .°" Se ' Whlch affordeJ 11 W1 7 insufficient accommoda- 
“tV 0 ll * new , 0 ?* 8 m th* same building This transference 
which is now taking place, will give to the Society a gieat 


increase of accommodation, and thus admit of larger audiences 
attending the lecture', of the proper development of the library, 
and of the full illustration by experiment of the communications 
made to it These improvements must act most beneficially on 
the Society, and stimulate its futuie development, even now It 
numbers some 700 member'-, and certainly is not one of the least 
active or least useful of the many scientific societies in London 
Since our last meeting, at Brighton, w e have lost the most re¬ 
nowned of modem chemists—Liebig, His influence on chemistry 
lluough a long and most active life has yet to be written Pub¬ 
lishing his first paper fifty years ago, it is difficult for chemists of 
the present day to realise the changes m chemical thought, in 
chemical knowledge, and in chemical experiments which he 
lived through, and was more than any other chemist active in 
pi unvoting His activity was unvveaued he comim n catcd no 
less than 317 jiapers to different scientific journals, aul almost 
every branch of chcmisliy received some impetus from his hand 
I lebig took an active interest m this Associat on, and I believe 
the last paper lie wiolc was 011c 111 answer to a communication 
made at the last meeting of tins As ociauon On two occasions 
he attended the meetings of the British A-sot ration, and has 
communicated many papc*rs to th s section The meeting at 
1 is crpool in 1837 « as the fust at wh 11 h he was present, he thete 
communicated to this section a jiaj cr on the piodncis of the de- 
comjvosition of uric acid, and further gave an account of Ins 
most important discovery, made in conjunction with Wohler, of 
the artificial formation of uica At this meeting Liebig was 
requested to prepare a rejxut on the slate of our knowledge 
of isomeric bodies '1 his request, although often repealed, was 
never complied with. He was also lcqic-.ed to report on the 
stale of organic chemxsliy vnd organic analysis thus our section 
was evidently desuous of giving him full occupation At the 
meeting in 1840 at Glasgow, a papci on “ Poisons, (..unlagions, 
nid Miasms,” by I lebig was lead , it was in fact ail abstiact 
of die last chapter in Ills book on “ C hemisliy in Us applications 
to Agricultuic ami Physiology,” and the vvoik itself appevred 
ihout the same time, dedicited to this Association Iwbg 
says At one of the meetings of the Chemical Section 
of the British Association for the advnnccmt lit of Science, 
the Ik nouiabit task of ptcp.<ring a lcjioit upon the slate of 
Oigamc Chemistry wax in pi sed upon me In this present 
w.rk I prisent the Assoc ation with a part of this report ” At 
the next nuc'tng, whch was held ut I’lvmouth, in 1841, (lure 
w is an interesting letter Horn J Icing to Dr Playlair re id to oui 
Sutton, in it, luiong other matius, Liebig describes an “ex¬ 
cellent method” devised by Dis Wilt and Vanentrapp for 
dctciniiiung the amount of nitrogen in organic bodies , lie also 
s.ijs wc have repeated all the cxpiessions nt Dr ltrown on the 
pinductum of silicon fiom paiacjancigen, but we have not been 
lblc to conhim one of his results , what our experiences prove is 
tint paiacyanogtn is decomposed hv a stiong heat into nitrogen 
gv , and a residue of caiboil which is exceedingly difficult of 
combustion 

To the next meeting—it was at Manchester, and Dalton was 
the jiresident of this section- Di Playlair communicated an 
abstract of Piofi-svir 1 lehig’s lepoit “On Organic Chemistry 
applied to Physiology and Pathology ” This abstract is printed 
in our proceeding , and the complete woik is looked upon as the 
si cond part of the repo t on Organic Chemistry Tins Association 
m iv therefore fairly consider that it exercised some influence oil 
Liebig in the production of the most important walks that he 
mote Plajfair’s abslia< t must have been listened to with the 
gnatest interest, and I doubt not the statements made sharply 
criticised, specially by the physiologists then at Manchester. 
Playlair concludes his abstract with these words, thus summing 
up the special objects of these repoits — “ In the opinion of all, 
lining may lie consideied a benefactor (0 Ins speucs, for the 
interesting discoveries 111 agrieulluic, published by Inin in the 
hist pait of Ins report And having in that pointd out means 
by which the food of the human race may be increased, in the 
work now before us he follows up the chain in its continuation, 
and shows how that food may he lies! adapted to the nutrition 
of man Surely thete are no two subjects more lifted than these 
for the contemplation of the philosopher, anil by the consummate 
sagacity with which Liebig has apidied to their elucidation the 
powers of his mind, we are compelled to admit that there is no 
living philosopher to whom the l. hemical Section could have 
more appropriately entrusted their investigation ” 

At the meeting at Glasgow, in 1855, Liebig was also present, 
but then only communicated to tins section a short paper on ful- 
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minuric acid, and some remarks 011 the use of tunc water in the 
manufacture of bread. Such I believe is the history of the 
direct relationship which has existed between Liebig and this 
Association. Indirectly we can hardly recognise how much we 
owe to him. Interested as he was m the work of this Associa¬ 
tion I could not but to-day record the instances of direct aid and 
support which this section has received from him 

I pass on now to the special subject to which I wish to ask 
your attention. 

It is the history of the vegetable colouring matter found in 
madder It has been in use from time immemorial, and is still 
one of the commonest and most important of dyes. It is ob¬ 
tained from a plant largely cultivated 111 many parts of the world 
for the sake of the colour it yields, and the special interest which 
now attaches to it is, that the chemist has lately shown how this 
natural colouring matter can be made in the laboratory as well as 
in the fields ; how by using a bye-product, winch formerly was 
without value, thousands of acres can be liberated for the culti¬ 
vation of other crops and the colouring matter which they for¬ 
merly pioduced lie cheaper and better prepared m the laboratory 
or in the manufactory That a certain colouring matter could be 
obtained from the roots of the Kubrn tnutorum, and other species 
of the same plant, has been so long known, that appmently no 
record of its discovery remains 

Pliny and Dioscoridea evidently allude to it The former, re¬ 
ferring to its value as a dyeing material, says, “ It is a plant little 
known except to the sordid and avaricious, and this because of 
the large profits obtained from it, owing to ns employment in 
dyeing wool and leather” He futther says, “The madder of 
Italy is the most esteemed, and especially that grown in the 
neighbourhood of Koine, where and in other places it is pro¬ 
duced in great abundance ” He further describes it as being 
grown among the olive-trees, or in fields devoted especially to its 
growth The madder of Ravenna, according to Diostorides, 
was the most esteemed Its cultivation in Italy has been con¬ 
tinued till the present time, and 111 1863 the Neapolitan provinces 
alone exported it to the value ot more than a quarter <>t a million 
sterling. At the present day we are all very familiar with this 
colouring matter as the commonest that is applied to calicoes It 
is capable of yielding many colours, such as red, pink, purple, 
chocolate, and black The plant in which is the source of this 
colouring matter is nearly allied botanically and in appearance to 
the ordinary Galiums, or bed-straws It is a native probably of 
Southern Europe as well as Asia It is a peienmal with herba¬ 
ceous stem, which dies down every year , its square jointed 
stalk creeps along the ground to a considerable distance, and the 
stem and leaves aie rough with sharp prickles I he root, which 
is cylindrical, fleshy, and of a pale yellow colour, extends down¬ 
wards to a considerable depth 11 is from this root, which, when 
dried, is known as madder, that the colouring matter is obtained 
The plant is propagated from suckers or shoots These require 
some two or three years to come to full maturity and yield the 
finest colours, although in prance the crop is often gathered 
after only eighteen months’ growth from its taking so long to 
develop, it is evidently a crop not adapted to any ordinary 
series of rotation of crops '1 he plant thnves best in a warm 
climate, but lias been grown in this country and in the north of 
Europe 

In India it has been grown from the earliest times, and, as 
before stated, has been abundantly cultivated in Italy, certainly 
since the time of Pliny, he also mentions its cultivation in 
Galilee. In this country its culture has often been attempted, 
and has been carried on for a short time, but never with per¬ 
manent success The madder now used m England is imported 
from France, Italy, Holland, South Germany, Turkey, and 
India. In 1857 the total amount imported into this country was 
434,056 cwts., having an estimated value of 1,284,989/, and the 
average annual amount imported during the last seventeen years 
is 310,042 cwts. ; while the amount imported last year, 1872, 
was 283,274 cwts , valued at 922,244/ In 1861, it was esti¬ 
mated that in the South Lancashire district alone, 150 tons of 
madder were used weekly, exclusive of that required for prepar¬ 
ing jnrancme. I quote these figures as showing the magnitude 
of the industry that we are dealing with. Another point of 
much interest is the amount of land required for the cultivation 
of this plant. In England it was found that an acreyielded only 
from 10 to 20 cwt of the dried roots, but in South Germany and 
in France the same amount of land yields about twice that quan¬ 
tity. The madder cultivator digs up the roots in autumn, dries 
them, in some cases peels them, by beating them with a flail, and 


I espoils them in the form of powder, whole root, or, after treat- 
: ment with sulphuric acid, when it is known as garancine. 

The quality of the root vanes much, that from the Levant, 
known as Turkey root, is most valued. According, how¬ 
ever, to the colour to be produced, is the madder from one 
source or another preferred. 

To obtain the colouring matter, which is but very slightly 
soluble in water, from these roots, they are mixed, after being 
ground, with water in the dye-vessel, and sometimes a little 
chalk is added The fabric to be dyed is introduced, and the 
whole slowly heated , the colouring matter gradually passes from 
the root to the water, and from the water to the mordanted 
fabric, giving to it a colour dependent of course on the nature of 
the mordant 

To trace the chemical history of this colouring matter, we 
have to go back to the year 1790, when a chemist of the name 
of Watt piecipitated the colouung matter of madder by alum 
I from neuti.il, alkaline, and acid solutions he obtained two diffei- 
ent colouring matteis, but could not isolate them, and many dif¬ 
ferent shades of colouis Charles Halholdi asserted that madder 
contained much inagncsic sulphate, and Hautmann observed the 
good effect produced on madder by the addition of calcic car¬ 
bonate In 1823, F Kuhlmunn made evidently a caieftil analysis 
of the maddei-root, and describes a red and a fawn colouring 
matter, but the fits! really important advance made m our 
knowledge of the chemical constitution of this colouring matter 
was by Colin and Kobiquet m 1827 They obtained what they 
believed to be, and what has since really proved to lie, the true 
colouring jinncijilc ot nuddei, anil obtained it m a state of 
tolerable puriiy Thar process for preparing it was very simple 
They took Alsace madder in powder, digested it with water, 
obtaining thus a gelatinous mass, which they treated with boiling 
alcohol, then evaporated off four fifths of the alcohol, and 
treated the lesidue with a little sulplumc acid, to diminish its 
solubility Then, after washing it with several htics of water, they 
got a yellowish substance itmaimng T astly, they found lliat 011 
moderately heating this product in a glass tube, they obtained a 
yellowish vapour ioimen ot brilliant particles, which condensed, 
giving a distinct zone of hrilhmt needles, reflecting a colour 
similar to tlut from the native lead chromate They named this 
substance alizarine, from the 1 evant name for madder, Alizan, 
the name by which it is still known there 

A few years later we find other chemists attacking this same 
subject , m 1831 Gaultierde < laubry and J l’ersozpublished the 
account of a long research on the subject, they described two 
colouring matters, a red and a rose one—the red one was ali¬ 
zarine and the rose one was another body nearly allied to it, and 
now well known as purpurme Range also made an claboiate 
examination of the madder root, lie found no less than five 
diffcient colouung matters in it-madder-red, madder-purple, 
madder-orange, madder yellow, and tnaddei-brown The first 
three he considers to be suited for dyeing purposes, but not the 
last two. 

Rungc’s madder-red is essentially impure alizarin, and his 
madder-purple impure purpurme He does not give any 
analysis of these substances lhning the next ten years this 
subject seems to have attracted but little attention from chemists, 
but in 1846 bhicl prepared the madder-red and madder-purple of 
Runge, by processes very similar to those employed by Runge, 
and analysed these substances For madder-red he gives the 
formula CggHjjOj,, which differs only by HgO from the formula 
now adopted for the madder-purple he gives the formula 
CjgHgpOj,, and for the same substance, after being sublimed, 
C^H,0 4 . The chemist who has worked most on this subject, 
and to whom we are principally indebted for what we know with 
regard to the different constituents contained in the madder root, 
is l)r Schunk of Manchester In Liebig's Annalen for 1848 he 
gives a long and interesting account of his examination of madder; 
he isolated and identified several new substances which are most 
important constituents ot the root, and has since this time added 
much to our knowledge of the chemical constitution □! madder. 
In the paper above alluded to he confirm* the presence of the 
alizarine, and gives to it the formula C 14 tI, 0 O 4 The principal 
properties of tins body may best be sketched here Its vola¬ 
tility and brilliant crystalline appearance have already been men¬ 
tioned ; it is but slightly soluble m cold water, but much more 
so in alcohol, in ether, and in boiling-water. The colour of Its 
solution is yellow, and when it separates out from a liquid it has 
a yellow flocculent appearance, differing thus greatly from the 
red brilliant crystalline substance before described. In order to 
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obtain thin latter body heat had always been used, so until the 
elaborate experiments of Scbunk it was a question whether the 
heat did not produce a radical change in the substance, whethu, 
in a word, these two bodies were really identical. Scliunk s 
experiments proved that they were, and consequently tli.it this 
beautiful colouring matter alizarine existed as such in madder If, 
however, we go one step further back and examine the fresh root 
of Rubta twetorum , that is, as soon as it is drawn from the 
ground, for some time we shall find no trace of alizarine there 
On slicing the root it is seen to be of a light carroty colour, and 
an almost colourless liquid can be squeezed out of it, but this is 
entirely free from the colouring matteis of madder I it the j 
roots, however, be kept if only for a short time, ami then tlr ■' 
will give abundant evBcncc of the presence of alizarine , 
simply heated alizarin may be volatilised from them It appi; 
then that the whole of the tinctorial power of this root is devclopu 


after the death of the plant Schunk explains tills ctllious phe¬ 
nomenon as follows •—'fh.it in the cells of the living plant tfiuc 
is a substance which he has isolated, and has named nibian, 
it is easily soluble in watei and in alcohol, the solution is of 1 
yellow colour, and has an intensely bitter taste , when dry it is a 
hard, brown, gum-like body It has none of the propeitics of a 
dye stuir, hut if wc take a solution of it, .add some sulphuric 01 
hydrochloric acid to it, and boil, a yellow llocculenl substanu 
will slowly sepaiate out, and on filtering it off and washing it, 
it will be found to have the tinctoual properties of madder and 
to contain alizarine I11 the liquid filtered from it there is, with 
tl* acid added, an uncrystallisable sugar, so that in this way the 
original product 111 the root, the rubian, has apparently been split 
up into alizarine and into sugar. To apply this reaction to what 
goes on in the root after its removal from tile ground, we have to 
find if any othci substances can take the place of the boiling 
dilute acid, and Scliunk has shown there exists in the loot itsci 1 
a substance which is eminently fitted to produce this splitting 
tip of theiuhian lie obtained this decomposing agent hum 
madden simply by digesting it m cold watei, and then ulding alco¬ 
hol to the liquid , this tluew down a 1 eddish flocculcnt siibstwu, 
and if only a small portion of tins lie added to an aqueous solu 
tion of ruhian and allowed to stand for a few liouis 111 a w 11m 
place, it was found that the ruhian was gone, and in pint of U 
theic was a thick tenaceous jelly, this, treated with mid w.itu, 
gave to it no colour, 110 bittei taste, but muth sugai 1* 10111 
the jelly, remaining insoluble, alizarine could be evti acted In 
fact, of all known substances this very one found m the madder 
itself is best suited for effecting this decomposition of the ruin in 

It appears, then, that these two bodies must exist in tliL loot 
The history then seems complete 1 he two substances aie kepi 
apart during the life of the plant in some way of which we know 
nothing, hut as soon as it dies they btgin slowly to act on uni 
another, developing thus the colouring matters in madden It 
has long been known to dyers that the amount of colouung 
matter 111 madder will increase on keeping it, even for yuiis 11 
will go 011 improving 111 quality, and an expenmetit of Schunk’s 
shows that the ordinary madder as used by the dyer has not all 
the rubian converted into colouring niattei, for 011 taking .1 
sample of it and extracting it with cold water he got an acid 
solution devoid of dyeing properties, but on allowing this solu¬ 
tion to stand some tunc it gelatinised and then possessed dye¬ 
ing properties. 

Coincident with the appearance* of Schunk’s fiist paper w is 
one by Debus on the same subject He looked upon ali/aimc* as 
a true acid, and gave it the name of Lizarit acul, but as far 
as the composition of it was concerned the percentage which 
he obtained agreed closely with those given by Schunk One 
other investigation concludes all that is important in the lus 
tory of alzarme as obtained from madder This last research 
is of great interest; it was by Julius 'Wolff and Adolph 
Strccker, and published in 1850. They confirm the results of 
others so far that there are 111 the madder root two distinct 
colouring substances—this important one alizarin, and the other 
one purpunne, They prepare these colouring matteis much m 
the same way that Schunk did, and very carefully purify and 
analyse them , the formula- which they give for them differ, how¬ 
ever, from Schunk’s • for alizarine they give the formula C So HijO # 
and for purpunne C,,H la O, Further, they suggest that by the 
process of fermentation the former is converted uito the latter, 
and they show that by oxidation they both yielded phthalic 
acid. Since the publication of this research, until the last 
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expressing the true composition of that body It was not only 
the careful and elaborate work which they devoted to the 
subject, but also the ingenious and apparently well founded 
theoiy on the subject whichcained conviction with it Luircnt 
had shown, not manyyeais before, that when naphtlmlin, that 
lienitiful white crystalline substance obtained from coal Ur, 
was acted on by chlorine, ancl then treated with mine vcul, 
a body known as chlornaplilhalic acid and having the composi¬ 
tion C 20 H 10 Cl a O 6 was obtained, and on comparing this formula 
with the one they had obtained for alizarine, VVolH and Slrcekei 
it once concluded that it ic.ally was alizarine, only containing 
two atoms of chlorine in place of two of hydrogen , make this 
ri placement, an operation generally easily performed, and 
from naphthalm, they had prepared ahzaime Further, this 
relationship between chloriiaphthihc acid, and alizarine is borne 
out in many ways , it, like iliz.irme*, has the power of combining 
with different basic siibsnnces, has a yellow eoloui, is insoluble 
111 witer, melts af about the same tcmpeiature, is volitdc, and 
w lien acted on by alk ills gives sttonglv coloured solutions l.aking 
then all these facts into consider 1U011, can we wondei that these 
1 lumists feel convinced (hat they have established the composi¬ 
tion of alizarine, and hav< shown the souice from which it is to 
he obtained artificially? Appnently but one very simple step 
n mains to erowui then woik with sun ess, that of leplntmg the 

I hlorinc by hydiogen Mi 1st ns had only shortly hi fore shown how 
this substitution could easily ho made 111 the case of choraectie 
icid by acting on it with potissmm amalgam, and Kolbe had 
used the battety lor the same purpose both these processes, and 
doubtless all others that the authois can think ot, are t ried upon 
die ehloronaphthalie aud, but chloionaphthalu acid it remains, 
and they are obligid to confess they are unable to make this 
substitution Still they are strong 111 the belief that it is to be 
done and will be done, and com hide the account of then 

II si aiches by pointing out the great technical advantage it will 
he to gel alizarine fiom a worthless substance such as naphtliahn. 
One cannot help even now sympathising with these chemists ill 
tin ir not being iblc to confiim what they had really the strongest 
1 valence for bclitving must prove to he* a great discovery Me 
now know, however, tint hul they succeeded in efieeling this 
substitution, or had they in any oilier way obtained this chloro- 
itiphlhahc acul without the chlorine, if I may so speak of it, 
which since their time has been dolie by Martins and (rness, 
ah/irine would not have been obtained, but a body having a 

likable pu illdism 11 piopertie, to it would have been Inis 


turn yields the sum. products, His, 111 fact, an analogous body, but 
lu longing to another group We also know that the formula 
piopostil by Wolff anil btrecku, and so long in use, is not the 
collect ont Kul little moio lcmunstobc added with regard 
to the history of ah/aune as gathered Irom the study of 
the natural substance Selmt/unheigu and l’aiaf suggested 
doubling Wolff and Strutker’s foiinula fin ihzaiine, and Holley 
suggested the formula C\ 0 11|,(>„, which owing to the uneven 
number of liytliogen atoms was soon rejected It we compare 
our present knowledge of alizamie with whit it was when these 
is carehcs on the nitiual product were completed, it is as light- 
m s compared to darkness, and we may well ask whence has 
tome this influx of know ledge ? the answer I hope to show you 
is undoubtedly that it has come from the careful ami aceuiate 
study of abstract chemistry I know of no history 111 the whole 
of chemistry which more strikingly illustrates how the piosecu- 
tion of ahstinct science lays the foundation for great practical 
improvements. My object now, is then to show you, as 
shortly ns I eon, how by mdncct means the composition of 
ahzaime wns discovered, how* it has been Unit up artificially, ami 
how it is superseding for manufacturing purposes the long-used 
uatuial product. 

’lo trace this history from its source we must go hack to 
1785, when an apothecary ot the name of Ilofmann obtained 
the calcium salt of an acul called quime acid fiom cinchona 
lurk, Thu acid is now known to be of cumin n occurrence 
111 plants, it exists m the bilberry and in coffee, in holly, 
ivy, oak, elm, and ash leaves, and piobibly many others. 
Liebig also prepared the calcium salt, and was the first to 
a complete analysis of it, the formula he gave for it 
r. r\ 11....i cxnerinienU arnvi 


^isHsA*. Kauss 011 repeating Liebig’s experiments arrived at 
a somewhat different conclusion, and g «\ e;the lormula C 16 H S0 O, a . 
In 1833 at Liebig’s suggest™, to determine whichformula was 
correct, Alexander Woshrensky, from bt. Petersburg, then a 
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student at Giessen, undertook the further investigation of this 
subject, and established the fotmula C,,II w O„ the one in fact 
now m use In the course of this investigation, winch he earned 
further than merely settling the percentage composition of this 
acid,he describes uhat to us now is of most interest, a new 
substance having pecuhui and very marked piopcrtics He 
says that when a salt ol qumic acul is burnt at a gentle heat he 
gets aqueous vapour, the vapoui of fro inn. acid, and a deposit of 
golden needles winch are easily sublimed Aftcrwaids lie 
describes how tins sanu golden substance may be obtained from 
any salt of qumic nud by heating it unh mangaivc dioxide and 
dilute sulplniiic acid, 11 ilien distils ovu, condensing 111 
golden yellow net dies on the side, ol the itciivu, and may he 
tendered puie by lesubhnntion lhc composition of this body 
he finds to be L,11,0, and names it qmnoil, a name stiongly 
objected to by lUnzclms, as cons Lying a u long unpiession of 
the nature of the bo ly , he pi opuses m place of it the name 
quinonc, by which it is still known bar as this body would 
seem to be removed fiom alzume, yet is the study of Us 
pioperties which led to the aitihual production of ah/anne 


Some yeais afterwards Wohler 
decomposition of qumic acid , he 
and follow, exactly the proetss tic- 
states that with regard to the piopc 
he has nothing paiticular to adt 
different formula lor it, ami discovi 


also explained them by tile 
picpaics again this qumone 
stubed by Woskiensky lie 
.1 ties of tins run ukabic body 
d llovvcvei, he proposes a 
l>is and desuibcs oliiei bodies 


allied to it Among these is Ilvdiotpimonc L, 11,0, Laurent 
afterwards shows that the fminula pioposcd by Wohler is incon¬ 
sistent with his and Gcrhaid’s views, and by experiment confirms 
the former formula for this Iwily Although in my other chemists 
devoted much attention to this substance, still its real constitution 
and relation to other compounds 1 cm ruled unknown 

Thus Wohler, Laurent, Hofmann, htadlei, and llcssc, all 
had woiked at it, and much expenmuital knowledge with legard 
to it had been acquired One impoitant point in its history was 
first the discovery of chloraml by Lidmaiiii in 1841, and then 
Hofmann, showing that by healing qumone with polassic chloiate 
and hydrochloric nud chloraml could be obtained fi out it, that, 
in fact, chloraml was qumone 111 which ail the hydrogen had 
been replaced by chlonne. Pei haps the most general impression 
among chemists was tint m constitution it w is a kind of alde¬ 
hyde, certainly its definite place among chemical compounds 
was unknown 


Kekule suggests a rational formula for it, hut it is to Carl 
Graebe that we owe our knowledge of its tiue constitution In 
18(38 he published a remarkable and vety able paper on the 
qumone gioup of compounds, and then first brought foiward the 
view that qumone was a substitution dcnvative of the hydro¬ 
carbon benzol (C 1 0 ) On comparing the compounds of these 
two bodies it is seen that the qumone contains two atoms of 
oxygen more and two atoms of hydrogen less than benzol, and 
(■raebe, from the study of the decomposition of the qumone, and 
from the compounds it forms, suggested that the two atoms of 
oxygen form in themselves a group which is divalent, and thus 
replace the two atoms of hydrogen This supposition he very 
forcibly advocates and shows its simple and satisfactory appli¬ 
cation to all the then known reactions of this body This 
suggestion really proved to be the key, not only to the expla¬ 
nation of the natural constitution of qumone and its deriva¬ 
tives,' but to much important discovery besides At this time 
q iinone seemed to stand alone, no other similarly constituted body 
was known to exist, but what stnkmgly confirms the correctness 
of Graebe’s views, ami indicates their great value, is that 
immediately lie is able to apply his lately gained knowledge, 
and to show how other really analogous bodies, other quinones 
m fact, already exist He studied with great care this qumone 
senes of compounds and the relation they bore to one another, 
the relation the hydrocarbon, benzole, bore to its oxidised 
derivative, quinone, and its relation to the chlorine substitution 
products derivable from it At once this seems to have led 
Graebe to the conclusion, that another such series already 
existed ready formed, and that its members were well known 
to chemists, that in fact naphthalm (C 10 Hj,) vvas the parent 
hydrocarbon and that the chloroxynaphthalm chloride (C„H 4 
Cl,0,) and the perchloroxynaphthalm chloride (C 10 Cl,O,) were 
really chlorine substitution compounds of the quinone of this 
, senes, corresponding to ihe bichloroquinone and to chloraml. 
That the chioroxynaphthalic acid Ci 0 ILCl(HO)O,and the per- 
chloroxynaphthahc acid C 1() Cl5 (H O) 0„ all compounds pre¬ 
viously discovered by Laurent, were tealiy bodies belonging to that 


series, and further the supposed isomeric of alizarin discovered by 
Marlius and Griess was really related to this last compound, 
having the composition C 10 1I, (H O) O, Further he was 
able to confirm this by obtaining the qjinone itself of this 
senes, the body having the formula C I0 H ( (O a ) containing also 
two atoms less of hydrogen, and two atoms more of oxygen 
than the hydrocarbon naphthalm, and to the body he gave the 
chaiactcnstic name of naphthoquinone The chlorine com¬ 
pounds just named aie thus chloro-naphlhoquinone, or thloroxy- 
lnplnlioquinone, and coiicspoiid to the foimei chloroqumones, 
Ma. tius and Guess compound will be an oxynaphthoquinone, 
111 my other compositions of this series aie also known Another 
slop cnnfii mutiny of tins existence of a senes of qumoncs was 
made byCiraebc au<l Uoignuim, .is the chloraml could befoimed 
by tieating phenol by potassicchloiate and hydrochloric acid and 
qumone derived fiom it, they showed that m the next higher senes 
to the phenol senes, viz with cressol, the same reaction held good, 
and by tiealmg U in the same way they obtain a di- and a tn- 

( , C oV- ( CH- 

chlorotolu-qumoncC, < C,< (0,)" which in physical por- 

( H J V Cl, 

ponies very closely lesemlde the corresponding compounds in 
the lowci senes ^ Ollier compounds have also been prepared. 
In the next step we have the application, which connects these 
senes ol discoveries with altzanne Following the clue of a 
ceil mi analogy which they believed to exist between the 
chloramlic acid C 6 Cl,j and the chloioxynaphthalic aud 
<-K,II«(. 1 jjjj’jj which they had proved to he quinone compounds 
and alizarine, (iclievtng that a certain similarity of properties 
indicated a certain simdanty of constitution, Graebe and 
I 1ebc1m.m11 were lead to suppose that alizarine must also 
be a deinative from a qumone, and have the fotmula 
C14H4 my 1 I bis theory they wetc able afterward to ptove, the 
first thing was to find the hydrocarbon fiom which the qumone 
might he denved, this vvas done by taking ahzaime itself, and 
heating it with a very large excess of zinc powder in a long 
tube, sealed at one end A product distilled over, and condensed 
in the cool part of the tube, and collecting it and purifying it 
by rcciystallisation, they found they had not a new substance, 
but a hydtocatbon discovered as long ago as 1832 by, Dumas 
and I-ament, and obtained by them bom tar They had given it 
the fonnula H 12 , and as appaiently it thus contained one 
and a half times as many atoms of carbon and hydrogen as 
naphthalm did, they named it I’aranaphthalm , afterwards Laurent 
changed its name to Anthracene, by which it is still known 
Frit/sche, m 1857, probably obtained the same body, but gave 
it the formula ( ,, l! lu Anderson also met with it in his 
researches, established its composition and found some derivatives 
from it Limprich in i860 showid it could be formed syn¬ 
thetically by heating beiwolchlonde (C 7 1I,C1) with water and 
Berlhelot has since proved that it is formed by the action of 
heat on many hydrocarbons '1 his first step vvas thus complete 
and most salisfactoiy, from alizarin they had obtained its 
hydrocarbon, and this hydrocarbon was a body already known, 
and with such marked properties that it was easy to identify it. 
But would the next requirement be fulfilled, Would it like 
benzol and naphthalm yield a qumone ? The experiment had 
not to be tried, for when they fuund that anthracene was the 
hydtocatbon found, they recognised in a body already known 
to exist, the quinone derivable from it. It had been prepared 
by Laurent by the action of mtnc acid on anthracene, and 
called by lnm anthraccneuse, and the same substance was also 
discovered by Anderson and called by him Oxanthracene The 
composition of this !x>dy was proved by Anderson and Laurent to 
be C u H # 0 2l and it thus bears the same relation to its hydrocarbon 
anthracene, that qumone and naphthaquinone do to their hydro¬ 
carbons Graebe gave to it the systematic name of anthraquinone. 
We have then, now, three hydrocarbons C,H e , C 10 H S , and 
CijH 10 , differing by C 4 H s , and all forming starting points for these 
different quinone senes Anthroquinone acted upon by chlorine 
gave substitution products such as might have been foretold. It 
is an exceedingly stable compound, not attacked even by fusion 
with potassic hydrate Bromine does not act upon it in the cold, 
but at 100“ it forms a bibromanthraquinone. Other bromine 
compounds have also been found. Now, if the analogies which 
have guided them so far still hold good, they would seem to 
have the means of forming alizarine artificially. Their,theory is 
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that it is dioxyanthraquinone C lt H, [ho), and if so, judging 
from what is known to take place with other quinone derivatives 
it should be formed from this dibromoanthraqumone on boiling it 
with potash or soda and then acidulating the solution They 
try the experiment, and describe how, contrary at first to their 
expectations, on boiling the dibromanthraquinone with potash no 
change occurred, but afterwards, on using stronger potash and a 
higher temperature, they had the satisfaction of seeing the liquid 
little by little become of a violet colour , this show s the formation 
of alizarine. Afterwards, on acidifying this solution, the alizarine 
separated out in yellowish flocks On volntalising it they got 
it in crystals, like those obtained from madder. On oxidising it 
■with nitric acid, they get phthalic acid , and on precipitating it 
with the ordinary mordants or other metallic solutions, they get 
compounds exactly comparable to those from the natural product 
Every trial confirms their success, so by following fiimly theo¬ 
retical considerations, they have been led to the discovery of the 
means of artificially forming this important oigamc colouring 
matter A special interest must always attach itself to this 
discovery, for it is the first instance in which a natural organic 
colouring matter has been built up by artificial means , now the 
chemist can compete with Natme 111 its produel ion Although 
the first, it is a safe prediction that it will not long be the only 
one; which colouring mattei will follow next it is impossible to 
say, but soonei or later that most interesting one, scientifically 
and practically, indigo will have to yield to the sen ntihe chemist 
the lmtory of its pioduction Kctiirning for a moment to the 
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stitution, its formula is established, and on comparing it 
(Cj 4 H, 0 4 ) with all the different formula; which haie been 
proposed, we see that the one advocated by Schunk was most 
nearly correct, in fact that it differs from it only by two atoms of 
hydrogen It is not without mteiest to note that the next most 
important colouring matter in madder Purpunnc, which so 
pertinaciously follows alizarine, is in constitution very nearly allied 
to it, and is also an anthraecne derivative 
Scientifically then the aitifiual pioduction of this natural 
product was complete, but the practical question, can it he 
made in the laboratory cheaper than itcan be obtained from the 
root, had yet to be dealt with The 1 aw material, the anthracene, 
a bye-product in the manufacture of coal gas, had as yet only been 
obtained as a chemical curiosity ; it had no maikct value, its cost 
would depend on the labour of separating it from the tar, and the 
amount obtainable But with regard to the bromine necessary to 
form the bibromantharquinune it was different , the use of su<h 
an expensive re-agent would preclude the process becoming a 
manufacturing one But could no cheaper re-agent be used in 
place of the bromine, and thus ciown this discovery by utilising 
it as a manufactunng process ? It was our countryman, Mr 
Perkin, who first showed how this could be done, and lias since 
proved the very practical and important nature of hisdiscoverybv 
carrying it out on the manufacturing scale. The nature of 
Perkin’s discovery was the forming in place of a bibromanthra- 
quinone, adisulphoanthraquinone.ina word he used sulphuncacid 
ill place of tpomine, obtaining thus a sulpho acid in place of a 
bromine substitution compound The properties of these sulpho 
acids, containing the monovalent groups 11 ,SO a which is 
the equivalent to the atom of bromine, is that 011 being 
boiled with an alkali they aie decomposed, and a corre¬ 
sponding alkaline salt formed, thus the change from the 
anthraquinone to the alizarine was effected by boiling it 
with sulphuric acid. At a high temperature, it dissolves, 
<(O,)" 

becoming a sulpho acid C H H, { HhO, and the further changes 
( HSO, 

follow, as they did with the bromine compound the sulphuric 
acid boiled with potash is decomposed, and a potash salt of 
alizarin and potasnc sulphite arc formed , acid then precipitates 
the alizarin as a bright yellow substance. While Perkin was 
carrying on these researches in this countiy, Caro, Oraebe, 
Liebermann, were carrying on somewhat similar ones in Germany, 
and in both countries have the scientific experiments developed 
into manufacturing industries My knowledge extends only to 
Hie English manufactory, and if any excuse be necessary for 
having asked your attention to-day to this long history of a 
single substance, I think X must plead the ^existence of 
that manufactory as my excuse, for it is not often that purely 
scientific research so rapidly culminates in great practical under¬ 
takings, Already has the artificial become a most formidable 




opponent to the natural product, and in this druggie already 
begun there can be no doubt which will come off victorious. 
In the manufactory is rigidly carried out, the exact process I 
have already described to you In tar there is about 1 per 
cent of the anthracene, this, m a crude, impure state, is 
obtained from it by the tai distiller, and sent by him to the 
colour works , here it is purified by pressure by dissolung from 
it many of its impurities, and lastly by volntalising it Then 
ionics the conveision of it into the anthraqunrone by oxidising 
agents, nitric or chromic acid being used Then the formation 
of the sulphur compound by heating it with sulphuric aud to a 
temperature of about 260“ C The excess of acid present is 
tin 11 neutralised by the addition of lime, and the insoluble calcic 
sulphate is filtered off, to the filtered liquid sodic carbonate is 
added, and thus the calcic salt of the sulpho acid is changed into 

the sodic salt C tl 1I„ t Na SO. This is afterwards heated lo 
( Na SO, 

about 180° C with caustic soda, thus decomposing the sulphutic 
mul and forming the soda salt of alizarin, and sodic sulphite , 
the alizarine salt so formed, remains in solution, giving to the liquid 
a beautiful violet colour, from this solution sulphuric acid preci¬ 
pitates the alizarine as an oiange yellow substance It is allowed 
lo settle in large tanks, and then is tun in the fin in of a yellowish 
sind, which contains ullici 10 or 15 ptr cent of dry alizarine , 
nlo barrels, and is 111 this finm sent to the punt works, and ubccI 
much in the same way as the ongmal ground madder was used. 

I his alizarine mud, as I hue called it, containing but to per 
cent of dry alizarine is equal in dyeing powei to about eight 
times its weight of tin lust madder, and is the pure substance 
required for Hit dyeing 111 plac< of 1 complitalid mixture con¬ 
taining certain constituents which have a positively injurious 
effect on the colours produced 

l'he scientific knowledge and tneigy which Mr Perkin has 
brought to bear on the manufacture of this colouring mattei, 
seems already to have worked wonders, the supply and demand 
101 aitificial ahzaime aie intieasing at a most rapid rate, and yet 
the mamifactme of it seems hardly to have commenced The 
\ tine of madder has much decreased, ami 111 fait, ju Igtng by 
what occurred 111 the year of 1 evolution ami commercial depres¬ 
sion, 1848, when the price of madder fell for a time to a point 
at which it was considered it would no longer remunerate the 
giowcrs to produce it, that point lias row been again reached, 
bill certainly from very different reasons I,nst year artificial 
alizmne, equal in value to about one quartn of the madder im¬ 
ported into England, was manufactured in this country this 
ym the amount will be much larger Thus is growing up a 
gieat industry, which hi and wide must exeicise most important 
tlfeets, old ami cumbcisomc piotesses must give way to hetter, 
ihcaper, newer ones, and lastly thousands of acres of land in 
many different parts of the world will he rehev ed from the neces¬ 
sity of growing madder and lie ready to receive some new crop. 
111 this sense may the theoretical chemist be said even to have 

creased the boundaries of the globe 


SECTION C.— Gfo] ooical Section 
Address oe the President, John Pmtnrs, FE S. 
More than half the life of an octogenarian separates us from 
the birthday of the British Association in Yorkshue , and few ot 
those who then helped to inaugurate a new scientific power can 
lx. here to-day to estimate the work which ft accomplished, and 
judge of the plans which it proposes to follow in future Would 
that we might still have with us the wise leading of Harcourt, 
and the intrepid advocacy of Sedgwick, names dear to Geology 
and always to be honoured in Yorkshire I 
The natural sciences in general, and Geology in particular, 
have denved from the British Association some at least of the 
advantages so boldly claimed at its ongm some impediments 
have been removed from their path , society looks with approba¬ 
tion on their efforts , their progress is hailed among national 
triumphs, though achieved for the most part by voluntary 
labour; and the results of their discoveries are written in the 
prosperous annals of our native industry • 

Turning from topics which involve industrial interests, 
to other lines of geological resem.li. we remark how firmly 
since 1831 the great facts of rod -stratification, succession 
of life, earth-movement, and changes of oceanic areas have been 
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established and reduced to laws—laws, indeed, of phenomena at 
present, but gradually acquiring the character of laws of causa- 

Among the important discoveries by which our knowledge of 
the earth’s structure and history has been greatly enlarged 
within forty years, place must be given to the results of the 
labours of Sedgwick and Murchison, who established the 
Cambro-Silurian systems, and thus penetrated into ancient time- 
relics very far toward the shadowy limit of pala-ontological 
research Stimulated by this suciess, the early strata of the 
globe have been esploied with unremitting industry in every 
corner of the earth , and thus the classification and the nomencla¬ 
ture which were suggested in Wales and Cumlieilaml me found 
to be applicable in Russia and India, America and Austialia, so 
as to servo as a basis for the general scale of gcologiial time, 
founded on organic lemnins of the successive ages 

This great principle, the gift of William Smith, is also em¬ 
ployed with success m .1 full* r study of the deposits which stand 
among the latest m our history and involve a vast variety of 
phcnoincn i, touching a long succession of life on the land, 
changes of depth 111 the sea, and nltciations of climate Among 
these evidences of physical icvolution, which, if modem as 
geological events, are very ancient if estimated in centimes, the 
earliest monuments of men find place—not buildings, not in¬ 
habited caves or dwellings in dry c.uth-pits, not poltuy 01 
fabricated metal, but mere stones shaped in lude fashion to 
constitute apparently the one tool and one weapon with which, 
according to Prestvvich, ami Evans, and Lubbock, the poor 
inhabitant of northern clinics had to sustain ind defend Ins life 

Nothing in my day lias had such a decided influence on the 
public mind in favour of geological icscaicli, nothing has so 
clearly bi ought out the purpose and scope of 0111 science, as 
these two gieat lines of inquiry, 011c diicctcd lo the beginning, 
the other to the end of the accessible scale of caithly time, foi 
thus has it been made cleai that 0111 ]mi pose can be nothing less 
than to discover tile history of the land, sea, and air, and the 
long sequence of life, and to maishal the results in a settled 
chronology--not, indeed, a scale of yeais to he mcasuied by the 
rotations or revolutions of planets, hut a senes of ages slowly 
succeeding one anothei through an immensity of time 

Tlurets no question of the tiutli of this history The facts 
observed aie found 111 valuable combinations horn time to time, 
and the interpretations of these facts aie modified 111 dilfcicnt 
directions, but the facts are all naturil phenomena ami the inter¬ 
pretations arc all derived from real laws of these phenomena -some 
certified by mathematical and mechanical lestareh, others based 
on chemical discovery, others due to the scalpel of the anatomist, 
or the nueioseopie seiutiny of the botanist Ihc giandcst of 
early geological phenomena have their lepiescntvines, however 
feeble, m the changes which are now happening iiound us , the 
forms of ancient life most surpi ismg by then magnitude or singular 
adaptations con lie explained by analogous though often 1 ue and 
abnormal productions of to-day biology is the conUmpoury 
index of Palaeontology, just vs the events of the nineteenth 
century furnish explanations of the course of human history m 
the older limes . , 

During the long com sc of geological time the climates of the 
earth have changed In many regions evidence of such change 
is furmshtd by the forms of contcmpoiary life Waim climates 
have had tlie.tr influence on the land, and favouied the growth 
of abundant vegetations as fat north as within the nctic circle , 
the tea has nouiishcd leef-making cotals m northern Luiope 
during Pakeo/oic anil Meso/oic ages , ctocodiles and turtles were 
swimming round the coasts of Bmain, among islands clothed 
with Zamiae and haunted by marsupial quadrupeds. ITovv have 
we lost this primaeval warmth? Does the cirlh contribute less 
heat from its interior stores? does the atmosphere ohstuut more 
of the solar rays or permit more fiec radiation fiom the land and 
sea ? has the sun lost through immensity of time a sensible portion 
of its beneficent influence? or, finally, is it only a question of the 
elevation of mountains, the oceanic currents, and the distubu- 
tion of land and sea? 

The problems thus suggested are not of easy solution, though 
in each branch of the subject some leal progress is made The 
globe is slowly changing its dimensions by cooling, thus in¬ 
equalities and movements of magnitude have arisen and are still 
in progress on its surface ■ the effect of internal picssurc, when 
not resulting m mass-movement, is expressed in the molecular 
action of heat which Mallet applies to the theoiy of volcanoes. 
The sun has no recuperative auxiliary known to Thomson for 


replacing his decaying radiation ; the earth, under his influence, 
as was shown by llerschel and Adhemar, is subject to periods 
of greater and less warmth, alternately in the two hemispheres 
and generally over the whole surface, and finally, as Hopkins 
has shown, by change oflocal physical conditions the climate of 
noithcm rones might be greatly cooled 111 some regions and 
greatly wanned in others 

One is almost frozen to silence in presence of the vast sheets 
ot ice which some of my friends (followers of Agassiz) believe 
themselves to have traced over the mountains and vales of a great 
part of the United Kingdom, as well as over the kindred regions 
of Scandinavia One snuddcis at the thought of the innumerable 
icebergs with then loads of rock, which floated in the once 
dtepir North Sea, and above the hills of the three Hidings of 
loikshuc, ancl lifted countless blocks of Silurian stone from 
lower It uls, to rest on tin precipitous limestones lound the 
souucsofth* Kibble 

Those who, with Professor Ramsay, adopt the glacial hypo¬ 
thesis m its full extent, and aie familiar with the descent of ice 
in Alpine valltys where it grinds and polishes the hardest rocks, 
and winds like a slow nvu lound projecting cliffs, ate easily 
conducted to the fuillicr thought that such valleys have been 
cm n itul by such icc-mbbus, and that even gieat lakes on the 
course of the rivers have been dug out by ancient glaciers which 
once extended fai beyond then actual limits That they did so 
extend is m scvual instances well asccitauicd and proved , that 
they did m the manner suggested plough out tile valleys and 
lake- is a proposition which cinuot he accepted until we possess 
moic knowledge than has yet licen attained 1 tgardingthe resistance 
offend by ici to a clashing foire, its tensile strength, tile me asm e 
of its itsistancv to shcaimg, and other data required for a just 
estimate of the ptuhlcm At picsent it would appear that undet 
a column of its own substance tooo ft high, ice would not retain 
its solidity, if so, it could not propagate a greater picssiue ill 
any ducction I Ins question of the excavating effect of glacicis 
is distinctly a mechanical pioblim, liqumiig a knowledge of 
cutnmditi, and till these arc supplied, calculations and ton* 
jcctuicsau equally vain 

A distinguishing featuie of modem geology is the grcatei 
development of the doctime that the eaith contain!! in its burial- 
vaults, 111 chronological oulu, forms of life characteristic of the 
seveivl aicccssivi periods when stiatihed locks were deposited in 
thi ci 'I Ills idea has been so thoroughly woiked upon in all 
countnc , that vve aie vvmauled to belli vc in something like 0110 
umvcisal oidci of appiarancc 111 time, not only of laige groups 
hut 1 veil of many genua and species X lie 'lnlobitic ages, the 
Ammomlic, Mcgilo-aiinaii, and Palxothcilan putods aio 
familial to ivtiy geologist What closed the career of the 
seveial 1 ices of plants and animals 011 the land and 111 the sea, ls 
a question easily ansvvcrid for pai titular parts of the eaith’s 
surface by icfcruiet to “physical change,” foi this is a main 
cause of the picscncc or ahstnet, and in general of the unequal 
distribution ol lift lint wliat brought the succession ot different 
tacts in something like a constant cider, not 111 one Pact only, 
hut one may say gcncially m oceanic areas, over a large portion 
of the globe? 

Lift unfolds itself 111 every living thing, from an oliscure, often 
undistmguishahlc cell germ, in which resides a potential of Ixith 
physical ami organic change— 1 change which, whether continual 
or interrupted, gradual 01 ciitrcal, culminates in the production 
of sinulai geims, capable undei favourable conditions of assum¬ 
ing the 1 nergy of life 

llow true to then prototypes are all the foi ms with which we 
aie familiar, how coriectly they follow lliu family pattern for 
centimes, and even thousands of years, is known to all students 
of am lent ait and cxploicrs of ancient catacombs Hut much 
more than this is known. Very small diffeienccs sejxirale the 
elephant of India from the mammoth of Yorkshne, the Wald- 
hetmui of the Australian shore from the Tewbratula of the 
Cotswold oolite, the iliagon-fly of our rivers from the I.iMlula 
of the Iaas, and even the khytultonelU anil Lingula of the 
modern sea from the old sjiecics which swatm in the Polxozoic 

But concurrently with this apparent perpetuity of similar forms 
and ways of life, another general idea comes into notice No 
two plants arc more than alike; no two men have more than the 
family resemblance , the offspring is not in all respects on exact 
copy of the parent A general reference to some earlier type, 
accompaniecLby special diversity in every case (“descent with 
modification ”), is recognised in the case of every living being. 
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Similitude, not indentity, is the effect of natural agencies in the 
continuation of life-forms, the small differences from identity 
being due to limited physical conditions, in harmony with the 
general law that organic structures are adapted to the exigencies 
of being Moreover, the structures are adaptable to new con¬ 
ditions ; if the conditions change, the structure changes also, but 
not suddenly, the plant or animal may survive in presence of 
slowly altered circumstances, but must pensh under critical 
inversions These adaptations, so necessary to the preservation 
of a race, are they restricted within narrow limits ? or is it possi¬ 
ble that m course of long-enduring time, step by step and grain 
by grain, one form of life can be changed and has been changed 
to another, and adapted to fulfil quite different functions? It is 
thus that the innumerable forms of plants and animals have been 
“developed” in the course of ages upon ages from a few original 

question of development might be safely left to the 
prudent researches of Physiology and Anatomy, were it not the 
case that Palaeontology furnishes a vast lange ot evidence on the 
real succession in time of organic structures, which on the whole 
indicate more and more variety and adaptation, and m certain 
aspects a growing advance in the energies of life 1 hus at first 
only mveitebrale animals appear in the catalogues of the inhabi¬ 
tants of the sea, then fishes aie added, and reptiles and the 
higher vertebrata succeed , man comes at last, to contemplate 
and in sonic degree to govern the whole 

The various hypothetical threads by which many good natura¬ 
lists hope to unite the countless facts of biological change into 
an harmonious system have culminated in Darwinism, which 
takes for its basis the facts already stated, and proposes to explain 
the analogies of organic structure by reference to a common 
origin, and their differences to small, mostly congenital, modifica¬ 
tions which are integrated in particular directions by external 
physical conditions, involving a " struggle for existence " <• co- 
logy is interested 111 the question of development, and m the 
particular exposition of it by the great naturalist whose name it 
bears, because it alone possesses ‘he history of the development 
in time, and it is to inconceivably long periods ol time, and to 
the accumulated effect of small but almost infinitely numeious 
changes m certain directions, that the full effect of the transfoi- 
mations is attributed 

for us, therefore, at present it is to collect with fidelity the 
evidence which our researches must certainly yield, (o trace the 
relation of forms to time generally and physical conditions locally, 
to determine the hfc-pi nods of species, genera, and families in 
different regions, to consider the cases of temporary interruption 
and occasional recurrence of races, and how far by uniting the 
results obtained in different regions the alleged “ imperfection of 
the geological record ” can he remedied 

The share which the British Association has taken in this 
great work of actually reconstructing the broken forms of ancient 
life, of repeopling the old land and older sea, of mentally re 
viving.one may almost sav, the long-forgotten post, is considerable, 
and might with advantage be increased We ask, and wisely, 
from time to time, for the combined labour of naturalists and 
geologists in the preparation of reports on particulm classes 01 
families of fossil plants and animals, their true structure and 
affinities, and their distribution in geological tune ami geogia- 
phical space Some examples of this useful work will, T hope, 
lie presented to this meeting Thus have we obtained the aid 
of Agassiz and Owen, and nave welcomed the labours of horbes 
and Morris, and Lycett, and Huxley, of Dawkins and Egerton, 
of Davidson, Duncan, and Wright, of Williamson and Carruthers 
and Woodward, and many other eminent persons, whose valuable 
results have for the most part appeared in other volumes than 

Among these volumes let me m a special manner recall to 
vour attention the priceless gift to Geology which is annually 
offered by the l’akvontographical Society, a gift which might 
become even richer than it is, if the literary and scientific pari of 
out Community were fortunate enough to know what a perpetual 
treasure they might possess in return for a small annual tribute 
The excellent example set and the good work recorded in the 
Memoirs of the Society referred to have not been without influence 
on foreign men of science We shall soon have such Memoirs 
from France and Italy, Switzerland and Germany, America and 
Australia ; and I trust the effect of such generous rivalry will be 
to maintain and increase the spirit of learned research and of 
original observation which it is our privilege and our duty to 
foster, to stimulate, and to combine. 


On all the matters, indeed, which have now been brought, to 
your thoughts the one duty of geologists is to collect more and 
more accurate information, the one fault to be avoided is the 
supposition that our work in any department is complete. We 
should speak modestly of what has been done; for we have 
completed nothing, except the extinction of a crowd of errors, 
and the discovery of right methods of proceeding toward the 
acquisition of truth We may speak hopefully of what is to be 
accomplished ; for the right road is before us. We have taken 
some steps along it, others will go beyond us and stand on 
higher levels. But it will be long before anyone can reach the 
height from which he may he able to survey the whole field of 
research and collect the results of ages of labour. 


SECTION D.— Biology 

Opening Address by the Presidint, PRor. Allman 
7 he /resent Aspects of Biology and the Method of Biological 
Study 

I or some years It has lieen the practice at the meetings of 
this Association for the special presidents to open the work 
of their respective sections with an address which is supposed to 
differ, in the greater generality of its subject, from-the ordinary 
communications to the sections Finding that during the present 
meeting this duty would devolve on myself, I thought over the 
available topics, and concluded that a few words on the present 
aspect of Biology and the method of Biological Study would 
best satisfy the conditions imposed 

T shall endeavour to be as little technical as my subject will 
allow, and though I know that there are here present many to 
whom I cannot expect to convey any truths with which they are 
not already familiar, yet in an address of this kind the speaker 
has no right to take for granted any large amount of scientific 
knowledge in hi* audience Indeed, one of the chief advan. 
tages which result from these meetings of the British Association 
consists in the stimulus they give to inquiry—in the opportunity 
they afford to many of becoming acquainted for the first time 
wuli the established truths of Science, and the initiation among 
them of new lines of thought 

And this is undoubtedly no small gam , for how many are 
there who, though they may have reaped all the advantages 
which our established educational systems can bestow, are yet 
sadly deficient in a knowledge of the world of life which sur- 
rounds them It is a fair and wonderful world, this on which 
we have our dwelling-place, and yet how many wander over it 
unheulingly ? by how many have its lessons of wisdom never 
been read > how many have never spared a thought on the beauty 
of its forms, the harmony of its relations, the deep meaning of 

And with all this there is assuredly implanted in man an un¬ 
dying love of such knowledge From his unshaken faith in 
causation he yeanis to deduce the unknown from the known, to 
look beyond what is at hand and obvious to what is remote and 
unseen. 


L. ncepHon of Biology and Function of the Scientific Method 
l/nder the head of Biology are included all those departments 
of scientific research which have as their object the investigation 
of the living beings—the plants and the animals—which tenant 
th<- surface of our earth, or have tenanted it in past time 
It admits of being divided under two grand heads Morpho¬ 
logy, which treats of Form, and Physiology, which treats of 
!• unction , and besides these there are certain departments of 
Biological study to which both Morphology and Physiology con¬ 
tribute, such as Classification, Distribution, and that department 
of research which is concerned with the origin and causes of 


living and extinct forms. 

By the aid of observation and experiment we obtain the de¬ 
ments which are to be combined and developed into a science Of 
living beings, and rt is the function of the scientific method to 
indicate the mode in which the combinations are to be effected, 
and the path which the development must pursue. Without it 
the results gained would be but a confused assemblage of iso¬ 
lated facts and disconnected phenomena , but aided by a philo¬ 
sophic method, the observed facts become scientific propose ion-, 
what was apparently insignificant becomes full of meaning, and we 
get glimpses of the consummate Ians which govern the whole 
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Importance 0/ Anatomy 

The first step in our morphological study of human beings is 
to obtain an accurate and adequate knowledge of the forms of 
the individual objects which present themselves to us in our con- 
temptation of the animal and vege able kingdoms. For such 
knowledge, however, much more is needed than an acquaintance 
with their external figure. We must subject them to a searching 
scrutiny} we must make ourselves familiar with their anatomy, 
which involves not only a knowledge of the forms and disposition 
Et their organs, internal as well as external, but of their histo¬ 
logy, or the microscopic structure of the tissues of which these 
pagans, are composed. Histology is nothing more than Anatomy 
carried to its extreme term, to that point where it meets with the 
Morphological Unit, the ultimate element of form, and the 
simplest combinations of this out of which all the organs in the 
living body are built up 

Among the higher animals Anatomy, in the ordinary sense of 
the word, is sufficiently distinct from Histology to admit of sepa¬ 
rate study ; but in the lower animals and in plants the two 
become confounded at so many pom's as to render their sepa¬ 
rate study often impracticable. 

Now the great prominence given to Anatomy is one of the 
points which most eminently distinguish the modern schools ol 
Biology 

Devrlotment 

Another order of morphological facts of scarcely less impor. 
tance than those ohtained from anatomical study is that derived 
from the changes of form which the individual experiences during 
the course of fis life. We know that every organised being com¬ 
mences existence as a simple sphere of protoplasm, and that from 
this condition of extreme generalisation all but the very lowest 
pass through phases of higher and higher specialisation acquiring 
new parts and differentiating new tissues The sum of these 
changes constitutes the development of the organisms, and no 
senes of facts is more full of significance in its bearing on Biolo¬ 
gical Science than that which is derived from the philosophical 
study of Development, 

Classification an Expression of Affinities 

Hitherto we have been considering the individual organiim 
without any direct reference to others But the requirements of 
the biological method can be satisfied only by a comparison of 
the various organisms one with the other Now the grounds of 
such comparison may be various, but what we are at present 
concerned with will be found in anatomical structure and in de¬ 
velopmental changes; and in each of these directions facts of 
the highest order and of great significance become apparent 

By a carefully regulated companion of one organism with 
another, we discover the resemblances as well as the differences 
between them. If the-e resemblances be strong, and occur 
in important points of structure or development, we assert that 
there is an affinity between the compared organisms, and we 
assume that the closeness of the affinity varies directly with the 
closeness of the resemblance. 

It is on the determination of these affinities that all philoso¬ 
phic classification ot animals and plants must be based. A 
philosophical classification of organised beings aims at being a 
succinct statement of the affinities between the objects so classi¬ 
fied, these affinities being at the same time so s-t forth as to have 
their various degrees of closeness and remoteness indicated in 
the classification. 

Affinities have long been recognised as the grounds of a natural 
biological classification, but it is only quite lately that a new sig¬ 
nificance has been given to them by the assumption that they 
<n»y indicate something more than simple agreement with a 
common plan—that they may be derived by inheritance from a 
common ancestral form, and that they therefore afford evidence 
o' a true blood relationship between the orgam-ms presenting 
them. 

The recognition of this relationship is the basis of what is 
known as the Descent Tbeoiy. No one doubts that the resem¬ 
blances we notice among the members of such small groups at 
those we name species are derived by mhrritance from a common 
ancestor, and the Descent Theory is simply the extension to the 
larger groups of this same idea of relationship. 

If tins be a true principle, thi n biological classification becomes 
an exposition ol fam ly relationship—a genealogical tree in which 
the sieqa and branches indicate various degrees of relationship 
and direct and collateral lines of descent. It is this conception 


which takes classification out of the domain lof the purely Mor¬ 
phological 

Affinity determined tv the Study of Anatomy and Development 

From what has just been said it follows that it is mainly by a 
comparison of organisms m their anatomical and developmental 
characters that their affinities are discoverable The structure 
of an organism will in by far the greater number of cases be suf¬ 
ficient to indicate its true affinity, but it sometimes happens that 
certa.n members of a group depart in their structure so widely 
from the characters of the type to which they belong, that with¬ 
out some other evidence of their affinities no one would think of 
assigning them to it This evidence is afforded by develop- 

An example or two will serve to make the subject clear, and 
we shall first take one from a case where, without a knowledge 
of anatomical structure, we should easily go astray in our attempts 
to assign to the forms under examination their true place in the 
classification. 

If we search our roasts at low water we shall be sure to meet 
with certain plant-like animals spreading over the rocks or rooted 
to the fronds of Bea-wceds, all of which present so close a resem¬ 
blance to one another as to have led to their being brought 
together into a sin >le group to which, under the name of 
“ l’olypes,” a definite place was assigned in the classification ot 
the animal kingdom 

They are all composite animals consisting of an association of 
buds or /ooids, which remain organically united to one another, 
and gtve to the whole assemblage the appearance in many cases 
of a little bram hing tree Every bud carries a delicate transpa¬ 
rent cup of chitine within which is contained the principal part 
of the animal, and from which tins has the power of spontane¬ 
ously pro'rudtng itself, and when thus protruded it will be seen 
to present a beautiful crown of tentacles surrounding a mouth 
through which food is taken into a stomach. As long as no 
danger threatens, the little animal will continue displayed with 
its beautiful corona of tentacles expanded , but touch it ever so 
lightly, a-id it will instantly close up its tentacles, retract its 
whole body, and take refuge in the recesses of the protecting cup. 

So far then there is a complete agreement between the animals 
which have been thus associated under the designation of Polypes, 
and m all that concerns their external form no one point can be 
adduced in opposition to the justice of this association. When, 
however, we pass below the surface and bring the microscope 
and dissecting needle to bear on their internal organisation, we 
find that among the animals thus formed so apparen'ly alike, we 
have two totally distinct types of structure, that while in one 
the mouth leads into a simple excavation of the body on which 
devolves the whole of the (unctions which represent digestion, 
m the other (here is a complete alimentary tract entirely shut oft 
from the proper cavity of the body and consistmg of distinctly 
differentiated oesophagus, stomach, and intestine , while in the 
one the muscular system consists of an indistinct layer of fibres 
intimately united m its whole extent with the body walls, tn the 
other there are distinctly differentiated free bundles of muscles 
for the purpose of effecting special motions in the economy of 
the animal, while in the one no differentiated nervous system 
can he detected, in the other there is a distinct nervous ganglion 
with nervous filaments. In fact the two forms are shown by a 
study of their anatomical structure to belong to two entirely dif¬ 
ferent primary divisions of the animal kingdom j for while the 
one has a close affinity with the little fresh-water Hydra, and is 
therefore referred to the Hydroida among the sub-kingdom Coel- 
lenterata, the other is referable to the group of the Polytoa; it 
has its immedia'e affinities with the Ascidians, and belongs to the 
sub-kingdom of the Molluscs 

We shall next take an example in which the study of develop¬ 
ment rather than of anatomy affords the clue to the true affinities 
of the organism. 

Attached to the abdomen of various crabs may often be seen 
certain soft fleshy sacs to which the name of Saccuhna has been 
given. They hold their place by means of a branching root-like 
extension which penetrates the abdomen of the crab and winds 
itself round its intestine or dives into Us liver, within which its 
fibres ramify like the roots of a tree 

Now the question at once presents itself: what position in the 
animal kingdom are we to assign to this immoveably tooted sac 
destitute ot mouth and of almost every other organ with which 
we are in the habit of associating the structure of an animal l 

Anatomy will here be powerless in helping ns to arrive at* 
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conclusion, for the dissecting knife shows us little more thin a 
closed sec filled with eggs and fixed by its tenacious roots in the 
viscera of its victim. Let us see, however, what we learn from 
development. If some of the eggs with which the Sacculma w 
filled oe placed in conditions suited to their development, they 
give origin to a form as different as can well be imagined from 
the sacculina. It is an active, somewhat oval-shaped little 
creature, covered with a broad dorsal shield or carapace, and 
furnished with two pairs of strong swimming feet which carry 
long bristles, and also with a pair of anterior limbs or antenna: 
It Is, m fact, identical with a form known to zoologists by the 
name “Nauplius,” and which has been proved to be one of the 
young states of the Barnacle and of other lower Crustacea, 
while even some of the higher Crustacea have been observed to 
pass through a similar stage 

After a short time the Nauplius of our Sacculma changes its 
form; the carapace folds down on each side and assumes the 
shape of a little bivalve shell, while six new pairs of swimming 
feet are developed The little animal continues its active nata¬ 
tory life, and in this stage it is again identical in all essential 
points with one of the young stages of the Uarnacle 

In the meantime a remarkable change takes place in the two 
antenna-, they become curiously branched and converted into 
prehensile organs The youug Sacculina now seeks the crab on 
which it is to spend parasitically the rest of its life, it loses its 
bivalve shell, the prehensile antenna: takes hold of its victim, 
penetrates the soft skm of its abdomen in order to seek within it 
the nutriment with which it can be there so plentifully supplied, 
locomotion is gone for evei, and the active and symmetrical 
Nauplius becomes converted into the inert and shapeless 
Sacculma. 

The nearest affinities of Sacculma are thus undoubtedly with 
the Barnacles, which have been proved both on anatomical ind 
developmental grounds to belong to the great division of the 
Crustacea. * 

A Philosophical Classification cannot form a single Recttlnnal 
Series 

A comparison of animals with one anothei having thus resulted 
in establishing their affinities, we may arrange them into groups, 
some more nearly, others moie remotely related to one another 
The various degrees and directions of afhmty will be expressed 
in every phdosoplncal arrangement, and as these affinities extend 
in various directions, it becomes at once apparent that no arrange 
ment of the animal or vegetable kingdom in a straight line 
ascending like the steps of a ladder from lower to higher forms, 
can give a true idea of the relations of living beings to one 
another. These relations, on the contrary, can be expressed 
only by a ramified and complex figure which we have already 
compared to that of a genealogical tree. 

Homology 

In the comparison of organised beings with one another, cer¬ 
tain relations of great interest and significance become apparent 
between various organs. These are known by the name of 
Homologies, and organs are said to be homologous with one 
another when they can be proved to be constructed on the same 
fundamental plan, no matter how different they may be in form 
and in the functions which they may be destined to execute 
Organs not constructed on the same fundamental plan may yet 
execute similar functions, and then, whether they do or do not 
resemble one another in form, they are said to be merely analo¬ 
gous ; and some of the most important steps in modern Biology 
have resulted from attention to the distinction between 1 Iomology 
and Analogy, a distinction which was entirely disregarded by 
the earlier schools. 

The nature of Homology and its distinction from Analogy will 
be best understood by a few examples. 

Compare the wmg of a bird with that of an insect; there is a 
resemblance between them in external form, there is also an 
identity of function, both organs being constructed for the pur¬ 
pose of flight, and yet they are m no respect homologous for 
they are formed on two distinct plans which have nothing what 
ever in common. The relation between them is that simply of 
analogy. 

On the other hand, no finer illustrations of Homology can be 
adduced than those which are afforded by a comparison with one 
another of the anterior limbs among the various members of the 
vertebrata. Let us compare, for example, the bird's wing with 
the anterior limb of man. Here we have two organs between 
which the ordinary observer would fail to recognise any resem- j 


blanee—organs, too, whose functions arc entirely different, one 
being formed for prehension and the other for flight. When, 
however, they are compared m the light which a philosophic 
anatomy is capable of throwing on them, we find, between the 
two, a parallelism which points to one fnndamental type on which 
they are both constructed. 

There is first the shoulder-girdle, or system of bones by which, 
in each case, the limb is connected with the rest of the skeleton. 
Now this part of the skeleton in man is very different in form 
from the same part 111 the bird, and yet a critical comparison of 
the two shows us that the difference mainly consists in the fact 
that the coracoid which in man is a mere process of the scapula, 
is m the bird developed as an independent bone , and in the 
further fact that the two clavicles in man are, m the bird, united 
into a single V-shaped bone or “furcula ” Then, if we can 
compare the arm, fore-arm, wrist, and hand in the human skele¬ 
ton with the various parts which follow one another in the same 
order in the skeleton of the bird’s wing, we shall find between 
the two senes a correspondence which the adaptations to special 
functions may in some regions mask, but never to such an extent 
as to render the fundamental unity of plan difficult of detection 
by the method of the higher anatomy As far as regards the 
arm and fore-arm, these in the hird are nearly repetitions of 
their condition in the human skeleton , but the parts which 
follow appear at first sight so different as to have but little rela¬ 
tion with one another, and yet a eommon line can be traced with 
great distinctness through the two Thu., the wrist Is present m 
the bird’s wuig as well as in the anterior limb of man, but while 
in man it is composed of tight small irregularly-shaped bones 
arranged in two rows, m the wing it has become mreatly modi¬ 
fied, the eight bones being reduced to two Lastly, tbe hand 
is also represented in the wing, where it constitutes a very im¬ 
portant part of the organ of flight, but where it has undergone 
sueh gieat modification as to be recognisable only after a critical 
comparison ; for the five metacarpal bones of tbe human hand 
aie reduced to two consolidated with one another at their proxi¬ 
mal and distal ends, and then the five fingers of the hand are 
reduced in the wing to three, which represent the middle finger, 
lore-finger, and thumb The fore-finger in the bird consists of 
only one phalanx, the middle of two, and the thumb forms a 
small stiletto-hke bone springing from the proximal end of tbe 
united metacarpals. 

In the case now adduced we have an example of the way in 
wlueh the same organ in two different animals may become very 
differently modified in form, so as to fit it for the performance of 
I two entirely different functions, and yet retain sufficient con¬ 
formity to a common plan to indicate a fundamental unity of 
structure 

Let us take another example, and this I shall adduce from the 
vegetable kingdom, which is full of beautiful instances of the 
rtiitions with which we are now occupied 

1 here are the parts known as tendrils, thread-like organs, 
usually rolling themselves into spirals, and destined, by twining 
round some fixed suppott, to sustain climbing plants in then 
efforts to raise themselves (torn the ground We shall take two 
examples of these beautiful appendages, and endeavour to deter¬ 
mine their homological significance 

1 here is the genus hmUax, one species of which adorns the 
hedges of the south of Europe, where it takes the place of the 
Bryony and Tamus of our English country lanes From the 
point where the stalks of its heart-shaped leaves spring from the 
stem, there is given off a pair of tendrils by means of which the 
bmikix clings to the surrounding vegetation.in an inextricable 
entanglement of branches and foliage. 

With the tendrils of the Smilax let ns compare those of Jthe 
Lathyrus aphaca, a little vetch occasionally met with in waste 
places and the margins of com-fields. The leaves are repre¬ 
sented by arrow-shaped leaf-like appendages, which are placed 
opposite to one another in pairs upon the stem, but instead of 
each of these carrying two tendrils at its origin like the leaves 
of the Smilax, a single tendril springs from the middle point 
between each pair. 

The tendrils in the two cases, though similar in appearance 
and in function, differ thus in number and arrangement, and the 
questions occur . are they homologous with one another, or. 
are they only analogous ? and if they be only analogous, can we 
trace between them and any other organ homologous relations? 

To enable ns to decide on this point, we must bear m mu»d 
that a leaf when typically developed consists of three portions, 
the lamina or Wane, the petiole or leaf-stalk, and a peir of 
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of the leif-fWk. Now this typical leaf affords the key to toe 
bpmtagwt Of the tendrils in the two cases under examination. 

T&ko me SraQex . in this case there are no stipules of the 
ordinary form, put the two tendrils hold exactly the position of 
(he stipules m our type-leaf, and must be regarded as repre¬ 
senting them. We have only to imagine these stipules so modi- 
figjj'jn {heir form at to become reduced to two long spiral 


■ and we shall at once have the tendrils of the Sraiiax ; 

ejijhiother hand let the stipules in our type remain as leaf-like 
_, orggns, and let the rest of the leaf—the lamina and petiole—lose 
normal character, and become changed into a spiral thread, 
«|4 vt shell tpeo have the stipules of our type-leaf retained m 
the two opposite leaf-like organs of the Lathyrus, while the 
remainder of the type-leaf will present itself in the condition of 
the Lathyrus tendril which springs from the central point between 

^fhe tendrils of the Smilax and of the Lalhyru.t up haul are 
tbgs not homologous with one another, but only analogous, 
while those of the Smilax are homologous with a pair of stipules 
apd those of the Lathyrus homologous with the lamina and 
petril* of a leaf. 

Besides the homology discoverable between the organs of 
driftrept animals and plants, a similar relation can be traced 
between organs ip the same animal or plant, as, for example, 
that between the different segments of the vertebral column, 
which can be shown to repeat one another homologically ; and 
that between the parts composing the various verticils of the 
flower and the leaves m the plant 
The existence of homological relations such as have been just 
illustrated admits of an easy explanation by the application of 
the doctrine of descent, according to which the two organs com¬ 
pared would originate from a common ancestral form. In accor¬ 
dance With this hypothesis, homology would mean an identity 
of genesis in two organs, as analogy would mean an identity 
of function. 

Distribution and Mvolution 


Another very important department of biological science is 
that of the Distribution of organised beings This may be either 
Distribution in Space, Geographical Distribution - or Distri¬ 
bution in Time, Paleontological Distribution. Both of these 
have of late years acquired increased significance, for we have 
begun to get more distinct glimpses of the laws by which they 
are controlled, of the origin of Kaunas and Floras, and of the 
causes which regulate the sequence of life upon the earth Tune, 
however, will not allow me to enter upon this subject as fully 
as its interest and importance would deserve, and a few words 
on Palaeontological Distribution is all that I can now venture on. 

The distribution of organised beings in time has lately come 
before us in a new light by the application to it of the hypothesis 
of evolution. According to this hypothecs, the higher groups 
of organised beings now existing on the earth’s surface have 
come down to us with gradually increasing complexity of struc¬ 
ture by continuous descent from forms of extreme simplicity 
which constituted the earliest life of our planet. 

In almost every group of the animal kingdom the members 
which compose it admit of being arranged in a continuous series 
passing down from more specialised, or higher, to more gene- 
ralssea or lower forms; and if we have any record of extinct 
members of the group, the senes may be earned on through 
these Now while the descent hypothesis obliges us to regard 
the various terms of the senes as descended from one another, 
the asost generalised forms will be found among the extinct ones, 
andthe further back in time we go the simpler do the forms 

By a comparison of the forms so arranged we obtain as it were 
the law of the series, and can thus form a conception of the 
missing terms and coiffmae the senes backwards through time, 
even Mere no record of the lost forms can be found, until from 
simpler to still simpler terms we at last arrive at the conception 
of a term so generalised that we may regard it as the primordial 
stock, the ancestral form from which all the others have been 
derived by descent. 

This root form is thus not actually observed, but is rather ob¬ 
tained by a process of deduction, and is therefore hypothetical 
We shall strengthen, however, its claims to acceptance by the 
application of another principle. The study of embryology 
shows that the higher animals, in the course of their develop¬ 
ment, pass through transitory phases which have much in com¬ 
mon with the permanent condition of lower members of the 


type to which they belong, and therefor* with its extinct repre¬ 
sentatives. We are thus enabled to laydown the further principle 
that the individual, in the course of its own development from 
the egg to the folly formed state, recapitulates within that short 
period of time the various forms which its ancestry presented to 
consecutive epochs of the world’s history, so that if we knew all 
the stages of its individual development, we should haye a long 
line of its descent. Through the hypothesis of evolution, 
palieontology and embryology are thus brought into mutnal 
bearing on one another. 

Let us take an example in which these two principles seem to 
be illustrated. In rocks of the Silurian age there exist in great 
profusion the remarkable fossils known as graptolites These 
consist of a series of little cups or cells arranged along the sides 
of a common tube, and the whole fossil presents so close a re¬ 
semblance to one of the Sertulanan hydroids which inhabit the 
waters of our present seas as to justify the suspicion that the 
graptolites constitute an ancient and long since extinct group oi 
the Hydroida. It is not, however, with the proper cells or hy¬ 
drotheca: of the Sertalarlans that the cells of the graptohte most 
closely agree, but rather with the little receptacles which in cer¬ 
tain Sertulann* belonging to the family of the Plumulanda we 
find associated with the hydrothecae, and which are known as 
“ Nematophores,” a comparison of structure then shows that the 
graptolites may with considerable probability be regarded as re- 
piesentmg a Plumulana in which the hydro theca: had never been 
developed and In which their place had been taken by the nema¬ 
tophores. 

Now it can be shown that the nematophores of the living Flu- 
mulanda are filled with masses of protoplasm which have the 
power of thro vmg out pseudopodia, or long processes of their 
substance, and that they thus resemble the Rhizopoda, whose 
soft parts consist entirely of a similar protoplasm and which 
stand among the Protozoa or lowest group of the animal kingdom 
If we suppose the hydrotheca suppressed in a plumularian, we 
should thus nearly convert it into a colony of Rhizopoda, from 
which it would differ only in the somewhat higher mophological 
differentiation of lls csenosarc or common living bond by which 
the individuals of the colony are organically connected. And 
just such a colony would, under this view, a graptohte be, wait¬ 
ing only for the development ot hydrotheca to raise it into the 
condition of a plumularian 

Bringing now the evolution hypothesis to bearupea the ques¬ 
tion, it would follow that the graptohte may be viewed as an 
ancestral form of the Sertulanan hydroids, a form having the 
most intimate relations with the Rhizopoda , that hydranths and 
kydrothecx became developed m its descendants ; and that the 
rhizopodal graptohte became thus converted in the lapse of ages 
into the hydroidal Sertulanan. 

This hypothesis would be strengthened if we found it agreeing 
with the phenomena of individual development. Now such 
Plumulanda as have been followed in their development from 
the egg to the adult state do actually present well developed 
nematophores before they show a trace of hydrothecx, thus 
passing'in the course of their embryulogical development through 
the condition of a graptohte, and recapitulating withm a few 
days stages which it took incalculable ages to bring about in the 
paleontological development of the tribe, 

I have thus dwelt at some length on the doctrine of evolution 
because it has given a new direction to biological study and must 
powerfully influence_ all future researches. Evolution is the 
highest expression of the fundamental principles established by 
Mr. Darwin, and depends on the two admitted faculties of living 
beings— heredity, or the transmission of characters from the 
parent to the offspring , and adaptivity, or the capacity of hav¬ 
ing these chaiacters more or less modified in the offspring by 
external agencies, or it may be by spontaneous tendency to 
variation. 

The hypothesis of evolution may not, it is true, be yet esta¬ 
blished on so sure a basts as to command instantaneous acceptance, 
and for a generalisation of such vast significance no one can be 
blamed for demanding for it a broad and indisputable foundation 
of facts Whether, however, we do or do not accept it as firmly 
established, it is at all events certain that it embraces a greater 
number of phenomena and suggests a more satisfactory explana¬ 
tion of them than any other hypothesis which has yet betax pro¬ 
posed. 

With all our admiration, however, for the doctrine of Evolu¬ 
tion as one of the most fertile and comprehensive of pfct lqy j jmff 
hypotheses, we cannot shut our eyes to the difficult* Midi 
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n the way of accepting it to the full extent which has been some¬ 
times claimed for it. It must be borne in mind that though 
among some of the higher vertebrata we can trace back for some 
distance in geological time a continuous series of forms which may 
safely be regarded as derived from one another by gradual modi¬ 
fication—as has been done, for example, so successfully by Prof 
Huxley in the case of the horse—yet the instances are very few 
in which such a sequence has been actually established; while 
the first appearance in the earth’s crust of the various classes 
piesents itself in forms which by no means belong to the lowest 
or most generalised of their living representatives. On this last 
fact, however, I do not lay much stress, for it will admit of ex¬ 
planation by referring it to the deficiency of the geological record, 
and then demanding a lapse of time—of enormous length, it is 
true—during which the necessary modifications would be in pro¬ 
gress before the earliest phase of which wc have any knowledge 
could have been reached. 

Again, we must not lose sight of the hypothetical nature of 
those primordial forms in which we regard the branches of our 
genealogical tree as taking their origin, and while the doctrine 
of the recapitulation of ancestral forms has much probability, 
and harmonises with the other aspects of the Evolution doctrine 
into a beautifully symmetrical system, it is one for which a suffi¬ 
cient number of actually observed facts has not yet been adduced 
to remove it altogether from the region of hypothesis. 

Even the case of the graptolites already adduced is an illus¬ 
tration rather than a proof, for the difficulty of determining the 
true nature of such obscure fossils is so great that we may be 
altogether mistaken in our views of their structure and affinities 

To roe, however, one of the chief difficulties in the way of 
the doctrine of Evolution, when carried out to the extreme 
length for which some of its advocates contend, appears to 
be the unbroken continuity of inherited life which it neces¬ 
sarily requires through a period of time whose vastness 15 such 
that the mind of man is utterly incapable of comprehending it. 
Vast periods, it is true, are necessary in order to render the phe¬ 
nomena of Evolution possible , but the vastness which the an¬ 
tiquity of life, as shown by its remains in the oldest fossiliferous 
strata, requires us to give to these periods may be even greater 
than is compatible with continuity. 

We have no reason to suppose that the reproductive faculty in 
organised beings is endowed with unlimited power of extension, 
and yet to go no farther back than the Silurian period—though 
the seas which bore the Eozoon were probably as far anterior to 
those of the Silurian as these are anterior to out own—the hypo¬ 
thesis of Evolution requires that In that same Silurian period the 
ancestors of the present living forms must have existed, and that 
their life had continued by inheritance through all the ramifica¬ 
tions of a single genealogical tree down to our own time , the 
branches of the tree, it is true, here and there falling away, with 
the extinction of whole genera and families and tnbes, but still 
some always remaining to carry on the life of the base through a 
period of time to all intents and purposes infinite. It is true 
that in a few cases a continuous series of forms regularly passing 
from lower to higher degrees of specialisation, and very probably 
connected to another by direct descent, may be followed through 
long geological periods, as for example, the graduated series 
already alluded to, which may be traced between certain mam¬ 
mals of the Eocene and others living in our own time, as well 
as the very low forms which have come down to us apparently 
unmodified from the epoch of the Chalk. But incalculably great 
os are these periods, they are but as the swing of the pendulum 
in the Millennium, when compared to the time which has elapsed 
since the first annualisation of our globe. 

Is the faculty of reproduction so wonderfully tenacious as all 
this, that through periods of inconceivable duration, and exposed 
to Influences the most intense and the most varied, it has still 
come down to us in an unbroken stream ? Have the strongest 
■which had survived in the struggle for existence necessarily 
handed down to the strongest which should follow them the 
power of continuing as a perpetual heirloom the life which they 
had themselves inherited? Or have there been many total ex¬ 
tinctions and many renewals of life—a succession of genealogical 
trees, tbe earlier ones becoming old and decayed, and dying out, 
and their place taken by new ones which have no kinship with 
the others? Or, finally, is the doctrine of Evolution only a 
working hypothesis which, like an algebraic ficticto, may yet be 
of inestimable value as an instrument of research ? For as the 
higher calculus becomes to the physical inquirer a power by 
Wfifch ho unfolds tbe laws of the inorganic world, so may the 


of Evolution, though only a hypothesis, furnish the 
vith a key to the order and hidden forces of the 
fe. And what Leibnitz and Newton and Hamilton 
have been to the physicist, is it not that which Darwin has been 
to the biologist ? 

But even accepting as a great truth the doctrine of h volution, 
let us not attribute to it more than it can justly claim. No valid 
evidence has yet been adduced to lead us to believe that in¬ 
organic matter has become transformed into living, otherwi-^ 
than through the agency of a pre existing organism, and there 
remains a residual phenomenon still entirely unaccounted for 
No physical hypothesis founded on any indisputable fact has yet 
explained the origin of the primordial protoplasm, and, above 
all, of its marvellous properties which render Evolution pos¬ 
sible. 

Accepting, then, the doctrine of Evolution in alt freedom and 
in all its legitimate consequences, there remains, I say, a great 
residuum unexplained by physical theories Natural Selection, 
the Struggle for Existence, the Survival of the Fittest, will 
explain much, but they will not explain alL 'I hey may offer 
a beautiful and convincing theory of the present order and fitness 
of the organic universe, as the laws of attraction do of the in¬ 
organic, but the properties with which the primordial proto¬ 
plasm is endowed—its heredity and its adaptivity—remain un¬ 
explained by them, for these properties are their cause and. not 
their effect. 

For the cause of this cause wc have sought in vain among the 
physical forces which surround us, until we are at last compelled 
to rest upon an independent volition, a far seeing intelligent 
design Science may yet discover even among the laws of 
Thysics the cause it looks for, it may be that even now we 
have glimpses of it; that those forces among which recent 
physical research has demonstrated so grand a unity—Light, 
Heat, Electricity, Magnetism—when manifesting themselves 
through the organising protoplasm, become converted into the 
phenomena of me, and that the poet has unconsciously enun¬ 
ciated a great scientific truth when he tells us of 


hypothesis 
biologist i 
world of li 



As though they ■ 


vjiA light ” 


But all this Is only carrying us one step back in the grand 
generalisation. All science is but the intercalation of causes, 
each more comprehensive than that which it endeavours to 
explain, between the great primal cause and the ultimate 

I have thus endeavoured to sketch for you in a few broad 
outlines the leading aspects of biological science, and to indicate 
the directions which biological studies must take. Our science 
is one of grand and solemn Import, for it embraces man himself 
and is the exponent of the laws which he must obey. Its subject 
is vast, for it is Life, and Life stretches back into the illimitable 
past, and forward into tbe illimitable future Life, too, is every- 
where. Over all this wide earth of ours, from the equator to the 
poles, there Is scarcely a spot which has not its animal or Us 
vegetable denizens—dwellers on the mountain and on the plain, 
in the lake and on tbe prairie, m the arid desert and the swampy 
fen, from the tropical forest with its strange forms and gorgeous 
colours, and mynad voices, to the ice-fields of polar latitudes 
and those silent seas which he beneath them, where living thugs 
unknown to warmer climes congregate in unimaginable multi¬ 
tudes. There is life all over the solid earth, there is life 
throughout the vast ocean, from its surface down to its great 
depths, deeper still than tbe lead of sounding-line has 
reached. 

And it Is with these living hosts, unbounded in their variety, 
infinite in their numbers, that the student of biology must make 
himself acquainted. It is no light task which lies before him 
— no mere pastime on which he may enter with trivial purpose, 
as though it were but the amusement of an hour, it is a great and 
solemn mission to which he must devote himself with earnest 
mind and with loving heart, remembering the noble words of 


“ Knowledge is not a couch whereon to rest a searching and 
-‘let* spirit; nor a terrace for a wandering and variable mind 
ralk up and down with a fair prospect; nor a tower ot state 
* • - ,t ie lf upon; nor a fort or commanding- 


to walk up 

for a proud mind to raise ltseu upon; nor «. w.........— 

ground for strife and contention; nor a shop for profit and sale 
but a rich storehouse for the glory of the Creator, and the relief 
of man’s estate." 




SECTIOH G.—Mechanical Science 

Opening Addxess by the Pxesidbnt, W. H. Barlow, 
C.E., F.R S. 

In the observations which I have to address to you I shall not 
attempt a general survey of a subject so vast and so varied as 
the manufactures of this country, nor shall I attempt to describe 
the many new and beautiful inventions and mechanical appliances 
which form a distinguishing feature of the age in which we live; 
but I shall endeavour to draw your attention to one of the new 
materials, namely modern steel —a material which, though of 
comparatively recent origin, has already become an important 
industry, and whose influence in the future seems destined to vie 
m importance with that resulting from the introduction of iron. 

X have used the term “modern steel," because, although the 
great movement m simplifying and cheapening the process of 
producing steel is necessarily associated with the name of Mr. 
Bessemer, yet we have further important steps taken in a forward 
direction as to the production and treatment of steel by Dr Sie¬ 
mens and Sir Joseph Whitworth and others, both in this country 
and abroad. 

It is now seventeen years since Mr. Bessemer read a paper at 
the meeting of the British Association at Cheltenham, which was 
entitled, “On the Manufacture of Iron and Steel without Fuel.” 

It is satisfactory to know that Mr Bessemer has often ex¬ 
pressed his firm conviction that had it not been for the publicity 
given to Ins invention through the paper which he read before 
the Mechanical Section of the Untian Association in 1856, and 
the great moral support afforded him by men of science whose 
attention was thereby directed to it, he believes that he would 
not have succeeded m overcoming the strong opposition with 
wtuch his invention was met m other quarters 

About this time, or perhaps a little later, a material was pro¬ 
duced called “puddled steel,” and about the same time the metal 
known as 11 homogeneous iron ” 

The movement which had begun in the production of cheap 
steel was further assisted and developed by the regenerative fur¬ 
nace of Dr Siemens, by the introduction of the Siemens-Martin 
process of making steel, and further and most important progress 
is suggested by the recent process inttoduced by Dt Siemens in 
making steel direct from the ore. 

According to the returns published by the Jury of the Inter¬ 
national Exhibition of 1S52, the toial annual produce of steel in 
Great Britain at that time was 50,000 tons. At the present time 
there are more than 500,000 tons made by the Bessemer process 
alone, added to which Messrs Siemens's works at Bandore pro¬ 
duce 200,000 tons, besides further quantities which are made by 
bit process at Messrs. Vickers, Messrs. Cammells, the Dowlais, 
and other works. 

1 shall not, however, detain you by attempting to trace up the 
history and progress of steel, nor attempt to notice the various 
steps by which this branch of industry has been brought to Us 
present important position. My object is to draw attention to 
this material as to its use and application for structural and en¬ 
gineering purposes. 

The steel produced by the Bessemer process was at a very 
early stage employed in tails and wheel-tires In U>th these ap¬ 
plications the object sought was endurance to resist the effects of 
wear, and toughness to prevent fracture by blows, 'there does 
not exist at present sufficient information to determine accurately 
the relative values of steel and mm when used for these purposes 
As used ibr wheel tires, steel had to compete with iron of the 
highest quality, but it is nevertheless introduced on mo>t of our 
railways. The iron used in rails was nut of such a high quality, 
and the difference In duration shows a very marked advantage in 
the employment of steel, the duration of steel rails being variously 
estimated at from three to sul times that of iron 

Steel is also extensively used for ships’ plates, and by the War 
Department for lining the interior of the heaviest guns; while 
Sir Joseph Whitworth and Messrs. Krupp make guns entirely 
of steel, though for these purposes the metal is of different 
quality and differently treated, in order to withstand the enor¬ 
mous concussions to which it it subjected. 

And, further, we have steel used m railway-axles, crank-axles 
for engines, in boilers, in piston-rods, in carnage springs, and 
for many other purposes. 

But notwithstanding these various employments of steel, there 
has been, and there continues to be, a difficulty in applying it to 
engineering structures in this country. 


The want of knowledge of the physical properties of steel 
having been the subject of remark at a discussion at the Institu¬ 
tion 0? Civil Engineers in 1868, a committee, composed of Mr. 
Fowler, Mr. Scott Russell, Captain Galton, Mr. Berkley, mod 
myself, undertook to conduct a series of experiments upon this 

The first were made for the Committee by Mr. Ktrkaldy with 
his testing-machine m London, and were chiefly directed to as- 1 
certain the relation which subsists between the resistance of ten¬ 
sion, compression, torsion, and transverse strain. 

In this series of experiments twenty-nine bars, 15 ft long, 
were used, each bar being cut into lengths, and turned or planed 
into suitable forms for the respective tests, so that a portion of 
each bar was subjected to each of the above-mentioned tests 

The tensile resistance varied in the different qualities of steel 
from 28 to 48 tons per inch, and the experiments established 
conclusively that the relation subsisting between the several re¬ 
sistances of tension, compression, and transverse strain is through¬ 
out practically the same as m wrought-iron , that is to Bay, that 
a bar of steel whose tensile strength is 50 per cent above that 
of wrought-iron will exhibit about the same relative increase of 
resistance under the other tests. 

They further showed that the limit of elasticity In steel is, like 
that of wrought-iron, rather more than half its ultimate resist¬ 
ance The total elongation under tensile strain, and the evi. 
dences of malleability and toughness, will be referred to here¬ 
after. 

The second senes recorded in the book published by the 
Committee gave the results of tempering steel in oil and water 
They were made by the officers of the gun-factory at the Royal 
Arsenal at Woolwich, and show a remarkable increase of strength 
obtained by this process This property of steel is now fully 
recognised and made use of in the steel which forms the lining of 
the largest guns 

The third senes of experiments was made by the Committee 
upon bars 14 ft long, 1J in in diameter, with the skm upon the 
metal as it came Irom the rolls 

The object of these experiments was specially directed to as¬ 
certain the modulus of elastuity They were made with the test¬ 
ing machine at H M Dockyard at Woolwich, which machine 
was placed at our disposal by the Admiralty The bars were 
obtained, with some exceptions, in sets of six from each maker, 
three bars of each set being used 111 tension and three m com¬ 
pression. 

Bars of iron of like dimensions were also tested m the same 
way, m older to obtain the relative effects in steel and iron. In 
these experiments sixty-seven steel bars were tested whose tensile 
strength vaned from ja to 53 tons per inch, and twenty-four iron 
bars varying from 22 to 29 tons per inch. 

The amount of the extensions and compressions were ascer¬ 
tained by d/ral meusto ement, verniers being for this purpose at¬ 
tached to the bar itself, 10 it apart, so that the readings gave 
the absolute extensions and compressions of this length of the 
bar 

These experiments, which were very accurately made, showed 
that the extension and compression of steel per ton per inch was 
a little less than wrought-mm, that the extension and compres- 
I sion weie very nearly equal to each other, and that the modulus 
I of elasticity of steel may be taken at 30,000,000, which result 
I agrees with the conclusions arrived at by American engineers on 


colly equal to the compression, it follows that the neutral axis of 
a structure of steel, strained transversely, will be in the centre 
of gravity of its section, and that the proper proportion to give 
to the upper and lower flanges of a girder, when made of the 
same quality of steel throughout, will be the same at in wrought- 
iron. Secondly, because the modulus of elasticity of steel is 
practically equal lo that of wrought-iron, and the limit of elas¬ 
ticity is greater, it follows that in a girder of the same proportions 
as wrought-iron, and strained with an equal proportion of it* 
ultimate tensile strength, the deflection will be greater in the 
steel than in the iron girder, in the rate of the strength of the 
metals; so that if it is necessary to make a steel girder for a 
given span deflect under its load the same amount as mi iron 
girder of the same span, the steel girder must be made of greater 
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tnpiy to the riveting of won apply equally to steel; that is to 
say, thafc lfee total shearing area of the rivets must be the same, 
or rather must not be less, than the sectional area of the bar 

We know from established mechanical laws that the limiting 
spans of structures vary directly as the strength of the mitcrnl 
employed m their construction when the proportion of depth to 
span and all other circumstances remain the same. We know 
also that, taking an ordinary form of open wrought iron detached 
girder (as, for example, when the depth is one-fourteenth of the 
span), the limiting span in iron, with a strain of 5 tuna to the 
inch upon the metal, is about 600 ft ; and it follows that a steel 
girder of like proportions, capable of bearing 8 tom, to the inch, 
would have theoretically a limiting span of 960ft 

This theoretical limiting span of 960 ft would, however, be 
reduced by some practical considerations connected with the 
minimum thickness of metal employed in certain parts, and it 
would, in effect, become about 900ft forja glider of the before- 
mentioned construction and proportions 

The knowledge of the limiting span of a structure, as lias 
been explained elsewhere, enables us to estimate very quickly, 
and with close approximation to the truth, the weight of girders 
required to carry given loads over given spans , and although 
the limiting spans vary with every form of structure, we can 
obtain an idea of the effect of introducing steel by the relative 
weights of steel and iron required in girders of the kind above 
mentioned 

Assuming a load in addition to the weight of the girder of one 
ton to the foot, the relative weights under these conditions 
would be as follows t— 

Weight of sleet Wright of iron 

Span girder girder 


200 57 100 

300 150 300 

400 320 800 

It Is not alone in the reUtive weight or in the relative cost that 
the advantage of the stronger material is important, but with 
steel we shall be enabled to cross openings which are absolutely 
impracticable in iron 

It will naturally be asked why it is that steel is not used in 
these structures, if such manifest advantages would result from 
its employment 

The reason is twofold 1— 

1st There is a want of confidence as to the reliability of steel 
in regard to Us toughness and its power to resist fracture from 
sudden strata 

2nd. bteel is produced of various qualities, and we do not 
possess the means, without elaborate testing, of knowing wheilicr 
the article presented to us is of the require 1 quality for structural 
purposes A third reason, arising probably out of those In foie 
mentioned, is found in the fact that m the regulations of the 
Board of Trade relative to railway structures, although rules are 
given for the employment of cast-iron and wrought-iron, steel 
has not, up to the present time, been recognised or provided for 

Nov, as regards the question of toughness and malleability, 
and referring again to Mr Kirknldy’s experiments, it appears 
that in the tests of “ Bessemer steel” 18 samples were tried under 
tensile strain, the length of the samples being m round numbers 
50 in. and the diameter 1 ’382 in. , and that when these were 
sub)ected to ultimate strain, the elongation at the monieut of 
fracture was in the most brittle example 2} in , but generally 
varied from 44 to 94 inches 

In the experiments on transverse strain, in which the bars 
were nearly 2 in. square and only 20 in between the points of 
support, all the “Bessemer steel” simple^ except two, bent 
6 in. without any crack Again, in the experiments made by 
the Committee on bars 14 ft. long and 14 in. 111 diameter, out of 
ao bars of the milder quality of steel, 16 extended more than 
8 in., and of these to extended more than 12 In. . . . 

* The treatment by comparison is especially important where 
metal is required 111 large masses and.of great ductility because 
the larger the mas. and the greater the ductihty, the larger and 
more numerous are the air-cells, and the effect of the pressure 
is to completely close these cells and render the metal perfectly 
solid 

By this process mild steel can be made with a strength of 40 
tons to the inch, having a degree of ductility equal to that of 
the best iron. 


The t 


ductility somewhat 


highly carbonised qualities show a decrease of 
what in the same ratio as the strength increases. 


Without going into the numerous achievements of 8ir Joseph 
Whitworth, resulting from the employment of steel, in connection 
with the extreme accuracy of workmanship produced at his 
work% or doing more than mention the flat-ended steel shot and 
shell which pass through iron plates when fired obliquely or 
penctiate ships’ sides below the level of the water, I would call 
attention to those applications of steel which bear upon its 
strength and toughness. 

In the first place, there are small arms made entirely of steel, 
<>f wonderful range and accuracy, capable of penetrating 34 half¬ 
inch planks, which is about three times the penetrating power 
of (lie Enfield rifle 

Secondly, there are the large guns, also entirely of steel, 
throwing projectiles from 250 lbs to 310 lbs. in weight, and 
bin mug from 40 to 50 lbs of powder at a charge, with which a 
range of nearly 64 miles is obtained 

In both these case-, the degree of strength and toughness re¬ 
quited in the metal is much greater than is necessary for engi- 
neei 1 n g structures. 

It iv unnecessary to occupy more time in multiplying example* 
of the toughness of steel It is well known to manufacturers, 
and must also be well known to many others here present, that 
steel of the strength of 33 or 36 tons per inch can be made, 
and is made in Targe quantities at moderate- price, possessing 
all the toughness and malleability required In engineering struc- 
tuies 

I will proceed, therefore, to the second part of the subject 

II imely, the want of means of knowing that a given sample 
of steel is of the quality suited for structural purposes 

With most other metals chemical analysis is in itself a com- 
plct. and sufficient lest of quality, but in steel it is not so. The 
toughness of steel may be altered by sudden cooling ; and 
although the effect of this operation, and generally the effects of 
tempering, are greater when the quantity of carbon is consider- 
,ibl<, yet it acts more or lc,s in the mild qualities of steel, so 
that ue cannot rely entirely on the aid of the chemist, but must 
fall back on mechanical tests And in point of fact, seeing that 
the qualities acquired are mechanical, it is no more than reason¬ 
able 1 hat the test should be mechanical, for this includes not 
only the test of material but of workmanship. 

Now there aie two descriptions of mechanical testing, which 
may be distinguished as destructive and non-destructive—the 
one being beyond and the other within the elastic limit of the 
m itenal 1 he destructive test is that usually applied to a part 
of an ailicle manufactured, as, for example, a piece cut off a 
holler plate and tested by absolute rupture, or by beuding or 
o In 1 wist, whereby the si length and quality of the material in 
the plate is known 

'Ihc non-desliuctive test is that usually applied to the finished 
work, as in the test of a boiler by hydr mhc pressure, or the test¬ 
ing oi 4 gun by the proof charge 1 he strain in this cast is 
made greater than that which will arise in the daily use of the 
article, but is not so greatly in excess as to be beyond the elastic 
limit of the material. 

As regards engineering structures tins second test is easy of 
a lphcation ; but it affords no sufficient criterion that the metal 
possesses that degree of toughness necessary to resist the action 
of sudden strains. 

It may be said that engineers may ascertain for themselves, by 
inspection and tesfrng at the works, that they are being supplied 
Willi the material that they require , but assuming that the tests 
and mode of testing were in all respects satisfactory to them, and 
that the metal supplied was of the right quality, we hare still to 
comply with the conditions of the Act foi the Regulation of 
Railways, and we must satisfy the Government inspector. 

11 is not to be supposed that he can attend all the required 
tests at the works ; and the question remains, how is the In¬ 
specting Officer of the Board of Tiade to be enabled to distin¬ 
guish the quality of metal in a finished bridge, when he is called 
upon to give a certificate that it is 6afe for public traffic ? 

If we could adduce clear and distinct evidence that the metal 
used for a bridge was of a quality which would bear 8 tons to 
the inch wiih as much safety as common iron can bear 5 tons, 
there can be no reasonable doubt that the Board of Trade would 
make suitable piovision in its regulations for the employment of 
such material 

The difficulty lies in the want of something whereby the quality 
of the metal may be known and relied upon with confidence by 
others besides dhose who made the article. 

In gold and silver this is accomplished by the stamp put upon 
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them, in guns and small aims we have the proof-mark, but in 
iron and ateel we "have nothing whereby the one quality of metal 
can be distinguished from another, and until some sufficient 
meant be devised for tins purpose, it is difficult to see how we 
are to escape from the position in which we are now placed— 
namely, that while we possess a material by which we can in¬ 
ornate considerably the spans and dimmish the weight and cost 
of engineering works, we are restricted to make designs and con¬ 
struct our works by a rule made for wrought iron, and adapted 
to the lowest quality of that material. 

As the rule made by the Board of Trade in respect of wrought- 
iron railway structures may not be generally known, I here give 

“In a wrought iron bridge the greatest load which can be 
brought upon it, added to the weight of the superstructure, 
should not produce a greater strain on any part of the material 
than 5 tons per inch " 

It will be observed that this 5 tons per inch is the governing 
element, irrespective entirely of the quality of metal used , and 
it it obvious that a rule so framed must act as a discouragement 
to any endeavour to improve the quahty of metal, while tt tends 
to induce the employment of the cheapest and most inferior 
descriptions which can be made under the name of wrought- 


In the samples tried by the Committee and Mr. Kirkaldy, tbK 
quantity of carbon varied from | per cent, to nearly t per cent} 
yet with this small variation in the carbon the strength ranged 
from thirty-three tons to nearly fifty-three tons per id. : and the 
ductility, represented by the ratio which the fractured area bore 
to the original section of the bar, varied from five-tenths in the 
tough qualities, until m the harder samples there was no diminu¬ 
tion perceptible. 

Au these materials are called steel, and have the some external 
appearance; but possessing, as they do, such a range of strength 
and such a variation in ductility, it becomes absolutely essential 
that there should be some classification or means of knowing the 
respective qualities among them 

The want of such classification casts an air of uncertainty over 
the whole question of steel, and impedes its application. To 
this want of knowledge is to be ascribed the circumstance that 
many professional men regard the material as altogether unre¬ 
liable ; while large consumers of steel, in consequence of the un¬ 
certainty of the quality they buy in the market, seek to establish 
works on their own premises and make theu own steel. 

I ought, I know, to apologue for detaining you so long on thin 
one question of steel, but I consider that the difficulties under 
which it is placed arc affecting interests of considerable impor- 


In endeavouring to seek an amendment of the rules, which 
Will permit of the employment of steel or other metal of higher 
strength than 5 tons to the inch, I feel bound to say that I do 
not consider that the Board of Trade is alone responsible for the 
position in which the question now stands j and as regards the 
Government Inspecting Officers, I can only say that in the 
numerous transactions I have had with them, and although 
differences of opinion have occasionally arisen, yet, considering 
the responsibility which rests upon them, I have fopnd them 
anxious to afford all reasonable facilities so far as their instruc¬ 
tions permitted 

The first step to be taken is to put our testing on a systematic 
and satisfactory basis 

The second is to establish some means whereby metal which 
has been tested can have its quality indicated upon it m such 
manner that it can be practically relied upon. 

The experiment* before referred to establish, sufficiently for 
all practical purposes, that the relation or proportion between 
the resistances to tension, compression, torsion, and transverse 
strain, is about the same in steel as in wrought-iron 

The testing required is therefore reduced to that necessary for 
ascertaining two properties, namely the strength and the toughness 
or ductility. 

The strength may be readily ascertained, and no difficulty 
arises on that head. 

The whole question turns upon the test for ductility, or the 
resistance to fracture by blows or sudden strain , and it must be 
admitted that the tests employed for this purpose are not framed 
on any regular or satisfactory basis. 

"Without, however, attempting to say what description of test 
may be found the best for ascertaining the property of ductility, 
it may be observed that what is required for this test is a definite 
bams to act upon, and that the samples should be so made as to 
Tender the test cheap, expeditious, and easy of application. 

The next requirement is that when a piece of, metal has been 
tested, and its qualities of strength and toughness ascertained, 
there should be some means of denoting its quality in an 
authentic manner. 

To a certam extent this is already done m iron by the mark of 
the makerj but something more than this is necessary to fulfil 
the requited conditions in steel 

What is termed steel, is iron with a small proportion of Carbon 
in it- These two ingredients are necessary to constitute steel; 
and there may or may not be present in very small quantities 
graphite, silicon, manganese, sulphur, and phosphorus. 

In connectionjwith the experiments made by the Committee, 
fourteen of the samples were tested by Mr. E. Richards, of the 
Barrow Steel Works, five of which were kindly repeated by 
Dr. Odhng. 

Although there are some discrepancies in the results which we 
cannot account for, yet some of the characteristics are brought out 
dgarly. 

It appears that manganese maybe present to the extent of four- 
tenths per cent. without injury either to the strength or ductility, 
but sulphur and phosphorus, except in extremely small quanti¬ 
ties, are fatal to ductility, 


Not only is a large and useful field for the employment of 
steel practically closed, but the progress of improvement in 
engineering structures » impeded both m this country and in 
other parts of the world where English engineers are engaged. 

For in consequence of the impediments to its employment in 
England, very few English engineers turn their attention to the 
use of steel They are accustomed to make their designs for 
iron, and when engaged in works abroad where the Board of 
Trade rules do not apply, they continue for the most part to 
send out the old-fashioned ponderous girders of common iron, 
in cases where the freight and difficulties of carnage make it 
extremely desirable .that structures of less weight and more easy 
transport should be employed. 

In conclusion, and whtlc thanking you for the patience with 
which you have heard me on this subject, I would observe that 
we possess in steel a material which has been proved, by the 
numerous uses to which it is applied, to be of great capability 
and value. we know that it is used for structural purposes in 
other countries, as, for example, in the Illinois and St Louis 
Bndgem America, a bridge of three arches, eacli 500 ft. spin; 
yet in this country, where “modem steel" has originated and 
has been brought to its present state of perfection, we are ob¬ 
structed by some deficiency m our arrangements, and by the 
absence of suitable regulations by the Board of Trade, from 
making use of it in engineering works. 

And I have considered it right to draw your attention to the 
position m which this question stands, well knowing that I could 
not address any body of gentlemen more capable of improving 
and systematising our methods of testing, or better able to devise 
effectual means lor removing the impediments to the use of steel, 
than are to be found in the scientific and practical men who form 
the Mechanical Section of the British Association. 
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AFRICAN TRAVEL 

The Lands of Cazemhe, Lacerda’s Journey to Cazemhd 
in 1798. Translated and annotated by Captain R F 
Burton, F R G.S. , also. Journey of the Pombeiros, 
P. J. Baptista and Amato Jos <5 across Africa from 
Angola to Tette on the Zambize. Translated by B. A 
Beadle , and a Rtsum& of the Journey of MM. Monteiro 
and Gamitto. By Dr. C. T. Beke. (Published by the 
Royal Geographical Society) John Murray, 1873.) 

The African Sketch Rook By Winwood Reade, with 
maps and illustrations, in'two volumes. (Smith, Eklu 
and Co, 1873 ) 

HESE are extremely different kinds of books, though 
both are valuable. The first is almost unreadable 
except by geographical students, the second is tho¬ 
roughly popular and amusing The pending explorations 
of Livingstone have given a special interest to the various 
journeys of Portuguese explorers, and the Royal Geogra¬ 
phical Society have done well m making the records of 
these journeys accessible to English readers The earliest 
and most important is that of Di. De Lacerda, who went 
on a Government mission to the capital of Cazembd, situ¬ 
ated at the southern extremity of Lake Moero, about 500 
.miles north-west of Lake Nyassa He died on the way, 
but the journey was concluded under the second in com¬ 
mand. The Journal is given at length, and is very dull 
reading, except for the.insight it gives into the character 
of the numerous Portuguese and half-castes who accom¬ 
panied the expedition, and who were in a continual state 
of squabble from the first day to the last. Dr. De Lacerd.i 
was evidently an amiable and intelligent man, and his 
notes are comparatively pleasant reading, and give some 
little notion of the country and the people. The Journal 
of his successor, an ecclesiastic (Fr. Pinto), is, however, 
so exclusively occupied with a record of the disputes 
among the members of the expedition, that it was hardly 
worth printing Capt. Burton’s translation is very free, 
and no doubt very accurate, but he is so idiomatic as 
almost to require translating himself; and such terms as 
“ loot,” “ dash,” “ notions,” and “ magotty heads,” which 
are repeatedly used, are hardly characteristic of the serious 
and matter-of-fact diary of the Portuguese exploreis. His 
notes are very copious, often considerably exceeding (he 
text, and some of them are instructive ; but we find in 
them too many onslaughts on Mr. Cooley, and endless 
minute criticisms on African orthography. The free state¬ 
ment of Capt. Burton’s peculiar views on civilisation, re¬ 
ligion, polygamy, and other matters, is also rather out of 
place We are told foi instance that, to Capt. Burton, 
“ Alexander is the first person of the triad which humanity 
has as yet produced ; the other two being Julius Casar 
and Napoleon Bonaparte,” and that “ Blakeley guns and 
railways” are the indices of true progress. 

If, however, this part of the book is dull,* the second 
part—the Route Journal of the Pombeiros—is dreary m 
the extreme. We have page after page of such entries as 
these:— “ Friday, 12th—At seven in the monung we got 
up and left the top of the hill, We passed seven narrow 
Streams which run into the Luapula. We came to another 
No. 004—Vol, via 


desert near a narrow river where we found a circle made. 
We met nobody and walked with the sun in our front,” 
In the third part we are spared the detailed journals and 
are given a resumt by Dr. Iieke, in which wc have all 
that is of interest compressed into a few pages. These 
journals show that African travel was beset with the same 
difficulties and troubles seventy years ago as it is now, 
and that the custom of [exacting presents and causing 
i delays at every village is an ancient African institution 
j The work is illustrated by an excellent map, in which all 
the geographical information to be extracted from these 
I journeys is laid down, and the routes of all the travellers, 

■ as well as those of Livingstone, distinctly marked. It 
will therefore be of great value in tracing the future pro¬ 
gress of that illustrious traveller 

Mr. Winwood Rcade’s well-named “African Sketch 
Book ” is a work of an altogether novel kind In a series 
of picturesque and sparkling chapters he gives us sketches 
of the various pictures of African life and scenery, epi¬ 
sodes of travel, the slave trade, the history of African 
exploration, and other subjects, and interspersed with 
these are little tales illustrative of the various phases of 
native life or of European life in Africa Mr. Reade ha? 
twice visited Africa The first time, in 1862-63, he 
went over Du Chaillu’s ground, and enabled us to sepa¬ 
rate the true from the imaginative m that traveller’s book ; 
and he also visited Angola and Scnegambia. The second 
time, in 1868—70, he spent two years m Africa, on the 
Gold Coast and Liberia, and made an adventurous jour¬ 
ney from Sierra Leone to the Niger, at a point never 
before reached by a European traveller. The narrative 
of this journey occupies about half the second volume, 
and is very interesting; although it is perhaps a little 
marred by the sketchy style in which it is written (in the 
fonn of letters to a young lady), and by the prominence 
given to the author’s fears, hopes, and ambitions, all of 
which will, however, prove attractive to many readers. 
When within about fifty miles of the Niger, at Falaba, 
the traveller was stopped by’ a native king, Sewa, who 
1 opt him in his court, as Speke was kept, for several months, 
and then allowed hun to return to Sierra Leone, sending 
with him an embassy and his own nephew, as an escort. 
Mr. Reade then endeavoured to get the Governor of 
Sierra Leone to send him on an expedition to the N lger, 
m which case Sewa would not have dared to stop him ; 
but finding that there would be great delays before this 
could be arranged, he took the bold resolution, although 
seriously ill, to return at once with the king’s nephew 
He did so, and telling the king, who was greatly surprised 
to see him, that he was’.now a traveller going to the Niger, 
but would stay with him three days, he was allowed to 
go on, and not only succeeded in reaching the Niger at a 
point about forty miles from its source, but went down its 
course to the north-east to the Hoard gold works, never 
before visited by any European. This journey undoubt¬ 
edly stamps Mr. Reade as a thorough African explorer. 

The Six years’ interval between his two journeys was 
devoted to a study of the literature of African travel, some 
of .the results of which are embodied in a large and very 
useful map, showing at a glance the portion of the country 
Visited by each traveller, as well as the various authorities 
which may be consulted on each district; and the com¬ 
parative importance of these Is Indicated by the type in 
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which the name is printed. The chapter entitled “ The 
African Pioneers," is a very interesting one, giving a 
.spirited sketch.of the life and labours of each of the im¬ 
portant African travellers from Ledyard to Livingstone; 
and we think Mr. Reade could do no better or more popular 
work than to give us in a compact and readable form, 
and as much as possible in each author’s own words, the 
concentrated essence of those vast piles of volumes on 
Africa, which he appears to have waded through. 

There is a very great improvement in this work over 
Mr. Reade’s earlier writings, and he himself recognises 
that his opinions are now changed for fairer and truer 
ones. He now speaks of the Negro race with respect, 
and often uses the term “ native gentleman." He be¬ 
lieves that “ if boys were removed at an early age from 
uncivilised society and brought up with the sons of gentle¬ 
men at home, they would acquire something better than 
book-learning—namely the sentiment of honour. My 
long and varied experience of the African Race has 
brought me to believe that they can be made white men 
in all that is more than skin-deep.” He speaks well of 
the native Missionaries, and says of one of them at Sierra 
Leone, of whom he saw a good deal, that he “ does not 
differ, so far as I can see, from an English gentleman and 
clergyman m manners, speech, or disposition.” Such 
men have far more influence with the natives than 
English clergymen can have. “ An ordained Negro is a 
walking sermon, a theological advertisement. The 
savages regard an Oxford Master of Arts as a being 
fearfully and wonderfully made, belonging to a different 
species from himself. His argument invariably is, ‘ White 
man’s God, he good for white man ; black man’s God, 
he good for black man.' But when he beholds a man as 
black as himself with a shiny hat, a white cravat, glossy 
garments, and shoes a yard long, wearing a gold watch 
in his fob, blowing his nose in a cloth, and ‘ making 
leaves speak; ’ and >hen he is informed that these are 
the results of being baptised, he also aspires to become 
a white man, and allows himself to be converted." 

Good service is done by pointing out that what is 
usually called the typical Negro with jet-black skin, 
thick lips, and flat nose, is by no means typical, but is 
an extreme and exceptional type; that coffee colour of 
various shapes is the characteristic colour of Negroes, that 
their features are often finely formed, and of quite a 
European cast. Blackness of skin is said to be most pre¬ 
valent where heat and moisture are combined, but it is re¬ 
cognised that this is not necessarily, or even probably, 
the cause of the blackness. 

Mr. Reade's book is full of brilliant or witty sayings. 
Of the gorilla he says that “ there is little doubt that some 
day or other this renowned ape will make its appearance 
at the Zoological Gardens, to bnghten the holiday of 
the artisan, and to alleviate the sabbath of the fashion¬ 
able world.” Relating how a man once refused to guide 
him to a plantation about three miles off, for fear he 
should kill some game on the way and compel him to 
carry it, he remarks, “ And yet it is often asserted that the 
Negroes are incapable of foresight ” The natives of the 
interior firmly believe that Europeans buy slaves to eat, 
and ar^pjd cannibal Fan was anxious to know why they 
took OTetrouble to send so far for people to eat Were 
the black men nicer than the white men ? Mr. Reade’s 


answer was dictated by motives of policy, as he was in a 
cannibal country. He assured his questioner that white 
men’s flesh was a deadly poison, and so they were 
obliged to import their supplies 1 Of Livingstone it is 
remarked that “ only twice in his life since he was a 
youth has he visited England, returning after a while to 
his true home in the wilderness, with his health shattered 
by the toils of literary composition,’’ 

We find also many passages of good or of doubtful 
philosophy. Mr. Rcadc seems impressed with the 
strange idea that if we could by any means double the 
number of our tall chimneys in the cotton districts, we 
should necessarily advance our civilisation and benefit 
the human race. For example, among arguments for 
opening up the Niger we arc told —“ The country which 
lies beyond the confluence of the Quorra and the Binud 
I is one of the largest cotton-growing areas of the woild. 
At present the people dress themselves But when tlic 
Niger trade js once established, our cheap cotton goods 
will soon destroy the native industry, and the people will 
export their raw cotton instead of weaving it themselves ” 
And as one of the mam results of the blood and treasure 
expended on African sod, we arc .told that “new maikcts 
have been opened for British manufactures.” But does 
it not occur to Mr Reade, that to destroy native industries 
instead of improving them may not advance a people ; 
and that to tncicase the already large proportion of our 
population who pass thur lives m a monotonous routine 
amid the smoke of furnaces and the din of machinery, 
and helpless as infants if their .own source of living fads 
them (as it has faded them and may again), may not 
really advance us on the road to civilisation ? 

As an example of the manner in which our author 
often compressts into a few lines the results of much 
labour, take the following passage summarising the results 
of Nile exploration and the relative share of the two 
great branches in forming) the River Nile and the Land 
of Egypt“ Thus the Nile is created by the rainfall of 
the Equator, and Egypt by the rainfall of the Tropics If 
the White Nile did not exist, the Black Nile would be 
nothing—it would perish in the sand, But if the Black 
Nile did not exist, the White Nile would be merely a 
barren nver in a sandy plain, with some Arab encamp¬ 
ments on its banks.” 

The arrangement of this book seems to be its weakest 
point. We are taken up and down the coast, and back 
again over old ground, till we hardly know where we are ; 
and the confusion is increased by the insertion of the il¬ 
lustrative tales in the body of the work. It would have 
been far better if these tales had been kept together, and 
the rest of the work arranged in systematic geographical 
order. The work is provided with numerous good wood- 
cuts ; and the maps, which illustrate in a novel and 
ingenious manner the slave trade, the religions of Africa, 
African discovery, and African literature, are very valu¬ 
able. The tales themselves are clever, and some admir¬ 
ably illustrative of African life; but most of them are 
melancholy m their catastrophes, and indicate that the 
author takes a somewhat gloomy view of human life and 
human nature. Of these, “ Ananga ” is the best It is 
the story of a daughter of the King of Cazembd, who 
mames a Portuguese officer and runs away with him ; 
and, arriving in th# Cape Colony, is so overwhelmed by 
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the rush of new ideas excited by one after another of the 
wonders of civilisation, that she dies, like the Lady of Bur- 
leigh, overcome 

“ By the burthen of an honour unto which she was not bom.’’ 

It is altogether a charming story, and is written in a 
style which we hope Mr. Reade will cultivate. 

In justice to the author, it must be stated that the 
present work is intended for family reading, and to popu¬ 
larise a knowledge of modem Africa. He promises a more 
serious book, treating of many subjects in connection 
with the native races, of great interest to students of 
man; and this will be looked forward to with interest, 
since few men are now better qualified than Mr Reade, 
both by travel and study, to tell us the real truth about 
the Negro Alfred R. Wallace 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymous 

Tait and Tyndall 

[We have received further communications from Professors 
Tyndall and fait on the subject of the correspondence that has 
appeared m our columns We feel that we are only consulting 
the true interests of Science in declining to print further com¬ 
munications on a subject which has assumed somewhat of a ptr 
sonal tone, and in this idea we are supported by many of the 
best friends of both parties, who, however, will approve ol oui 
giving the following brief extract from Dr. Tyndall’s con lmiimca 
tion —“ My letter was rapidly written, and the proof of it 
reached me, not on the Tuesday evening, as 1 expected, but on 
the Wednesday morning when I was in the midst of my prepsi 1- 
tions for Br id ford. I had theiefore little lime togiveit the calm 
thought which it ought to have received On re-reading it I 
find two passages m it which I think n desirable to cancel Hie 
first is that in which I Bpeak of lowering myself to the level ol 
Prof. Tait, the second that 111 which I reflect upon his manhour) 
These passages I wish to retract Ed. Nviuke ] 

On the Males and Complemental Males of certain 
Cirripedes, and on Rudimentary Structures. 

I Iil'O permission to make a few rcmmks bearing on Pi of 
Wyville Thomson’s inteiesting account of the rudimentary males 
of Sc.i!peltum seg/urn, m your number of August 28th Since 1 
described in 1851, the males and complemental males of certain 
cirupedes, I have been most anxious that some competent 
naturalist should re-examine them; more especially as a Hen¬ 
man, without apparently having taken the trouble to look at 
any specimen®, has spoken of my description as a fantastic 
dream That the males of an animal should be attached to the 
female, should be very much smaller than, and diffei greatly m 
structure from her, is nothing new or stiange. Nevertheless (In¬ 
difference between the males and ihe hermaphrodites of Suit 
pedum vulgme is so great, that when 1 first roughly dissected the 
former, even the suspicion that they belonged to the class of 
cirripedes did not cross my mind. 1 hese males are half as I irgc 
as the head of a small pm , whereas the heimaphroditcs are 
from an inch to an inch and a quarter in length. They consist 
of little more than a mere sack, containing the male reproductive 
organs, with rudiments of only four of the valves , there is no 
mouth or alimentary canal, but there exists a rudimentary thorax 
with rudimentary cirri, and these apparently serve to protect the 


orifice of the sack from the intrusion of enemies The males of 
Alcippe and Cryptophialus are even more rudimentary ; of the 
seventeen segments which ought to be fully developed, together 
with their appendages, only three remain, and these are imper¬ 
fectly developed ; the other fourteen segments arc represented 
by a mere slight projection bearing the prnbosci formed penis 
Thia latter organ, on the other hand, is so enormously developed 
in Cryptophialus, that when fully extended it must have been 
between eight and nine times the length of the animal! There is 
another curious point about these little males, viz., the great differ¬ 
ence between those belonging to the several species of the same 
genus Scalpellum: some are manifestly pedunculated cunpedcs, 
differing by characters which in an independent creature would 
he considered as of only generic value; whereas others do not 
offer a single character by which they can be lecogmsed as 
cirripedes, with the exception of the cast off prehensile, larval an¬ 
tennae, preserved by being buried in the natural cement at the point 
of attachment But the fact which has interested me most is the 
existence of what I have called Complemental Males, from their 
being attached not to females, hut to hcimnplnodites , the latter 
having male organs perfect, although not so largely developed 
as in ordinary cunpedcs We mustj turn to the vegetable king¬ 
dom for anything analogous to this, foi, as is well known, cer¬ 
tain plants ptesent hcimaplirodlte and male individuals, the 
latter aiding 111 Ihe cross fertilisation of the former The males 
and complemental males in some of the spceies of three out of 
the four very distinct geneia 111 which I have described tlicir 
occurrence, are, as already stated, extremely minute, and, as they 
eannot feed, are short-lived l hey are developed like other 
l cirripedes from larva:, furnished with well-developed natatory 
legs, eyes of great size and complex piehensile antenme, by 
these organs they are enabled to find, cling to, ami ultimately 
to heroine cemented to the heimaphrodite or female 'l he male 
laivic, after casting their skins and being as fully developed 
as they ever will hi, perform their (nasculine function, and then 
pensh At the in xt bleeding season they nie succeeded by ft 
fiesh ciop of these annual mahs I11 Sratjillitm zult’ase I 
have found as many as ten males attached to the oiifiecof the 
sack of a single lu rmapmodile , and in Alcippe, fouite-cn 
males attached to a single female 
He who admits the principle of evolution will naturally in¬ 
quire why and how these minute rudimentary males, and 
especially the complemental males, have been developed It 
is of course impossible to give any definite answer, but ft 
few remarks may be hazarded on this subject. In my “ Va¬ 
riation under Domestication,” T have givvn reasons for the 
belief that it is an extiemely general, though appaiently not 
quite universal law, that organisms occasionally intern oss, and 
that great benefit is derived therefrom. I have been laboriously 
experimenting on this subject for the last six or seven years, and 
I may add, that with plants there cannot be the least doubt that 
great vigour is thus gained; and the Jesuits indicate that the 
good depends on the crossed individuals having been exposed 
to slightly different conditions of | hie. Now as cirripedes jare 
always attached to some object, and as they are commonly her¬ 
maphrodites, their intercrossing appears, at first sight, impos¬ 
sible, except by the chance carnage of the spermatic fluid by the 
currents of the sea, like pollen by the wind, but it is not 
probable that this can often happen, as the act of nnpregnationt 
takes place within the well enclosed sack As, however, these 
animals possess a probosci-formed penis capable of gieat elonga¬ 
tion, two closely attached hermaphrodites could reciprocally 
fertilise each other This, as I have elsewhere proved, does some- 
Umes,‘perhaps often, actually occur Hence perhaps it arises, that 
most cinipedea ate attached m clusters. The curious Anelasma, 
which lives buried in the skin of sharks in the northern seas, is 
said always to live in pairs. 1 Whilst reflecting how far cliripedes 
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usually adhered to their support in clusters, the case of the genus I or stamens of many plants, it seems incredible that the reduce 


Acasta occurred to me, in which all the species are embedded in 
sponges, generally at some little distance from each other; I then 
turned to my description of the animal, and found it stated, that 
in sereral of the species the probosci-formed penis is ‘ 1 remarkably 
longand this I think can hardly be an accidental coincidence. 
With respect to the habits of tlic genera which are provided 
with true males or complement^ males. -all the species of 
Scalpellum, excepting one, are specially modified for attachment 
to the delicate branches of corallines i the one species of Ibis, 
about which I know anything, lives attached, generally two or 
three together, to the peduncle of another cimpode, vie a 
Pollicipes! Aluppe and Cryptoplualus are embedded in small 
cavities which they excavate in shells No doubt In all these 
cases two or more full grown individuals might become attached 
close together to the same support, and this sometimes occurs 
with Sialpillum vnlgute, but the individuals in such groups arc 
apt to be distorted and to have their peduncles twisted. There 
would be much difficulty in two or more individuals of Alcippe 
and Cryptophialus living embedded In the same cavity Mure* 
over, it might well happen that sufficient food would no* be 
brought by the currents of the sea to several individuals of these 
species living close together Nevertheless in all these cases it 
would be a manifest advantage to the species, if two individuals 
could live and flourish close together, so as occasionally to inter¬ 
cross Now if certain individuals were reduced 111 size and 
transmitted this character, they could readily be attached to the 
other and larger individuals , and ns the process of reducti m 
was continued, the smaller individuals would be enabled to adheie 
closer and closer to the orifice of the sack, or, as actually occuis 
with some species of bcalpellum and with lbla, within the sack of 
the larger individual ; and thus the act of fertilisation would be 
safely effected. It is generally admitted that a division of phy. 
siological labour is an advantage to all organisms, accordingly, 
a separation of the sexes would be so to ctrrtpedes, that is if tins 
could be effected with fall security for the propagation of the 
species How in any case a tendency to a separation of the 
sexes fir»t arises, we do not know; but we can plainly sec that 
if it occurred in the present cose, the smaller individuals would 
almost necessarily become males, ns there would be much less 
expenditure of organic matter m the production of the spermatic 
fluid than of ova Indeed with 61 a/Jit !/uih vu/gan the whole 
body of the male is smaller linn a single one of the many ova 
produced by the hermaphrodite. The other and laiger indi¬ 
viduals would on the same principle cither remain hermaphro¬ 
dites, but with their masculine organs more or less reduced, or 
would be converted into females At any rate, whether these views 
are correct or not, we see at the present time within the genus 
Scalpellum a graduated series first on the masculine side, from an 
animal which is obviously a pedunculated cirripede with well- I 
proportioned valves, to a mere sack enclosing the male oigans, 
either with the merest rudiments of valves, or entirely destitute | 
of them; and secondly on the feminine side, wc have either 
true females, or hermaphrodites with the male organs perfect, 
yet greatly reduced. 

With respect to the means by winch so many of the most im¬ 
portant organs in numerous animals and plants have been greatly 
reduced m sue and rendered rudimentary, or have been quite 
obliterated, we may attribute much to the inherited effects of the 
disuse of parts But this would not apply to certain pirts, for 
instance to the calcareous valves of male cirripcdes which cannot j 
be said to be actively used Before 1 read Mr Mivart’s acute 
criticisms on this subject, I thought that the principle of the 
economy of growth would account for the continued reduction 
and final obliteration of ports j and I still think, that during the 
earlier periods of reduction the process would be thus greatly 
aided. But if we consider, for instance, the rudimentary pistils j 


tion and final obliteration of a minute papilla, formed of mere 
j cellular tissue, could be of any service to the species. The fol¬ 
lowing conjectural remarks are made solely in the hope of csdling 
the attention of naturalists to this subject It is known from 
the researches of Quetelet on the height of man, that the num¬ 
ber of individuals who exceed the average height by a given 
quantity is the same as the number of those who are shorter than 
the average by the same quantity , so that men may be grouped 
symmetrically about the average with reference to their height 
I may add, to make this clearer, that there exists the same 
number of men between three and four inches above the average 
height, as there are below it bo it is with the circumference 
of thur chests, and we may presume that this is the usual Jaw 
of vauation in all the parts of every species under ordinary 
conditions of .life That almost every part of the body Is 
capable of independent variation we have good reason to believe, 
for it is this which gives rue to the individual differences charac¬ 
teristic of all species Now it doc, not seem improbable that 
with a species under unfavourable conditions, when, during many 
generations, orpn certain area*, it is pressed for food and exists in 
scanty numbers, that all or most of its parts should tend to vary in 
a gi eater number of individuals towards diminution than towards 
increment of size, so that the groujung would be no longer 
symmetrical with reference to the average size of any organ under 
consideration. In this case the individuals whtch were born 
Willi parts diminished in size and efficiency, on which the welfare 
of the species depended, wruld be eliminated; those individuals 
alone surviving in tlic long run which possessed such parts of 
the proper size But the survival of none would be affected by 
the greater or less diminution of parts already reduced in sire 
and functionally useless We have assumed that under the 
above stated unfavourable conditions a larger number of indivi¬ 
duals are born with any particular part or organ diminished m 
size, than are born with it increased to the same relative degree; 
and as these individuals, having their already reduced and useless 
parts still more diminished by variation under poor conditions, 
would not be eliminated, they would intercross with the 
many individuals having the part of ncaily average size, and 
with the few having a of increased sue The result of such 
intercrossing would b:, in the course of time, the steady dinunu- 
tion and ultimate disappearance of all such useless parts No 
doubt the process would take place with excessive slowness; 
bttt this result agrees perfectly with what we see in nature, 
for the numlier of forms possessing tne merest traces of various 
organs is immense I repeat that I have ventured to make these 
hypothetical remarks solely for the bake of calling attention to 
this subject. Charles Darwin 

Down, Beckenham, Kent, Sept 20 

Reflection of the Rainbow 

Dbaw a circle to represent n rain-drop, or rather a section of 
it, by a plane passing through its centre, the sun, and the eye. 
Draw a straight line through the centre to repiesent a solar ray 
of mean refrangibility. At the front and back of the drop re- 
flection occurs, and the incidence being normal, the incident and 
reflected beams will coincide after the emergence of the latter 
from the drop Now suppose the ray through the centre to move 
parallel to itself, the incidence grows more and more oblique, 
refraction occurs at entrance and at emergence, the ray finally 
becoming a tangent to the drop Let the incident and the twice 
refracted and once reflected rays be produced backwards till 
they intersect behind the drop * the angle enclosed between them 
augments with the obliquity, reaches a maximum, and then 
diminishes. The ray corresponding in obliguity with this maxi • 
mum angular value, and those m its immediate vicinity, quit the 
drop sensibly parallel, and these are the rays which are effectual 
in the rainbow. Thi* angle being for red light a*’ and for 
violet light 40°, for light of mean refrangibility it is 41'. 

* If thoee parallel ray* before reaching the observer’* eye impinge 
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upon a surface of calm water, they are, in part, reflected accor¬ 
ding to the usual law, and a rainbow is then seen py reflection 
But the absolute position of the bow chances with every change 
in the position of the observer’s eye j hence the bow seen 
mirrored in the pool is not the reflection of that seen at the 
same time directly tn the heavens Suppose the shower to be 
fixed m space, then the drops which produce the bow seen 
directly, would not be those which produce the bow as seen by 
reflection 

In the paragraph to which your correspondent “Z.X Y ’’ has 
called attention, I meant to combat the notion, entertained 
by many, that the rainbow is reflected after the fashion of an 
ordinary floating cloud which emits light in all directions, and 
which, by the light thus emttted, paints its image in the water 
A few additional words might have made my meaning clearer , 
but as I was dealing at the time more with historic statement 
than with scientific exposition, I desired to be brief 1 can 
hardly think, however, that your correspondent will be angry 
with me for giving him what must have been agreeable as well 
as successful occupation at the Falls of the Rhine 

Royal Institution, bept 15 John Tynhali 


Original Research at the Universities 
My attention has been arrested by the following sentence in 
the extract given by you from Prof Frankland’s evidence 
before the Science Commission —“I believe that one cause 
(of the slow progiess of original research in I'ngland) lies in the 
entire non-recognition of original research by any of our Uni¬ 
versities Fven the University of London, which has been foie- 
most m advancing instruclion in experimental science, gives its 
highest degiee in bcience without requiring any proof ilut the 
candidate possesses the faculty of original research, or is com¬ 
petent to extend the boundaries of the science in which he gia 

It may interest Dr Frankland and those who take the 
same view as he dots, to know that this subject has engaged 
the attention of the graduates of the University of London. At 
a meeting of the Annual Committee of Convocation in Dcecmbei 
last, it was moved by Prof. Guthne— 

“ That every candidate for the degree of Doctor of Science shall 
be required to submit to his respective Examiners a written dis¬ 
sertation embodying some original research in one or more of 
the subjects of his intended examination , and that such dix-ci 
tation be approved before the candidate be allowed to proceed 
to examination ’’ 

This motion 1 had the honour of seconding , but the degree of 
acceptance which the principle involved in it met with fimn 
the Committee is seen by the sequel, as stated in the 
printed minutes, that it was “ lejected by a Urge majority ’ 
The exact number-, if my memory serves me rightly, 
were Ayes, 3, Noes, 16, among the Noes wore two Doctoi > 
and one Bachelor of Science, and at least five Doctors of Mcdi 
cine The “Annual Committee,” it maybe stated, is a rcpie- 
sentative body elected annually by the graduates m Convocation, 
but has no legislative or administrative power, this resting en¬ 
tirely with the Senate 

AtsuhoW Bennkii 


Endowment of Research 

With regard to the Endowment of Scientific Research, could 
not this be well placed in the hands (as it now is, to a very 
limited extent) of a Committee of the British Association ? the 
committee being authorised to supply funds for experimental 
purposes, and the members, say three or four in number, to have 
a permanent salary for the time spent in the examination of 
claims from applicants. 

It might possibly be desirable that one or more of the com- 
mitt< e should retire every two or three years and not be eligible 
for re-election until after the lapse of three years j and also, to 
prevent waste of time, that all applications for help should be 
presented only through one or more gentlemen of known scien¬ 
tific attainments, and not of necessity at the instigation of the 
person to whom the assistance was to be rendered. I believe 
that this would be a good practical arrangement as regards the 
poorer class, who are compelled to throw up valuable original 
(enearches to supply themselves and those depending on them 
with homes and food. 

The abuse of a trust of this kind woutd hardly be possible, as 


the help would of necessity be gtven in those cases where a cer¬ 
tain amount of work had already been done under difficulties, 
and where the natural instinct for original research was of neces¬ 
sity strongly developed The presentation of an annual sum for, 
say five years, renewable at tile end of the tunc if necessary, 
would be a godsend to many a man who has allowed himself to 
starve for the benefit of posterity. 

Thos. Fletcher 


FERTILISA TION OF FI.O IVERS B Y INSECTS • 
111 


On the co-extstenu of htv forms of Jlmoers in Hit mmt spa its or 
genus,—a more tonspuuous one adapted to cross-fertilisation by 
tnsiels, and a It 0 eonspuuem one adapted to selj-fei tihsation. 

S INCE Darwin,in his admirable work on Orchids,t had 
proved that the flowers of this family are endowed with 
an immense variety of comtn vances for cross-fertilisation 
by insects, it was almost gcnci ally admitted by botanists 
that cross-fertilisation is the rule throughout the whole 
vegetable kingdom Darwin’s well-known aphorism, that 
“ Nature abhors perpetual self-fertilisation” was exagge¬ 
rated by his successors in this field of research, Htlde- 
brand in Germany and Delpino m Italy, who, in their 
various elaborate memoirs on the fertilisation of flowers, 
repeatedly expressed thur strong belief that nature abhors 
self-fertilisation at all In direct opposition to this 
opinion, Axell I propounded the doctrine that the develop¬ 
ment of the fertilising arrangements in phanerogams has 
been always an advance, and still continues to advance, 
m one and the same direction, towards a perfection which 
affords more and more facilities for self-fertilisation. 

My own observations on the contrivances of our 
flowers and on the insects really visiting and fertilising 
them, have convinced me, that neither Hildebrand’s and 
Delpino’s, nor Axell’s opinion is a thoroughly adequate 
one, but that under certain conditions the facility for self- 
fertilisation is most advantageous to a plant, while, under 
other conditions, the incvitabicness of cross-fertilisation 
by the visits of insects is the more advantageous 

1 o all plants the flowers of which possess such a 
dcgiee of attractiveness for insects that cross-fertilisation 
by these transporters of pollen is never wanting, the 
possibility of self-fertilisation is quite useless, and from this 
cause, not being subjected to the effects of natural selec¬ 
tion, may be lost, like any useless peculiarity, and in 
many instances, indeed, has been lost. On the contrary, 
to those plants the flowers of which possess so slight a 
degree of attractiveness for insects, that the transportation 
of the pollen to the stigma by insects is effected m but 
very few cases, the possibility of self-fertilisation is most 
advantageous, and indeed we find in most cases such plants 
well adapted for self-fertilisation. 

Among many facts which 1 could appeal to as pi oofs 
of my statements, there are, I believe, none more in¬ 
structive than those alluded to in the superscription of this 
article. 

In some species of our wild plants I have found on 
different plants two different forms of flowers, evidently 
showmgtne connection above stated between attractiveness 
for insects and adaptation for inter-crossing or for self- 
fertilisation. As nobody before, for aught I know, has 
observed this phenomenon, 1 will give some details of 
the most important instances hitherto obseivcd 


Lystmachut vulgaris 

Of this species specimens with inoie conspicuous 
floweis are found in sunny localities The petals of this 
form are dark yellow with red at the base, on an average 
about 12 mm. long, and 6 n'111 wide, opening widely and 


t "Oath* Various Conmv. 
* Futilised by Idsccs. ” ‘ 
t la bis work- “ Om an 
ng." (Stockholm, i86y.) 


cli British and Foreign Orchids 
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bending outwards and backwards ; the filaments are red- 
coloured towards their end; the style overtops the longest 
stamens by some millimetres A species of bee, Mac- 
ropis Jabiata Pz., frequently visits these flowers for 
pollen. It comes first into contact with the stigma, and 
supplies it with pollen from previously visited flowers, 
thus regularly effecting cross-fertilisation. Hut if we pre¬ 
vent the visits of insects by covering over the stems by a 



net, self-fertilisation scarcely takes place, in consequence 
of the style overtopping all the stamens. 

Specimens of the same species with less conspicuous 
flowers are found in shady ditches The petals of these 
plants are lighter yellow, uniform in colour, without any 
red at the base, on an average 10 mm long, and 5 mm. 
wide , they only open slightly, remaining ncaily uptight, 



but diverging obliquely; the filaments are greenish yel¬ 
low, without any red towards their end , the style hardly 
equals the two lowest and longest stamens. The 
stigma comes without any external agency into con¬ 
tact uadi' the pollen of the same flower thus regularly 
experlmciQg self-fertilisation. This manner of producing 
seeds is an indispensable condition for preservation of 


this variety of Lysimachia vulgaris. For in consequence 
of its shady habitat, and of its lower degiee of attractive¬ 
ness for insects, its flowers are but very rarely visited, and 
it would be exposed to extinction without the possibility 
of propagation by self-fertilisation I but once observed 
a little fly of the family of Syrphida:, Syritta pipiens L., 
eating the pollen of this shady form of flowers Although 
this fly nnglit possibly tiansport pollen from one flower to 
the stigma of another, cross-fertilisation was nevertheless 
by no means more probable than self-fertilisation. 

The two forms here described of the flowers of Lyst- 
machta vulgaris graduate into each other by connecting 
forms, which arc met with in intermediate localities, for 
instance on the sunny edges of ditches 

Another example of the same sort of dimorphism, 
even moie striking than that just mentioned, is pre¬ 
sented by Euphrasia officinalis Of this species flowers 
are found in ditfeicnt localities of a vciy different size. 
Hut the more the atttactivcncss for insects is increased 
by the size of the corolla, the 11101c is cross-fertilisation 
secured in case insects visit the flowers, self-fertilisation 
at the same tune being prevented , while on the contraiy, 
the smallest flowers regularly fertilise themsehes, even 
without the visits of insects I will attempt to explain 
these peculiarities by drawings of the largest and of the 
smallest form of flowers I have hitherto been able to 
find 

In the flower just opened of the largest form (as shown 
in Fig 9), the stigma, already m a mature condition, 
gieatly overtops the anthers, therefore an insect,* in¬ 
serting its pioboscis into the tubular corolla m older to 
gam the nectar c ontained at the bottom of its tube, first 
grazes the stigma charging it with pollen-grains fiorn 
flowers pieviously visited, and thin pushes against the 
two hairs (sp) which piojcct fioin the two lower anthers 
(<*’) into the middle of the entrance to the coiolla. This 
shaking of the haus is tiansnutted to all the four anthers, 
which lie close togethei and arc soldered together by 
tlicir upper tnaigins, and a small quantity of the' smooth 
powdery pollen grains falls out of all the pollen sacs 
The slits in the pollen sacs being fringed with hairs 
directed downwards (as shown in Fig n) a lateral dis¬ 
persion of the pollen grains is prevented , all the pollen- 
grains shaken out fall directly dowmvai ds upon the pro¬ 
boscis, enabling it to, fertilise the next flower visited by 
the insect 

In the state just described the corolla has not yet at¬ 
tained its full size. Growing farther, it at length equals 
the stigma by which it was at first so much overtopped, and 
now the mutual position of the stigma and the anthers is 
that shown in Fig. 10. When occupying this position, 

! the stigma is always already shrivelled and brownish 
coloured, and is no longer capable of being fertilised. 
Self-fertilisation is therefore quite impossible. 

The probability of cross-fertilisation and of self-fertilisa¬ 
tion is directly opposite in the flowers of the smallest 
form, presented by 1- lg 12—14. Whilst in the flowers of 
the largest form, as just described, the anthers remain 
soldered together, and do not scatter their pollen unless 
the hairs are shaken, in the flowers of the smallest form the 
anthers separate from each other, and scatter nearly all 
tbeir pollen long before the corolla has fully opened. The 
end of the style, moreover, bends inwards so much as to 
bring the stigma (as Fig. 13 shows) close beneath the 
upper anthers. Therefore, on examining a flower hardly 
half-opened (Fig. 12), we always find the stigma already 
largely charged with pollen-grains of the same flower. 
When fully opened, the flowers of the smallest form show 
ihc stigma in a shrivelled and brownish coloured condi¬ 
tion, lying between the- separated and emptied pollcn- 
sacs (as shown m Fig. 14) Hence cross-fertdisation 
could scarcely be effected, even if insects (which I never 

m of D,p ‘* ra vui,,d * ih ’ 
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observed) should visit these very inconspicuous flowers 
The fringing hairs in the flowers of the largest form, 
so nicely securing the perpendicular falling of the pollen- 
grains upon the proboscis, arc quite useless in a 
flower regularly restricted to self-fertuisation , indeed, in 
the anthers of the smallest form we find no fringing hairs 
at all, or only a few isolated ones. 

The two extreme forms here described graduate into 
each other by various intermediate forms. When pub¬ 
lishing my book on “ Fertilisation of Flowers by Insect'),” 

I had never observed either the largest or the smallest 
form heie described. From this cause the figures in page 
291 of tny work, drawn from other varieties, difTer in 
some points from the description here given 

In Lysmuuhta vulgaris the two forms here described 
are so closely allied, tiiat no botanist, for aught I know, h is 
considered them worthy of being distinguished as lanetu s 
by separate names , m Euphrasia officinali f the ditfercncc 
between the two forms is somewhat greater, and some 
botanists, although overlooking the different manner of 
fertilisation, have distinguished them as varieties, (foi 111- | 
stance, Aschei son in his “ Flora der Proving Brandenbuig”) ' 

In a third example of the same dimorphism of | 
flowers, presented by Rhtnanthu\ ensta i;alh, the divci- , 
gencc of the two forms has proceeded so far that most j 
botanists distinguish them by separate nimcs, some ] 
as varieties (Rh t n i/a g ulli a and /3 of Linn.eus), othi 1 -> j 
as distinct spec ics (A7/ major Ehrh and Rh minor Eluli) j 
These two forms ditfer with respect to their fertilisation, | 
nearly in the same manner as the largest and the smallest 
form of Euphrasia offutnalis Rh mi nut having a I 
smaller corolla, and therefore being but iarel> visited by 
insects, regularly fertilises itself when insects do not visit 
it, by bending the stigma beneath the pollen-sac, which 
at last opens spontaneously, and covers the stigma 
with its pollen-giains In Rh major the stigma so far 
oveitops the pollen-sac that self-fertilisation is excluded 
It is, however, a remarkable ditference between Rh minor 
and the smallest form of Eupktana offn malts, that the 
former is regularly cross-fertilised, when visited by in¬ 
sects, if this happens not too late, and that it only has 
recourse to seif-fertilisation if altogether unvisited by 
insects * 

Lippstadt, Sept. 9 Hermann Mui.uk 


7 HR ' POLARIS' ARCTIC EXPEDITION 

'T'HE missing link in the story of the Polaris F.xpedi- 
-*■ tion has been picked up, and the narrative, as a 
whole, is one of the strangest in the whole history of 
Arctic adventure. Our readeis may remember the story 
we gave of the 19 persons who were left on the lce-floi 
when the Polaris broke from her moorings in about N 
lat. 79°, on the night of October 19, 1872, and who wert 
all miraculously rescued six months later off the coast of 
Labrador. Eleven more of the crew arrived at Dundee 
last Friday afternoon in the whaling vessel, Arctic, Capt 
Adams. Among these eleven are, Capt. S, O. Budding- 
ton, sailing and ice master, Dr Emil Bessels, II C 
Chester, first mate, W Martin, second mate, Emil Schu¬ 
mann, chief engineer, A. Odell, second engineer, besides 
a fireman, the carpenter, and three seamen. 

After the ship drifted away from the floe she ultimately 
reached Lifeboat Cove, wheie it was resolved to beach 
her, which was done after much trouble. From the 
timbers of the ship a house was constructed on shore, and 
by the help of a few friendly Esquimaux, and the provi¬ 
sions and coals saved from the Polaris' the fourteen men 
spent the winter much more comfortably than might have 
expected under the circumstances. Towards the 
end of the winter, however, it was resolved to make an 

* A furthoi 
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attempt to push southwards, and for this purpose 
tinder the superintendence of the energetic first mate, 
Mr. Chester, of whom all the crew speak in high 
terms, two boats were, amid many hardships, constructed 
out of some of the cabin-timbers of the Polaris About 
the middle of last June, the boats having l-_cn completed 
and packed with what provision could b> had, as well as 
ammunition, the party bade adieu to L'ieboat Cove and 
proceeded to make their way southwards. After many 
anxieties Cape York was reached on June 21 Here the 
boats were quite beset among the ice 1 at the greatest 
possible excitement and fear were ex; ucnced when, on 
the 23rd, a vessel was espied. She turned out to be the 
Ravmscraiif whaler, of Dundee, Lapt. Allan All hands 
determined to reach the ship with the least possible delay, 
but in doing so they were greatly assisted by Capt Allan, 
who had sent hi-. crew to help them in carrying what 
things they had in their possession. They brought one 
boat with them and left the other On reaching the ship 
they were veiy kindly treated, but subsequently, so that 
the fishing operations might be interiupted as little as 
possible, Capt Allan shipped a few on the Antn, The 
latter vessel having completed her fishing earlier than 
expected, anti knowing that the ciew of the Polaris would 
be anxious to return home is speedily as possible, Captain 
Adams, her commander, went in scare b of the Ravens- 
iimg. Finding hti, he took on board those of the sur¬ 
vivors it contained, but Capt Allan had previously put on 
board the Inlr cp/tl —R VV D lSiyan, istronomer and chap¬ 
lain , J B March, seaman , and John W Booth, fireman. 
The Intnptd is expected in the course of a few weeks The 
men state that the privations which they suffered were by 
no means of a serious character The life was rough, 
labouous, and monotonous, ancl although danger occa¬ 
sionally presented itself in a way well calculated to 
inspire the greatest fcai, jet no accident ol any lmport- 
ince occun od to the adaeiuuieis. 

Capt Markhnn, R N , Kcottipamcd C ipt Adams, of 
the Art-in, on his whaling voyage with the view of making 
investigations in the northern regions The captain left 
Dundee on Friday, and was present in the Geographical 
Section at Biadtoid on Saturdiy, wheie lie was received 
with great enthusiasm, and wlun he announced himself 
is he irt and soul <x con veil to the 'smith bound route to 
the Bole 

l he men connected with the Polaris An ti< expedition 
left Dundee on Mond ty, and Lneipool on Tuesday, for 
Xcw York All wore 111 excellent health and spirits, and 
some of them say that they would have no objection to 
go on another such enterprise Capt. Buddmgton states 
that Capt Hall was buried in l.at 81 38 N , and long 
6144. W. '1 he vice-consul examined the crew of the 
Polaris on Monday, and transmuted then depositions to 
America, so that their statements may be extant should 
any accident befall them si l\es 

Dr. Bessel, who was the chief of the scientific party 
connected with the expedition, states that zoological, 
meteorological, botanical, and geological specimens were 
collected, but many of thina wire loU when the ucw 
separated tn October last. C ueiul and minute observa¬ 
tions were also made, and aftei tile xplorei s weie picked 
up by the Ravtirs, i.ng tluv weie continued These 
surveys, of course, weie not so exact as was to be 
desired, thcie being little convenience and very few in¬ 
struments. The specimens taken on board the whalers 
are all preserved, and it is believed that, from a 
scientific point of view, they will be of very great value. 
The opinion of I)r Bessel 'S^that. had ^ ^ been 


_ __ . that, had 1 

occurred to the Polar is, the exptdition would hav 
prosecuted. Regarding statements which had been made 
respecting the causes which led to the death of Captain 
Hall, he asserts that the captain was carried off by an 
attack of apoplexy. 1 he doctoi declines to enter into 
the question as to the management of the expedition after 
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the death of Capt. Hall, but there is every likelihood the 
matters involved will be made the subject of judicial .in- 
quiry m America. 

Taking all the circumstances into account, it is as. 
tonishing that both divisions of the crew have escaped 
without the loss of an individual and with so compinU 
tively little hardship The complete narrative of thePolar/s 
Expedition, with the important scientific results obtained, 
will be looked for with impatient interest 


NOTES 

We regret exceedingly to announce that Prof Donati, Director 
of the Astronomical Observatory in Florence, died of cholera on 
the 20th mst at Vienna, where he had arrived only two days 
previously. 

’Dr. NblAToN, the eminent surgeon, died at Paris on the 
aist inst. at the age of 66 years. 

The death is also announced at Pans of M Coste, the well* 
known naturalist and member of the French Institute, at the age 
of sixty-six He fust devoted himself chiefly to the study 
of comparative embiyogeny, and his carhei woiks attracted so 
much attention that a special professorship was created for him 
at the College of France Of late years lit had chiefly applied 
himself to the science of the artificial production of fish, ami it 
was on his recommendation that the Government in 1851 founded 
the breeding ponds at Hunmgcn for stocking the Rhone with 
salmon and trout, and which in two years produced 600,000 
young fry in that river As inspector-general of fluvial 
and coast fisheries, lie also made numerous experiments for 
the propagation of oysters, but the expectations which had 
been raised by his theories have not so far been realised by the 
results obtained M Coste was the author of numeious physio¬ 
logical works and reports to the Academy of Sciences 

Our list is not yet complete. Prof Czcrmak, the eminent 
physiologist, died at Leipzic on Tuesday, the 16th mst 

By the death of Prof Barker, M D, the professorship of 
Experimental Physics in the Royal College of Science for 
Ireland, Dublin, has become vacant The chair is m the gift of 
the Lords of the Committee of Council on Education, South 
Kensington. It is of the value of 200/. per annum, besides a 
share in the fees paid by the students. 

Prof. Hughes Bennett, of Edinburgh,'has been elected 
Corresponding Member of the National Academy of Medicine 
of France. 

There will be an election at Magdalen College, Oxford, in 
October next, to a Fellowship in Natural Science, the holder of 
which will not be required to take holy orders. In the exami¬ 
nation, which will be held m common with Merton College, 
preference will be given to proficiency in Biology, the College 
reserving to themselves the power of taking candidates in any 
other branch of Natural Science, if it shall seem expedient to do 
10. Candidates must have passed all the examinations required 
by the University of Oxford or the University of Cambridge for 
the degree of Bachelor of Arts, and must not be m possession 
of any ecclesiastical benefice, or of any property, Government 
pension, or office tenable for life or during good* behaviour (not 
being an academical office within the University of Oxford), the 
clear annual value of which shall exceed 230/ They must also 
produce testimonials of their fitness to become Fellows of the 
College as a place of religion, learning, and education, and these 
must be sent to the president on or before Monday, September 
29. Candidates for the Fellowship are required to call on the 
presid<nf<m Monday, October 6, between the hours of 3 and 5, 


or 8 and 9 p.m. The examination will commence on the follow¬ 
ing day. 

It seems that the projected balloon voyage from New York 
to Euiopc is not now likely to take place. An attempt was 
made to inflate the balloon on the 10th, but it failed, owing tef a 
high wind The attempt was renewed on the 12th, but a rent 
appealed and the operation was abandoned. Mr Wise, the 
aeronaut, had foreseen this result, owing to the imperfect manner 
in which the balloon was constructed, and indeed from what has 
been slated, it would seem Science may be congratulated that 
an enterprise in which newspaper advertising had so much to do, 
has been thus libel ated from the responsibility of having to 
answer for a much more serious disaster, which, we repeat, need 
not be risked at all so far as Science is concerned 

Mr George Smith has just discovered the fragments of an 
ancient Assyrian Canon, from the Babylonian copy of which 
the much contestcu Canon of Beiosus was unquestionably dc. 
rived The importance of this relic to chronologists can 
scarcely be over-estimated, and it will form the substance of a 
paper shortly to be lead before the Society of Biblical Archeology 
by its fortunate discoverer 

A Frinch tianslation of Gnsebach’s “Vegetation der Erde 
nach lhrer klimatischcn Anordnung ” is promised, with annota¬ 
tions, by M P d<- rchihatchel 

Wf undo stand tint Messrs Macmillan will publish, early in 
the appioaclnng season, a splendid senes of pictures by Mr 
Joseph Wolf, illuslrUnc of the “ Life and Habits of Wild 
Animals ” The illustiations lias c been in cguite of engiavmg by 
Messrs Wb)in|ier duimg the last seven years, and, as they 
arc the list senes which will be iliawn by Mr Wolf, either 
upon wood or upon stone, they will have an especial claim to the 
attention of all tlinse who arc inlutsled m Natural History, 
The pictures are accompanied by descnplivc letterpress by Mr. 
D. G Elliot, whose monogiaph of the pheasants was noticed 
by us some time ago , 

Tin. Journal of Botany states that Dr Bcccari, the Italian 
traveller and collector, when last heard of, was at the island of 
Wokam, off the south-west coast of New Guinea , he was to go 
on to Amhoma, and had made large collections of plants and 
animals, which no doubt will include a number of novelties. 

Tiil A’e.ue Hot tuole states that M Iflanclion, the Professor 
of Botany at Montpellier, has been charged by the French 
Government with the duty of visiting Amenca to study the 
ravages of the new vine disease, the Pemphigm vitifolm No 
change of government seems to lessen the sense of importance 
of scientific investigation displayed by our neighboius across the 
Channel 

A 1 RAC i of hematite iron ore lias been discovered m Shrop¬ 
shire, and eleven hundred acres have been secured on behalf of 
certain Staffordshire ironmasters, who will work it as a company. 
Some specimens contain 57 per cent of iron The discovery is 
of great importance to the iron industry. 

The additions to the Zoological Society’s Gardens during the 
past week include two Indian Antelopes (Anhlope ctrvtcapra) 
from India, presented by Mr. G E Rogers , an Alligator {Alli¬ 
gator misstssippie/itis) from America, presented by Dr. Palm j a 
Cardinal Grocbeak (Caniinaln vugintauus), a Red-shouldered 
Starling ( Agelacus pheniceus), a Baltimore Hangnest (Icterus 
balhmore), from North Amenca, presented by Mr. Samuel 
Stubbs ; a Cuckoo (Cueulus canorus), British, presented by Dr. 
Williams; a Rattlesnake (Crotalus durtssus) from North Ame¬ 
rica, purchased j twelve White-faced Tree Ducks (Demirocyua 
autumnahs) from Brazil; a Manx Shearwater (Fuffinus angle- 
rum), British, deposited. 
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MOLECULES* 

A N atom is a body which cannot be cut in two A molecule 
is the smallest possible poition of a particular substance 
No one has ever seen or bandied a single molecule Mole 
cular science, therefore, is one of those branches of stuly which 
deal with things invisible and imperceptible by our sense-,, and 
which cannot be subjected to direct experiment. 

The mind of man has perplexed itself with many hard ques¬ 
tions Is space infinite, and if so in what sense? Is the mate¬ 
rial world infinite in extent, and are all places within that extent 
equally full of matter? Do atoms exist, or is matter infinitely 
divisible ? 

The discussion of questions of this kml has been go,ng on 
ever since men began to reason, and to each of us, as soon as we 
obtain the use of our faculties, the same old questions ause as 
fresh as ever They form as essential a part of the science of the 
nineteenth century of our era, as of that of the fifth centuty 

We do not know much about the science organisation of 
Thiace twenty-two centuries ago, 01 of the machinery then em¬ 
ployed for diffusing an interest in physical rcsench There were 
men, however, in those (lays, who devoted their lives to the 
puisuit of knowledge with an ardour woithy of the most distin 
guishcd members of the British Association , and the lectures m 
which Democritus explained the atomic theory to bis fellow 
citizens of Abdcra realised, not in g >hlen opinions only, but 111 
golden talents, a sum hardly equalled even m America 

lo another very eminent philosopher, Anaxagoras, best known 
to the world as the teacher of .Socrates, we are indebted fm the 
nw>t impoitant service to the atomic theory, which, after us 
statement by Democritus, lemainci to be done Anaxigo.m, 
m fact, stated a theory which so exactly contradicts the atomic 
them y of Democritus that the truth or falsehood ot the 011c the n > 
implies the falsehood or truth of the other flic qu-stiuii of the 
existence or non-existence of atoms cannot be presented to u, 
this evening with greatei clearness than 111 the altcrniti /e thconci 
of these two philosopher 

lake any portion of nutter, si /a drop ufwatei, an 1 o i.erve iU 
properties Like every other poition of in liter wc have cv, 1 seen, 
it is divisible. Divide it m two, each poition appeal, to retain 
all the properties of the original drop, and among otlici ■> that of 
being divisible The parts are similar to the whole m evuy 
respect except in absolute si/e 

Now go on repeating the process of division till the separate 
orUons of water arc so small that we can no longer perceive 01 
nndle them Still wc have no doubt that the sub-division 
might be carried further, if our senses were more acute and om 
instruments more delicate Thus far all are agreed, but nnv 
the question arises, ( an this sub-division be repeated foi ever ‘ 

According to Democritus and the atomic school, we must 
answer in the negative After a certain number of sub divisions, 
the drop would be divided into a number of parts each of winch 
is incapable of further sub-division, We should thus, in 1111 igi- 
nation, arrive at the atom, which, as 11s name literally sigmfi -, 
cannot be cut in two 'lhis is the atomic doctime of Demo¬ 
critus, Epicurus, and Lucretius, and, I may add, of your lec- 


to each other. Each of these the modem chemist calls a mole¬ 
cule k water. But it is by no means an atom, for it contains 
two different substances, oxygen and hydrogen, and by a certain 
process the molecule may be actually divided into two parts, one 
consisting of oxygen and the other of hydrogen According to 
thC-received doctrine, in each molecule of water there are two 
molecules of hydrogen and one of oxygen Whether these are 
01 are not ultimate atoms I shall not attempt to decide. 

\Vc now see what a molecule is, as distinguished from an 

A molecule of a substance is a small body such that if, on the 
■me hand, a number of similar molecules were assembled to- 
gether they would form a mass of that substance, while on the 
other hand, if any portion of this molecule were removed, it 
would no longer be able, along with an assemblage of other 
molecules sunilaily treated, to make up a mass of the original 
substance 

1- very substance, simple or compound, lias its own molecule. 
If this molecule be divided, its parts are molecules of a different 
substance or substances from that of which the whole is a mole¬ 
cule An atom, if there is such a thing, must be a molecule of 
an elementary substanre Suite, therefore, every molecule is 
not an atom, but every atom is a molecule, I shall use the word 
I molecule as the more general term. 

I have no intention of taking up your time by expounding the 
doctrines ot modern chemistry w.tti respect to the molecules of 
different substances It is not the special but the universal mte- 
iest of molecular science which tneouiages me to address you. 

I It is not because we happen to be chemists or physicists or spe¬ 
cialists of any kind that we are attracted towards this centre of 
all material existence, but because we all belong to a race en¬ 
dowed with faculties which uige us on to search deep and ever 
deeper into the nature of things 

We find that now, as in the days of the earliest physical specu- 
1 itions, all physical researches appear to converge towards the 
same point, and every inquirer, as he looks forward into 
the dun region towards which the path of discovery is leading 
In n, see,, each according to his sight, the vision of the same 

One may see the atom as a material point, invested and sur¬ 
rounded by potential forces Anothei sees no garment of force, 
but only the bare and utter hardness of mere impenetrability 

Bat though many a speculator, as he has seen the vision leccde 
before him into the innermost sanctuary of the inconceivably 
little, has hail to confess that the quest was not for him, and 
though philosopher in every age have been exhorting each other 
to dnvet their minds to some more useful and attainable aim, 
each gcncation, from the earliest dawn of science to the present 
time, has contributed a due propomon of its ablest intellects to 
the quest of the ultimate atom 

Our badness this evening 1, to describe some researches In 
moleculai science, ail 1111 paiticulai to place before you any de¬ 
finite information which has been obtained respecting the mole¬ 
cules themselves The old atomic theory, as described by Lucretius 
and revived in modern tun.s, asserts that the molecules of all 
bo lies are 111 motion, even when the body itself appears to be at 
lest These motions of molecules aie in the case of solid bodies 


According to Anaxagoras, on the other hand, the parts into 
which the drop is divided, are in all rc-pects similar 10 the whole 
drop, the mere si/.e of a body counting toi nothing as lcguu, 
the nature of its substance lienee if the whole drop is divisible, 
so are its parts down to the minutest sub divisions and that with¬ 
out end 

The essence of the doctrine of Anaxagoias is that the parts of 
a body are m all respeets similar to the whole. It was thcrcfoic 
called the doctrine of Ilomoiomereu Anaxagoras did not of 
course assert this of the parts of organised bodies such as men 
and animals, but tie maintained that those inorganic substances 
which appear to us homogeneous are really so, and that the uni¬ 
versal experience of mankind testifies that every material body, 
without exception, 13 divisible. 

The doctrine of atoms and that of liorfiogencity are thus m 
direct contradiction. 

But we must now go on to molecules Molecule is a modern 
word. It does not occur in Johnson's Dnttomry. The ideas 
it embodies are those belonging to modem chemistry. 

A drop of water, to return 10 oui fotmer example, may be 
divided into a certain number, and no more, of portions stmilai 

!■*» « t ' c foxe ** B'W® 11 Association at Bradford, by Proi. 


confined within so narrow a taiigc that even with our best 
nncioscopes we cannot detect that they alter their places at all. 
In liquids and gases, however, the m ilecules are not confined 
within any definite limits, but work their way through the 
j vvh >le mass, even when that mass is not disturbed by any visible 

This process of diffusion, as it is called, which goes on in gases 
and liquids and even in some solids, can be subjected to experi¬ 
ment, and forms one of the most convincing proofs of the motion 
of molecules. 

Now the recent progress of molecular science begun with the 
study of the mechanical effect of the impact of these moving 
molecules when they strike against any solid body Of course 
these flying molecules must beat against whatever is placed 
among them, aud the constant succession of these strokes is, ac¬ 
cording to oar theory, the sole cause of what is called the pressure 
of an and other gases. , , _ , _ 

This appears to have been first suspected by Daniel Bernoulli, 
but he had not the incans which we now have of verifying the 
theory. The same theoiy was afterwards brought forward 
independently by I .cage, ot (reneva, who, however, devoted 
most of his laboui lo the explanation uf gravitation by the im¬ 
pact of atoms. Then Ilerapath, in his “ Mathematical Physics, 
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meeting we must all regret, calculated the actual velocity of the 
molecules of hydrogen. 

The further development of the theory it generally sup, 
posed to have been begun with a paper by Ktomg, which does 
not, however, so far as I can see, contain any improvement on vthat 
had gone before. It seems, however, to have drawn the attention 
of Prof. Clausius to the subject, and tq him we owe a very large 
part of what has been since accomplished. 

We all know that air or any other gas placed in a vessel 
presses against the sides of the vessel, and against the surface of 
my body placed within it. On the kinetic theory this pressure 
la entirely due to the molecules striking against these surfaces, 
and thereby communicating to them a series of impulses which 
follow each other in such rapid succession that they 
-a effect which cannot be distinguished from that of — 


If the velocity of the molecules is given, and the 
fUtied, then since each molecule, on an average, strikes the side 
of the vessel the same number of times, and with an impulse of 
the same magnitude, each will contribute an equal share 
whole pressure. The pressure m a vessel of given 1 
therefore proportional to the number of molecules in it, that is to 
the quantity of gas in it. 

This is the complete dynamical explanation of the fact dis¬ 
covered by Robert Boyle, that the pressure of air is proportional 
to its density. It shows also that of different portions of gas 
forced into a vessel, each produces its own part of the pressure 
independently of the jest, and this whether these portions be ot 
the seme gas or not. 

Let us next suppose that the velooity of the molecules is In¬ 
creased. Each molecule will now strike the sides of the vessel a 
greater number of times m a second, but besides this, the impulse 
of each blow will be increased in the same proportion, so 1 
the part of the pressure due to each molecule will vary ai 
squart of the velocity Now the increase of the square of velocity 
corresponds, in our theory, to a rise of temperature, and in this 
way we can explain the effect of warming the gas, and also 
law discovered by Charles that the proportional expansio 
all gases between given temperatures is the same 

The dynamical theory also tells us what will happen if 
molecules of different masses are allowed to knock about 
together. The greater masses will go slower than the smaller 
ones, so that, on an average, every molecule, great or small, 
will have the same energy of motion 

The proof of this dynamical theorem, in which I claim the 
priority, has recently been greatly developed and improved by 
Dr Ludwig Boltzmann. The most important consequence 
which flows from it is that a cubic centimetre of every gas at 
standard temperature and pressure contains the same number of 
molecule*. This Is the dynamical explanation of Cay Lussac’s 
law of the equivalent volumes of gases. But we must now 
descend to particulars, and calculate the actual velocity of a 
molecule of hydrogen 

A cubic centimetre of hydrogen, at the temperature of 
ind at a pressure of one atmosphere, weighs 
*954 grammes. We have to find at what rate this small 
mass must move (whether altogether or in separate molecules 
makes no difference) so as to produce the observed pressure 
on the sides of the cubic centimetre. This is the calculation 
which was first made by Dr Joule, and the result is 1,859 
metres per second. This is what we are accustomed to call a 
great velocity. It is greater than any velocity obtained in 
artillery practice. The velocity of other gases is less, as you 
will see by the table, but in all cases it is very great as compared 
with that of bullets 

We have now to conceive the molecules of the air in this 
hall flying about in all directions, at a rate of about seventeen 
mile* in a minute. 

If all these molecules Were flying in the same direction, they 
would constitute a wind Mowing at the rate of seventeen miles 
a minute, and the only wind which approaches this velocity is 
that which proceeds from the mouth of a cannon How, then, 
are you and I able to stand here ? Only because the molecules 
happen to be flying in different directions, so that those wh(ch 
strike aggbist our backs enable us to support the storm which is 


it is not only against us or against the walls of the room that 
the molecules are striking. Consider the immense number of 
them, and the fact that they are flying in every possible direction, 
and you will see that they cannot avoid striking each other. 
Every time that two molecules come into collision, the paths of 
both are changed, and they go off in new directions. Thus 
each molecule is continually getting its coarse altered, so 
that in spite of its great velocity it may be a long time be* 
fore it reaches any great distance from the point at which it set 
out. 

I have here a bottle containing ammonia. Ammonia is a 
gas which you can recognise by its smell. Its molecules have a 
velocity of six hundred metres per second, so that if their course 
had not been interrupted by striking against the molecules of air 
in the hall, everyone in the most distant gallery would have 
smelt ammonia before I was able to pronounce the name of 
the gas But instead of this, each molecule of ammonia is so 
jostled about by the molecules of air, that it u sometimes 
going one way and sometimes another. It is like a hare which 
is always doubling, and though it goes a great pace, it makes 
very little progress Nevertheless, the smell of ammonia is now 
beginning to be perceptible at some distance from the bottle. 
The gas does diffuse itself through the air, though the process 
is a slow one, and if we could close up every opening of this 
hall so as to make it air-tight, and leave everything to itself 
for some weeks, the ammonia would become uniformly mixed 
through every part of the air in the halt. 

This property of gases, that they diffuse through each other, 
was first remarked by Pnestley. Dalton showed that it takes 
place quite independently of any chemical action between the 
inter-diffusing gases Graham, whose researches were es¬ 
pecially directed towards those phenomena which seem to throw 
light on molecular motions, made a careful study of diflusion, 
and obtained the first results from which the rate of diffusion 
can be calculated ^' 

Still more recently the rales of diffusion of gases into each 
other have been measured with great precision by Prof. 
Loschmidt of Vienna. 

He placed the two gases in two similar vertical tubes, the 
lighter gas being placed above the heavier, so as to avoid the 
formation of currents. He then opened a sliding valve, so as to 
make the two tubes into one, and after leaving the gases to them¬ 
selves for an hour or so, he shut the valve, and determined how 
much of each gas had diffused into the other. 

As most gases are invisible, I shall exhibit gaseous diffusion to 
you by means of two gases, ammonia and hydrochloric acid, 
which, when they meet, form a solid product. The ammonia, 
being the lighter gas, is placed above the hydrochloric aetd, with 
a stratum of air between, but you will soon see that the gases 
can diffuse through this stratum of air, and produce a cloud of 
white smoke when they meet. During the whole of this process 
no currents or any other visible motion can be detected. Every 
part of the vessel appears as calm as a jar of undisturbed air. 

But, according to our theory, the tame kind of motion is going 
on in calm air as in the inter-diffusing gases, the only difference 
being that we can trace the molecules from one place to another 
more easily when they are of a different nature from those 
through which they are diffusing. 

If we wish to form a mental representation of what is going on 
among the molecules m calm air, we cannot do better than ob¬ 
serve a swarm of bees, when every individual bee is flying 
funously, first in one direction, and then in another, while the 
swarm, as a whole, either remains at rest, or sails slowly through 
the air. 

In certain seasons, swarms of bees arc apt to fly off to a great 
distance, and the owners, in order to identify their property 
when they find them on other people's ground, sometime* throw 
handfulls of flour at the swarm. Now let us suppose that the 
flour thrown at the flying swarm has whitened those bees only 
which happened to be in the lower half of the swarm, leaving 
those in the upper half free from flour. 

If the bees still go on flying hither and thither in an irregular 
anner, the floury bees will be found m continually increasing 
proportions in the upper part of tho swarm, till they have be¬ 
come equally diffused through every part of it. But the reason 
of this diflusion is not because the beet were marked with flour, 
but because they are flying about. The only effect of the marking 
to enable us to identify certain bees. 

We have no means of marking a select number of molecules of 
air, so as to trace them after they have become dififcred among 
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others, but we may communicate to them some property by 
which we may obtain evidence of their diffusion. 

For instance, if a horizontal stratum of air is moving hori¬ 
zontally, molecules diffusing out of this stratum into those above 
and below will carry their horizontal motion with them, and so 
tend to communicate motion to the neighbouring strata, while 
molecules diffusing out of the neighbouring strata into the moving 
one will tend to bring it to rest The action between the strata is 
somewhat like that of two rough surfaces, one of which slides over 
the other, rubbing on it Friction is the name given to this action 
between solid bodies ; in the case of fluids it is called internal 
friction or viscosity. 

It is in fact only another kind ot diffusion—a lateral diffusion 
of momentum, and its amount can be calculated from data derived 
from observations of the first kind of diffusion, that of matter 
The comparative values of the viscosity of different gases were 
determined by Graham in his researches on the transpiration of 
gases through long narrow tubes, and their absolute values have 
been deduce! from experiments on the oscillation of discs by 
Oscar Meyer and myself. 

Another way of tracing the diffusion of molecules through 
calm air is to heat the upper stratum of the air in a vessel, and 
so observe the rate at which this heat is communicated to the 
lower strata. This, in fact, is a third kind of diffusion—that of 
energy, and the rate at which it must take place was calculated 
from data derived from experiments on viscosity before any direct 
experiments on the conduction of heat had been made Prof 
Stefan, of Vienna, has recently, by a very delicate method, 
succeeded in determining the conductivity of air, and he finds 
it, as he tells us, in striking agreement wuh the value predicted 
by the theory. 

All these three kinds of diffusion—the diffusion of matter, of 
momentum, and of energy—are earned on by the motion of the 
molecules. The greater the velocity of the molecules and the 
farther they travefbefore their paths are altered by collision with 
other molecules, the more rapid will be the diffusion Now we 
know already the velocity of the molecules, and therefore by ex¬ 
periments on diffusion we can determine how far, on an average, 
a molecule travels without striking another. Prof Clausius, of 


cule. I have calculated, from Prof. Loschmidt's diffusion ex¬ 
periments, the mean path of the molecules of four well know n 
gases The average distance travelled by a molecule between 
one collision and another is given in the table It is a very 
small distance, quite imperceptible to us even with our best 
microscopes Roughly speaking, it is about the tenth part of 
the length of a wave of light, which you know is a very small 
quantity. Of course the time spent on so short a path by such 
swift molecules must be very smalL I have calculated the 
number of collisions which each muit undergo in a second 
They are given in the table and are reckoned by thousands of 
millions. No wonder that the travelling power of the swiftest 
molecule is but small, when its course is completely changed 
thousands of millions of times in a second. 

The three kinds of diffusion also take place in liquids, but the 
relation between the rates at which they take place is not so simple 
as in the case of gases. The dynamical theory of liquids is not so 
well understood as that of gases, but the principal difference be¬ 
tween a gas and a liquid seems to be that m a gas each molecule 
spends the greater part of its time in describing its free path, and 
i» for a very small portion of its time engaged in encounters wuh 
other molecules, whereas in a liquid the molecule has hardly any 
free path, and is always in a state of dose encounter with other 


Hence in a liquid the diffusion at motion from one molecule to 
another takes place much more rapidly than the diffusion of the 
molecules themselves, for the same reason that it is more expedi¬ 
tions in a dense crowd to pass on a letter from hand to hand 
than to give it to a special messenger to work his way through 
the crowd. I have here a jar, the lower part of which contains 
a solution of copper sulphate, while the upper part contains pure 
water. It has been standing here since Friday, and you see 
how httle1 progress the blue liquid has made in diffusing itself 
through the water above. The rate of diffusion, of a solution of 
b®*" carefully observed by Volt Comparing his re- 
those of Loschmidt on gases, we find that about as 
Wfjg— takes place in a second In gases as requires a day 

TStiato ofdlffttskm of momentum U atosW In HqukU 


than In gases, but by no means in the same proportion. The 
same amount of motion takes about ten times as long to subside 
in water as in air, as you will see by what takes place when I stir 
these two jars, one containing water and the other air There is 
still less difference between the rates at which a rise of tempera¬ 
ture is propagated through a liquid and through a gas 

Ih solids the molecules are still in motion, but their motions 
are confined within very narrow limits. Hence the diffusion of 
matter does not take place in solid bodies, though that of motion 
and heat takes place very freely. Nevertheless, certain liquids 
can diffuse through colloid solids, such as jelly and gum, and hy¬ 
drogen can make its way through iron and palladium. 

We have no time to do more than mention that most wonder¬ 
ful molecular motion which is called electrolysis. Here is an 
electric current passing through acidulated water, and causing 
oxygen to appear at one electrode and hydrogen at the other. 
In the Space between, the water is perfectly calm, and yet two 
opposite currents of oxygen and of hydrogen must be passing 
through it. The physical theory of this process luis been studied 
by Clausius, who has given reasons for asserting that in ordinary 
water the molecules are not only moving, but every now and 
then striking each other with such violence that the oxygen and 
hydrogen of the molecules part company, and dance about 
through the crowd, seeking partners which have become 
dissociated in the same way. In ordinary water these ex¬ 
changes produce, on the whole, no observable effect, but 
no sooner does the electromotive force begin to act than it 
exerts its guiding influence on the unattached molecules, and 
bends the course of each toward its proper electrode, till the 
moment when, meeting with an unappropriated molecule of the 
opposite kind, it enters again into a more or less permanent 
union with it till it is again dissociated by another shock. Elec¬ 
trolysis, therefore, is a kind of diffusion assisted by electromotive 
force 

Another branch of molecular science is that which relates to 
ihe exchange of molecules between £ liquid and a gas. It in¬ 
cludes the theory of evaporation and condensation, m which the 
gaa in question is the vapour of the liquid, and a so the theory of 
the absorption of a gas by a liquid of a different substance The 
researches of Dr Andrew b on the relations between the liquid 
and the gaseous state have shown us that though the statements 
in our own elementary text-books may be so neatly expressed 
that they appear almost self-evident, their true interpretation 
may involve some pnnciple so profound that, till the light man 
has laid hold of it, no one ever suspects that anything is left to 
be discovered 

These, then, are, some of the fields from which the data of 
molecular science aie gathered. We may divide the ultimate 
results into three ranks, according to the completeness of our 
knowledge of them 

To the first rank belong the relative masses of the mole¬ 
cules of different gases, and their velocities in metres per 
second. These data are obtained from experiments on the pres¬ 
sure and density of gases, and are known to a high degree of 
precision. 

In the second rank we must place the relative size of the 
molecules of different gases, the length of tbeir mean paths, and 
the number of collisions in a second. These quantities are de¬ 
duced from experiments on the three kinds of diffusion. Their 
received values must be regarded as rough approximations till 
the methods of experimenting are greatly improved. 

There is another set of quantities which we must place in the 
third rank, because our knowledge of thFm is neither precise, as 
m the first rank, nor approximate, at in the second, but is only 
as yet of the nature of a probable conjecture These are the 
absolute mass of a molecule, its absolute diameter, and the 
number of moleoules in a cubic centimetre We know the rela¬ 
tive masses of different molecules with great accuracy, and we 
know their relative diameters approximately. From these we 
can deduce the relative densities of the molecules themselves. 
So far we are on firm ground. 

Thegreat resistance of liquids to compression makes it pro. 
bablethtf their molecules must be at about the same distance 
from each other as that at which two molecules of the same 
substatt# in the gaseous form act on each other during an 
encounter. This conjecture has been put to the test by LorelW 
Meyer, who has compared the densities of different liquids kith 
the ca&kdkted relative densities of the molecules of their vapours, 
and hd found a remarkable correspondence between them. 

L*cfcmidthu deduced from the dynamical theory the 
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following remarkable proportion ,—As the volume of a gag is to 
the combined volume of all the molecules contained in it, to 1* 
the mean path of a molecule to one-eighth of the diameter of 
a molecule. 

Assuming that the volume of the substance, when reduced to 
the liquid form, is not much greater than the combined volume 
of the molecules, we obtain from this proportion the diameter of 
a molecule. In this way Loschmidt, in 1865, made the first 
estimate of the diameter of a molecule Independently of him 
and of each other, Mr. Stoney in (868, and Sir W. Thomson In 
1870, published results of a similar kind, those of Thomson 
being deduced not only in this way, but from considerations 
derived from the thickness of soap hubbies, and from the electric 
properties of metals. 

According to the table, which I have calculated from Lo- 
Schmidt’s data, the size ol the molecules of hydrogen is such that 
about two million of them in a row would occupy a millimetre, 
and a mdhon million million million of them would weigh be¬ 
tween four and five grammes. 

In a cubic centimetre of any gas at standard pressure and tem¬ 
perature there are about nineteen million million million mole* 
cules. All these numbers of the third rank are, I need not tell 
you, to be regarded as at present conjectural. In order to 
warrant us in putting any confidence in numbers obtained in this 
way, we should have to compare together a greater number of 
independent data than we have as yet obtained, and to show that 
they lead to consistent results. 

Thus far we have been considering molecular science as an 
inquiryjnto natural phenomena. But though the professed aim 
of all Scientific work is to unravel the secret! of nature, it has 
another effect, not less valuable, on the mind of the worker. It 
leaves him in possession of methods which nothing but scientific 
work could have led him to invent, and it places him in a 
position from which many regions of nature, besides that which 
he has been studying, appaw under a new aspect 

The study of molecules has developed a method of its own, 
and it has also opened up new views of nature 

When Lncretius wishes us to form a mental representation of 
the motion of atoms, he tells us to look at a sunbeam shining 
through a darkened room (the same instrument of research by 
which Dr Tyndall makes visible to us the dust we breathe,) and to 
observe the motes which chase each other in all directions through 
ib This motion of the visible motes, he tells us, is but a result of 
the far more complicated motion of the invisible atoms which knock 
the motes about In his dream of nature, as Tennyson tells us, he 



And it is no wonder that he should have attempted to burst 
the bonds of Fate by making lus atoms deviate from their 
courses at quite uncertain times and places, thus attributing to 
them a kind of irrational free will, which on his materialistic 
theory is the only explanation of that power of voluntary action 
of which we ourselves are conscious. 

As long as we have to deal with only two molecules, and 
have all the data given us, we can calculate the result of their 
encounter, but when we have to deal with millions of molecules, 
each of which has millions of encounters m a second, the com¬ 
plexity of he problem seems to shut out all hope of a legitimate 
solution 

' The modem atomiels have therefore adopted a method which 
is I believe new in the department of mathematical physics, 
though it has long been m use in the Section of Statistics. 
When the working members of Section F get hold of a Report of 
the Census, or any other document containing the numerical data 
of Economic and Social Science, they begin by distributing the 
whole population into groups, according to age, income-tax, 
education, religious belief or criminal convictions. The number 
of individuals is far too great to allow of their tracing the his* 
tory of each separately, so that, in order to reduce their labour 
Within human limit), they concentrate their attention on a 
small number of artificial groups. The varying number of indi- 
victuals in each group, dud not the varying state of each indi¬ 
vidual, is the primary datum from which they work. 

This, o (.course, is not the only method of studying human nature. 
We may observe the conduct of individual men and compare it 
with that'conduct which their previous character and their 
present circumstances, according to the best existing theory, 


would lead us to expect Those who practise this method en¬ 
deavour to improve their knowledge of the elements of human 
nature, in much the same way as an astronomer corrects the 
elements of a planet by comparing its actual position with that 
deduced from the received elements. The study of human nature 
by parents and schoolmasters, by historians and statesmen, is 
therefore to be distinguished from that corned on by registrars 
and tabulators, and by those statesmen who put their Faith in 
figures The one may be called the historical, and the other 
the statistical method. 

The equations of dynamics completely express the laws of the 
historical method as applied to matter, but the application of 
these equations implies a perfect knowledge of all the data. But 
the smallest portion of matter which we can subject to experiment 
consists of millions of molecules, not one of which ever becomes 
individually sensible to us. We cannot, therefore, ascertain the 
actual motion of any one of these molecules, so that we are 
obliged to abandon the strict historical method, and to adopt 
the statistical method of dealing with large groups of molecules 

The data of the statistical method as applied to molecular science 
are the sums of large numbers of molecular quantities. In 
studying the relations between quantities of this kind, we meet 
with a new kind of regularity, the regularity of averages, which 
we can depend upon quite sufficiently for all practical purposes, 
but which can make no claim to that character of absolute 
precision which belongs to the laws of abstract dynamics 

Thus molecular science teaches us that our experiments can 
never give us anything more than statistical information, and 
that no law deduced from them can pretend to absolute pre¬ 
cision. But when we pass from the contemplation of our 
experiments to that of the molecules themselves, we leave the 
world of chance and change, and enter a region where every¬ 
thing is certain and immutable. 

The molecules are conformed to a constant type with a pre¬ 
cision which is not to he found in the sensible properties of the 
bodies which they constitute. In the first place the mass of each 
individual molecule, and all its other properties, are absolutely 
unalterable. In the second place the properties of all molecules 
of the same kind are absolutely identical. 

Let us consider the properties of two kinds of molecules, those 
of oxygen and those of hydrogen 

We can procure specimens of oxygen from very different 
sources—from the air, from water, from rocks of every geo¬ 
logical epoch The history of these specimens has been very 
different, and if, during thousands of years, difference of circum¬ 
stances could produce difference of properties, these specimens of 
oxygen would show it 

In like manner we may procure hydrogen from water, from 
coal, or, as Gialiam did, from meteoric iron. Take two litres of 
any specimen of hydrogen, it will combine with exactly one litre 
of any specimen of oxygen, and will form exactly two litres of 
the vapour of water 

Now if, during the whole previous history of either specimen, 
whether imprisoned in the rocks, flowing in the sea, or careeiing 
through unknown regions with the meteorites, any modification 
of the molecules had taken place, these relations would no 
longer he preserved. 

But we have another and an entirely different method of com¬ 
paring the properties of molecules. The molecule, though in¬ 
destructible, is not a hard rigid body, but is capable of 
internal movements, and when these are excited it emits rays, 
the wave-length of which is a measure of the tune of vibration 
of the molecule. 

By means of the spectroscope the wave-lengths of different 
kinds of light may be compared to within one ten-thousandth 
part. In this way it has been ascertained, not only that mole¬ 
cules taken from every specimen of hydrogen in our laboratories 
have the same set of periods of vibration, but that light, having 
the same set of periods of vibration, is emitted from the son and 
from the fixed stars 

We are thus assured that molecules of the same nature as 
those of our hydrogen exist m those distant regions, or at least 
did exist when the light by which we see them was emitted. 

From a comparison of the dimensions of the buildings of tht 
Egyptians with those of the Greeks, it appears that they have a 
common measure. Hence, even If no ancient author had recorded 
the fact that the two nations employed the same cubit as a 
standard of tength, we might prove it from the building* them¬ 
selves. We should also be justified in asserting that St SOUOe 
time or other a material standard of length must have b*« 
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carried from one country to the other, or that both countries 
had obtained their standards from a common source. 

But in the heavens we discover by their light, and by their 
light alone, stars so distant from each other that no material 
thing can ever have passed from one to another, and yet tins 
light, which is to us the sole evidence of the existence of these 
distant worlds, tells us also that each of them is built up of mole 
cules of the same kinds as those which we find on earth. A 
molecule of hydrogen, for example, whether m Sirius or in Aic- 
turus, executes its vibrations in precisely the same time 

Each molecule, therefore, throughout the universe, bears im¬ 
pressed on it the stamp of a metric system as distinctly as docs 
the metre of the Archives at Paris, or the double royal cubit of 
the Temple of Karnac. 

No theory of evolution can be formed to account for the simi¬ 
larity of molecules, for evolution necessarily implies continuous 
change, and the molecule is incapable of growth or decay, of 
generation or destruction 

None of the processes of Nature, since the time when Nature 
began, have produced the slightest difference in the properties of 
any molecule We are therefore unable to ascribe either the 
existence of the molecules or the identity of their properties to 
the operation of any of the causes which we call natuial 

On the other hand, the exact quality of each molecule to .ill 
others of the same kmd gives it, as Sir John Ilerschd has well 
said, the essential character of a manufactured article, and pre 
eludes the idea of its being eternal and self existent 

Thus we have been led, along a strictly scientific path, very 
near to the point at which Science must stop Not that Science 
15 debarred from studying the internal mechanism of a mole¬ 
cule which she cannot take to pieces, any more than from in¬ 
vestigating an organism which she cannot put together 
But in tracing back the history of matter Science is arrested 
when she assures herself, on the one hand, that the molecule has 
been made, and on the other that it has not been made by any 
of the processes we call natural. 

Science is incompetent to reason upon the creation of matter 
itself out of nothing We have reached the utmost limit of our 
thinking faculties when we have admitted that because matter 
cannot be eternal and self-existent it must have been created 

It is only when we contemplate, not matter in itsdf, but the 
form in which it actually exists, that our mind finds something 
on which it can lay hold. 

That matter, as such, should have certain fundamental pro¬ 
perties—that it should exist in space and be capable of motion, 
that its motion should be persistent, and so on, are truths which 
may, for anything we know, be of the kind which metaphysicians 
call necessary, We may use our knowledge of such truths for 
purposes of deduction but we have no data for speculating as to 
their origin. 

But that there should be exactly so much matter and no more 
In every molecule of hydrogen is a fact of a very different order 
We have here a particular distribution of mattei—a collocation 
—to use the expression of Dr. Chalmers, of things which wc 
have no difficulty in imagining to have been arranged other¬ 
wise. 

The form and dimensions of the orbits of the planets, lor in¬ 
stance, are not determined by any law of natuie, but depend upon 
a particular collocation of matter. The same is the case with 
respect to the size of the earth, from which the standard of what 
is called the metneal system has been derived. But these 
astronomical and terrestrial magnitudes are far inferior in scien¬ 
tific importance to that most fundamental of all standards which 
forms the base of the molecular system. Natural causes, as 
we know, are at work, which tend to modify, if they do not at 
length destroy, all the arrangements and dimensions of the earth 
ana the whole solar system. But though In the course of ages 
catastrophes have occurred and may yet occur in the heavens, 

W ancient systems may be dissolved and new systems evolved 
their ruins, the molecules out of which these systems are 
btrilt—the foundation stones of the material universe—remain 
unbroken and unworn. 

They continue this day aa they were created, perfect in num¬ 
ber and measure and weight, and from the Ineffaceable character* 
impressed on them we may learn that those aspirations alter 
accuracy in measurement, truth In statement, and justice in 
action, which we reckon among our noblest attributes as men, 
are ours because they axe essential constituents of the image of 
Him who in the beginning created, not only the heaven 
gjU* » ew % .materials of which heaven and Wrih 
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TN accepting the invitation of the Council of the British 
Association to deliver au address to the operative classes of 
this great mdusliial district, I felt that I was undertaking no 
1 asy task. Having to speak on behalf of the Association, and 
m the presence of many of its most distinguished members, 
l am bound to ticat my subject scientifically, but I have to bear 
m mind at the same time that I am addressing myself to men 
unquestionably of good intelligence, but without that scientific 
training which has almost created a language of its own. 

It is no consolation for me to think, that those who have 
taken a similar task upon themselves ltl former years, have 
admirably succeeded in divesting highly scientific subjects of 
the formalism in which they aie habitually clothed The very 
names of these men—Tyndall, Huxley, Miller, Lubbock, and 
Spottiswoode—are such as to preclude m me all idea of rivalry, 
but I hope to profit by then example, and to remember that 
truth must always be simple, and that.it is only where know¬ 
ledge is imperfect that scientific formula; must take the place 
of plain statements. 

'1 he subject matter of my discourse is “ Fuel; ” a matter with 
which every one of us has become familiarised from his infancy, 
but which nevertheless is but little understood even by those 
who are most largely Interested in its applications ; it involves 
consideration* of the highest <1 prion interest, both from a 
scientific and a practical point of view. 

I purpose to arrange my subject under five principal heads .— 

t. Whatufuel? 

3. Whence ia fuel derived ? 

3 How should fuel be used ? 

4. The coal question of the day 

5. Whhrein consists the fuel of the sun ? 

What- is fuel? -home of you may have air- ady said within 
yourselves that it is but wonted time to enlarge upon such a 

I * teatan delivered before ihe|Urmtl> As»oc.at on at Bradford, by Dr. 
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theme, since all know that fuel is coal drawn from the 
from deposits, with which this country especially has 
bountifully supplied; why disturb our plain understanding by 
scientific definitions which will neither reduce the cost of coal, 
nor make it last longer on our domestic hearth ? 

Yet I must claim your patience for a little, lest, if we do not 
first agree upon the essential nature of fuel, we may afterwards 
bfc at variance in discussing its origin and its uses, the latter at 
any rate being of practical interest, and a subject worthy of 
your most attentive consideration 

Fuel, then, in the ordinary acceptation of the term, is carbo¬ 
naceous matter, which may be in the solid, the liquid, or in the 
gaseous condition, and which, in combining with oxygen, gives 
rise to the phenomenon of heat. Commonly speaking, this 
development of heat is accompanied by flame, because the sub¬ 
stance produced in combustion is gaseous In burning coal, for 
instance, on a fire-grate, the oxygen of the atmosphere enters 
into combination with the solid carbon of the coal and produces 
carbonic acid —a gas which enters the atmosphere, of which it 
forms a necessary constituent, since without it the growth of trees 
and other plants would be impossible. But combustion is not 
necessarily accompanied by flame, or even by a display of in¬ 
tense heat. The metal magnesium burns with a great display of 
light and heat, hut without flame, because the product of com¬ 
bustion is not a gas but a solid, viz oxide of magnesia Again, 
metallic iron, if in a finely divided state, ignites when exposed to 
the atmosphere, giving rise to the phenomena of heat and light 
without flame, because the result of combustion is iron oxide or 
rust j but the same iron, if presented to the atmosphere—more 
especially to a damp atmosphere—in a solid condition, does not 
ignite, but is nevertheless gradually converted into metallic oxide 
or rust as before. 

Here, then, we have combination without the phenomena 
either of flame or light; but by careful experiment we should 
find that heat is nevertheless, produced, and that the amount of 
heat so produced precisely equals that obtained more rapidly in 
exposmg spongy iron to the action of oxygen Only, in the latter 
case the heat is developed by slow degrees, and is dispersed as 
soon as produced , whereas m the former the rate of production 
exceeds the rate of dispersion, and heat, therefore, accumulates 
to the extent of raising the mass to redness. It is evident from 
these experiments that we have to widen our conception, and 
call fuel “ any substance which is capable of entering into com¬ 
bination with another substance, and in so doing gives rise to the 
phenomenon of heat." 

In thus defining fuel, it might appear at first sight that we 
should find upon our earth a great variety, and an inexhaustible 
supply of substances that might be ranged under this head ; but 
a closer investigation will soon reveal the fact that its supply is, 
comparatively speaking, extremely limited 

In looking at the solid crust of the earth, we find it to be 
composed for the most part of siliceous, calcareous, and magne¬ 
sian rock, the former, silica, consisting of the metal silicon 
combined with oxygen, and is therefore not fuel, but rather a 
burnt substance which has parted with its heat of combustion 
ages ago ; the second limestone, being carbonate of lime, or the 
combination of two substances, via, oxide of calcium and 
carbonic acid, both of which are essentially products of com¬ 
bustion, the one of the metal calcium and the other of carbonj 
and the third, magnesia, being the substance magnesium, which 
I have just burnt before you, and which, further combined 
with lime, constitute* dolomite rock, of which the Alps are 
mainly composed. All the commoner metals, such as iron, 
zinc, tin, alumina, sodium, &c., we find in nature in an oxidised 
or burnt condition; and the only metallic substances that have 
resisted the intense oxidising action that must have prevailed at 
one period of the earth’s creation are the so-called precious metals, 
gold, platinum, iridium, and to some extent also silver and cop¬ 
per. But what about the oOtans of water, which have occasionally 
been cited as representing a vast store of heat-produemg power 
ready for our use when eoal shall be exhausted ? Not many 
months ago, indeed, on the occasion of a water-gas company 
being formed, statements to this effect could be seen in some of < 
our leading papers. Nothing, however, could be more fallacious. 
When hydrogen bums, doubtless a great development of heat 
ensues, but water is already the result of this combustion (which j 
took place-uiion the globe before the ocean was formed), and the 
separation quthese two substances would take precisely the same 
arqounftjreaiat as was originally produced in the combustion 
It Will thus be seen that bom the solid and fluid constituents of 
our earth, with the exception of coal, of naphtha (which is a 


mere modification of coal), and the precious metals, are products 
of combustion, and therefore the very reverse of fuel. Our earth 
may indeed be looked upon as “ a ball of cinder, rolling eternally 
through space,” but happily m company with another celestial 
body—the sun—whose glorious beams are the physical cause of 
.^everything that moves and lives, or that has the power within 
[itself of imparting life, heat, or motion The invigorating influ¬ 
ence is made perceptible to our senses in the form of heat, but it 
is fair to ask, what is heat, that it should be capable of coming to 
us from the sun, and of being treasured up in our fuel deposits 
both below and on the surface of the earth ? 

If this inquiry had been put to me thirty years ago, I should 
have been much perplexed By reference to books on Physical 
Science, I should have learnt that heat was a subtle fluid which, 
somehow or other, had taken up its residence in the fuel, and 
which, upon ignition of the latter, was sallying forth either to 
vanish or to abide elsewhere , but I should not have been able 
to associate the two ideas of combustion and development of heat 
by any intelligible principle in nature, or to suggest any process 
by which it could have been derived from the sun and petrified, 
or, as the empty phrase ran, rendered latent in the fuel 

It is by the labours of Meyer, Joule, Clausius, Ranken, and 
other modern physicists, that, we are enabled to give to heat its 
true significance. 

Heat, according to the “dynamical theory,” is neither more 
nor less than motion amongst the particles of the substance 
heated, which motion, when once produced, may be changed m 
its direction and its nature, and thus be converted into mechanical 
effect, expressible In foot pounds, or horse power By intensify¬ 
ing this motion among the particles, it is made evident to our 
visual organ by the emanation of light, which again is neither 
more nor less than vibratory motion imparted by the ignited 
substance to the medium separating us from the same According 
to this theory, which constitutes one of the most important ad¬ 
vances in science of the present century, heat, light, electricity, 
and chemical action are only different manifestations of “energy 
of matter,” mutually convertible, but as indestructible as matter 
itself 

Energy exists in two forms, dynamic or “kinetic energy,” or 
force manifesting itself to our senses as weight in motion, as 
sensible beat, or as an active electrical current, and “ potential 
energy,” or force in a dormant condition In illustration of these 
two forms of energy, 1 will take the case of lifting a weight, say 
one pound one foot high In lifting this weight “kinetic mus¬ 
cular energy ” has to be exercised in overcoming the force of 
gravitation of the earth The pound weight when supported at 
the higher level to which it has been raised, represents potential 
energy to the amount of one unit or foot pound. This potential 
energy may be utilised m imparting motion to mechanism during 
its descent, whereby a unit amount of “ Work ” is accomplished” 
A pound of carbon then, when raised through the space of one 
foot from the earth, represents, mechanically speaking, a unit 
quantity of energy, but the same pound of carbon being separa¬ 
ted or lifted away from oxygen, to which it has a very powerful 
attraction, ts capable of developing no less than 11,000,000 foot 
pounds or unit quantities of energy whenever the bar to their 
combination, namely excessive depression of temperature, is 
removed , in other words, the mechanical energy set free in the 
combustion of one pound of pure carbon is the same as would be 
required to raise 11,000,000 pounds weight one foot high, or as 
would sustain the work which we call a hone power during 
5 hours 33 minutes. We thus arrive at ohee at the utmost limit 
of work which we can ever hope to accomplish by the combus¬ 
tion of one pound of carbonaceous matter, and we shall presently 
see how far we are still removed in our steam engine practice from 
this limit of perfection * 

The following illustrations will show the convertibility of the 
different forms of energy. If I let the weight of a hammer de- 
11 n rapid succession upon a piece of Iron It becomes hot, 

_in bearing a nail thus vigorously and skilfully for a minute it 

will be redhot. In this case the mechanical force developed In 
the arm by the combustion of carbonaceous muscular fibre far con¬ 
verted into heat. Again, in compressing the air in a fire syringe 
rapidly igmtmn of a piece Of tinder Ts obtainsd. Again, in 
passing an electrical current through the platinum wire ft fat 


pound*! saw. 
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directly converted Into heat, which is manifested by ignition ot 
the wire, whereas the thermopile gives an illustration of the con¬ 
version of heat into electricity The heat of combustion is the 
result of the chemical combination of two substances, but docs 
it not follow from this that oxygen is a combustible as well as 
the carbonaceous substance which goes by the name of fuel? 
This is, unquestionably, the case, and if our atmosphere was 
composed of a carbonaceous gas we should have to conduct our 
oxygen through tubes and send it out through burners to supply 
us with light and heat, as will be seen by the experiment in 
which I bum a jet of atmospheric air in a transparent globe 
filled with common lighting gas, but we could not exist under 
such inverted conditions, and may safely strike out oxygen and 
analogous substances such as chlorine from the list of fuels 

We now approach the second part of our inquiry—Whence is 
fuel derived ? 

The rays of the sun represent energy in the foim of heat and 
light, which is communicated to our earth through the trans¬ 
parent medium which must necessarily fill the space between us 
and our great luminary If these rays fall upon the growing 
plant, their effect disappears from direct recognition by our 
senses, inasmuch as the leaf docs not become heated as it would 
if it was made of iron or tlead wood, but we find a chemical 
result accomplished, via, carbonic acid gas which has been 
absorbed by the leaf of the tiee from the atmosphere, is there 
“dissociated,”or separated into its elements carbon and oxygen, 
the oxygen being returned to the atmosphere, and the carbon 
retained to form the solid substance of the tree 

It is thus clearly shown that the sun has to impart tt,ooo,ooo 
units of energy to the tree for the formation of one pound of 
carbon 111 the shape of woody fibre, and that these 11,000,000 
units of energy will lie simply resuscitated when the wood is 
burnt, or again combined with oxygen to form carbonic acid 

Fuel, then, is derived through solar energy acting on the 
surface of our earth 

But what about the stores of mineral fuel, of coal, which we 
find within its folds? How did they escape the general com¬ 
bustion which, as we have seen, has consumed all other elemen¬ 
tary substances 5 The answer is a simple one 1 hese deposits 
of mineral iuel are the results of primeval forests, formed in the 
mannet of to-day through the agency of solar ravs, and covered 
over with earthy matter m the many inundations and convulsions 
of the globe's surface, which must have followed the caily 
solidification of its surface Thus our deposits of coal may he 
looked upon as the accumulation of potential energy tlenvcd 
directly from the sun in former ages, or as George Stephenson, 
with a sagacity of mind in advance of the science of his day, 
answered, when asked what was the ultimate cause of motion of 
his locomotive engine, “that it went by the boltied-up rays of 
the sun.” 


It follows fr 


tial energy available for 
coal, which, as appears from the exhaustive inquiries Lately 
made by the Royal Coal Commission me still large indeed, 
but by no means inexhaustible, if we bear in mind that our re¬ 
quirement will be ever on the increase and that the getting 
of the coal will become from year to year more difficult as we 
descend to greater depth. To these stores must be reckoned 
lignite and peat, which, although not coal, are nevertheless the 
result of solar energy, attributable to a period of the earth’s 
creation subsequent to the formation of the coal beds, but an¬ 
terior to our own days 


human mind would surely invent some other source of power 
when coal should be exhausted, and that such a source would 
probably be discovered in electricity. I heard such a suggestion 
publicly made only a few weeks back at a meeting of the Inter, 
national Jury at Vienna, and could not refrain from calling at¬ 
tention to the fact that electricity is only another form of energy, 
that could no more be created by man than heat could, and 
involved the same recourse to our accumulated stores. 

If our stores of feoal were to ebb, we should haVe recourse, no 
doubt, to the force radiating from the sun from day to day, and 
it may be as well for us to consider, what U the extent of that 
few* and what oar means of gathering and applying it. Wo 
have, then, to the first place, the accumulation of solar energy 
ftpOn our earth s surface By the decomposition of carbonic acta 
hi a wurde which we Know by experience suffices for the 


human requirements In thinly-populated countries, where in¬ 
dustry has taken only a slight development Wherever popula¬ 
tion accumulates, however, the wood of the forest no longer 
suffices even for domestic requirements, and mineral fuel has 
to be transported from great distances. 

The sun s rays produce, however, other effects besides vege¬ 
tation, and amongst these, evaporation is the most important 
as a source of available power By the solar rays, an amount of 
heat is imparted to our earth that would evaporate yearly a lake 
of water fourteen feet deep A considerable proportion of this 
heat is actually expended m evaporating sea water, producing 
steam or vapour, which falls back upon the entire surface of both 
land and sea in the form of ram The portion which falls upon 
(he elevated land Hows back towards the sea in the form of 
nvers, and m its descent its weight may be utilised to give 
motion to machinery Water power, therefore, is also the re¬ 
sult of solar energy, and an elevated lake may indeed be looked 
upon as fuel, m the sense of its being a weight lifted above the 
sea level through its prior expansion into steam 

This source of power has also been largely resorted to, and 
might be utilised to a still greater extent in mountainous coun¬ 
tries, but it naturally so happens that the great centres of 
industry are in the plains, where the means of transport are 
• isy, and the total amount of available water-power in such 
districts is extremely limited 

Another result of solar energy are the winds, which have been 
utilised for the production of power This source of power is, 
indeed, very great in the aggregate, but its application is at¬ 
tended with very great inconvenience It is proverbial that 
thete is nothing more uncertain than the wind, and when we 
utre depended upon windmills for the production of flour, 
it often happened that whole districts were without that neces- 
s iry element to our daily existence Ships also, relying upon 
the wind for their propulsion through the sea, are often becalmed 
foi weeks, and so gradually give preference to steam-power on 
account of Its greater certainty It has been suggested of late 
years to utilise the heat of the sun by the accumulation of its 
rxys into a focus by means of gigantic lenses, and to establish 
steam-boilers in such foci This would be a most direct utilisa¬ 
tion of solar energy, but it is a plan which would hardly recom¬ 
mend itself in this country, where the sun is but rarely seen, and 
which even in a country like Spain would hardly be productive 
of useful, practical results. 

There is one more natural source of energy available for our 
uses, which is rather cosmical than solar, vis , the tidal wave. 

1 Ins might also be utilised to very considerable extent in an 
island country facing the Atlantic seas, like this, but its utilisation 
on a large scale is connected with great practical difficulty and 
expenditure, on account of the enormous aiea of tidal basin that 
'ould have to be constructed 

In passing in review these various sources of energy which are 
ill available to ns, after we have run through our accumulated 
capital of potential energy in the shape of coal, it will have 
struck you that none of them would at all supply the place of 
our willing and ever-ready slave, the steam-engine j nor would 
they be applicable to our purposes of locomotion, although means 
might possibly be invented of storing and carrying potential 
energy in other forms But it 13 not force alone that we require, 
hut heat for smelting our iron -and other metals, and the accom¬ 
plishment of other chemical purposes. We also need a large 
supply for our domestic purposes It is true that with an abun¬ 
dant supply of mechanical force we could manufacture heat, and 
thus actually accomplish all our purposes of smelting, cooking, 
and heating, without the use of any combustible matter j but 
such conversion would be attended with so much difficulty and 
expenditure, that one cannot conceive human prosperity under 
such laborious and artificial conditions 

We-come now to the question—How should fuel be used, and I 
propose to illustrate this by three examples which are typical, of 
the thru* great branches of consumption. 
a The production of steam power. 
b. The domestic hearth. 

c The metallurgical furnace. , , ... 

I have represented on a diagram two steam cylinders of the 
same internal dimensions, the one Wing what is called a hich- 
pressure steam cylinder, provided with the ordinary sUde-valvo 
for the admission ami discharge of steam into 
and the ether *0 arranged as to work expansively (being provided 
with the ci/less variable expansion gear) and working in con¬ 
nection swift* eondeeser. I haw also shown two diagrams of 
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the steam pressures at each part of the stroke, assuming in both 
cases the same initial steam pressure of 60 lbs per square inch 
above the atmospheric pressure, and the same load upon the 
engine. They show that in the latter case the same amount of 
work is accomplished by filling the cylinder roughly speaking up 
to one-third part of the length as in the other by filling it entirely. 
Here we have then an easy and feasible plan of saving two-thirds 
Of the fuel used m working an ordinary high-pressure engine, 
and yet probably the greater number of the engines now actually 
at work are of the wasteful type. Nor arc the indications of 
theory in this case (or m any other when properly interpreted) dis¬ 
proved by practice , on the contrary, an ordinary non expansive 
non-condensing engine requires commonly a consumption of 
from 10 to 12 Tbs per horse-power per hour, whereas a good ex¬ 
pansive and condensing engine accomplishes the same amount of 
work with 2 lbs of coal per horn, the reason for the still greater 
economy being, that the cylinder of the good engine is jnoperly 
protected by means of a steam-jacket and lagging against loss by 
condensation within the working cylinder, and that more care is 
generally bestowed upon the boiler and the parts of the engine, 
to ensure their proper working condition. 

A striking illustration of what can be accomplished by way of 
accuracy in a short space of time was brought to light by the 
Institute of Mechanical Engineers, over which at present I have 
the honour to preside. In holding their annual general meeting 
in Liverpool in 1863, they instituted a careful inquuy into the 
consumption by the best engines in the Atlantic Steam Service, 
and the result showed that it fell in no case below 4} lbs per 
indicated horse power per hour Last year they again assembled 
with the same object in view 111 Lucrpool, and Mi Brain wett 
produced a table showing that the average consumption by 17 
good examples of compound expansive engines did not exceed 
2jibs per indicated horse power per hour. Mr E A C'owper 
has proved a consumption not exceeding 1J lbs per indicated 
horse power per lioui in a compound marine engine constructed 
with an intermediate superheating vessel, 111 accordance with his 
plans, nor are we likely to stop long at this point of comparative 
perfection, for in the early portion of my address I have endea¬ 
voured to prove that the theoretical perfection would only be 
attained if an indicated horse power was produced with ^-lbs. of 
pure carbon, or say 1 lb of ordinary steam coal 

Here then we have two distinct margins to work upon, the one 
up to the limit of say 2 lbs per horse power per hour, which has 
been practically reached in some and may be reached in all cases, 
and the other up to the theoretical limit of J lb per horse power 
per hour which can never be absolutely reached, but which in- 
'ventivc power may and will enable us to approach ! 

Domestic Consumption —The wastefulness of the domestic 
hearth and kitchen fire is self-evident Here only the 
heat radiated from the fire itself is utilised, and the com¬ 
bustion is generally extremely imperfect, because the iron 
back and excessive supply of cold airs, check combustion 
before it is half completed, We know that we can heat 
a room much more economically by means of a German 
stove, but to this it may be very properly obiected that it is 
cheerless, because we do not see the fire or feel Us drying effect 
on oar damp clothing , it docs not provide, moieover, in a suffi¬ 
cient degree for ventilation, and makes the room feel stuffy. 
These are, in my opinion, very potent objections, and economy 
would not be worth having if it could only be obtained at the 
expense of health and comfort. But there is at least one grate 
that combines an increased amount of comfort with reasonable 
economy, and which, although accessible to all, is as yet very 
little used. I refer to Captain Gallon’s “Ventilating Fireplace,'’ 
of which you observe a diagram upon the wall This fireplace 
does not differ in exteinal appearance from an ordinary grate, 
except that it has a higher brick back, which is perforated at 
about mid-height to admit warmed air into the fire to burn a 
large proportion of the smoke which is usually sent up the 
chimney unburnt, for no better purpose than to poison the atmo¬ 
sphere we have to breathe. 

The chief novelty and merit of Captain Calton’s fireplace 
consists, however, m providing a chamber at the back of the 
grate, .into which air passes directly from without, becomes 
moderately heated (to if” Fab.), and, rising in a separate flue, 
is initMtM into the room under the ceiling with a force due to 
the heated ascending flue. A plenum of pressure is thus estab¬ 
lished within the room whereby indraughts through doors and 


windows are avoided, and the air is continually renewed by 
passing away through the fireplace chimney as usual, Thug the 
cheerfulness of an open file, the comfort of a room filled with 
fresh but moderately warmed air, and great economy of fuel, are 
happily combined with unquestionable efficiency and simplicity; 
nncl yet the grate is little used, although it has been fully de¬ 
scribed in papers communicated by Captain Galton, and in an 
elaborate report made by General Morin, le Directeur du Con¬ 
servatoire des Arts et Metiers of Baris, which has also appeared 
in the English language 

The slowness with which this unquestionable improvement 
finds practical application is due, in my opinion, to two circum¬ 
stances,—the one is, that Captain Galton did not patent his 
improvement, winch makes it nobody’s business to force it into 
use, and the other may be found m the cucumstance that houses 
are, to a great extent, built only to be sold and not to be lived 
in. A buihlci thinks it a good speculation to construct a score 
of houses after a cheap design, m older to sell them, if possible, 
bcfoie completion, and the jmrehaser immediately puts up the 
standard bill of “ Oesirablc Residences to Let ” You naturally 
would think that in taking such a house you had only to furnish 
it to your own mmd, and be in the enjoyment of all reasonable 
creature comfort from the moment you entei the same This 
fond hope is cUstmed, hosu-ver, to ciuel disappointment, the 
first evening you turn on the gas, you find that although the 
pipes are there, the gas prefers to imss out by the joints into the 
room instead of by the buineis . tfie watei m like manner takes 
its road through the ceiling, bunging down with it a patch ot 
plaster on to your carpet liut worst of nil, the fire-grates (of a 
si/e urespcctivc, probably, of the sin- of the room), absolutely 
refuse to avail themselves of the chimney flues preferring to 
send the volumes of smoke into the mom Plumbers and 
chimney doctors are now put into icqiiisition, pulling up floors, 
dirtying carpels, and putting up gaunt-loohing chimney-pots , 
the grates themselves have to be altered again and again, until 
by slow degrees the house becomes h datable in a degree, although 
you row only become fully aware of innumerable drawbacks of 
the arrangements adopted Nevertheless, the house has been an 
excellent ontto sell, and the builder adopts the same pattern for 
another block or two in an increasing neighbourhood. Why 
should this builder adopt Captain Gallon’s fireplace? It will 
not cost hnn much, it is tiue, and it will save the tenant a great 
deal in his annual coal bill, not to speak of the comfort it would 
give lnm and Ins family, but nobody demands it of him, it 
would give him some trouble to arrange his details and subcon¬ 
tracts, which are all settled beforehand, and so he goes on build¬ 
ing and selling houses 111 the usual routine way Nor will this 
state of things be altered until the dwellers in houses will take the 
matUr m hand, and absolutely refuse to put up with builders’ 
ways, or, what is still better, get builders who wifi put up houses 
in their wav This is done to some extent by building societies, 
but there is as yet too much of the old leaven left in the trade, 
and the question itself too little understood. 

Consumption in Smrltsng Operations .—We now come to 
the third blanch of consumption, the smelting or metal- 
luimeal furnace, which consumes about 40,000,000 of the 120 
millions of the fuel produced Here also is great room for 
improvement, the actual fuel consumed in heating a ton ol 
iron up to the welding point or of melting a ton ol steel is more 
m excess of the theoretical quantity required for these purposes 
than is the case with regard to the production of steam power 
and to domestic consumption Taking the specific heat of iron 
at‘114 and the welding heat at 2,700° F. it would require 
2,700 x 144—307 heat units to heat 1 lb. of iron. A pound of 
pine carbon developes 14,500 heat units, a pound of common 
cool 12,000, and therefore one ton of coal should bring 39 tons of 
iron up to the welding point In an ordinary re-heatmg furnace 
a ton of coal heats only 1 j ton of iron, and therefore produces 
only i^rd part of the maximum theoretical effect. In melting 
one non of steel in pots 2\ tons of coke are consumed, and taking 
the melting point of steel at 3,600° F. the specific heat at ‘119 it 
takes -i 19 x 3,600 = 428 heat units to melt a pound of steel, and 
taking the heat producing power of common coke also at 12,000 
units, one ton of coke ought to be able to melt 28 tons of steel. 
The Sheffield pot steel melting furnace therefore only utilises 
Vfrtls part of the theoretical heat developed in the combustion. 
Here therefore is a very wide margin for improvement, to which 
I have specially devoted my attention for many years, and. not 
without the attainment of useful results, J have since the year 
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1846, or very shortly atter the first announcement of the dynami- sented to be, the existing gas companies would be sure to carry 
cal theory,‘devoted my attention to a realisation of some of the it into effect. I need hardly say that the existing companies 
economic results which that theory rendered feasible I fixed have not carried it into effect, having been constituted for 
upon the regenerator as the appliance which, without being mother object, and that the realisation of the plan itself has 
capable of reproducing heat when once really consumed, is ex- been Indefinitely postponed 

tremely useful for temporarily storing such heat as cannot be im- Coal Question —Having now passed m review the principal 
mediately utilised in order to impart it to the fluid or other applications of fuel, with a view chiefly to draw the distinc- 
substance which is omployed in continuation of the operation of turn between our actual consumption and the consumption 
heating or of generating force thit would result if our most approved practice was made gene- 

Without troubling you with an account of the gradual progress ral, and having, moreover, endeavoured to prove to you which 
of these improvements, T will describe to you shortly the furnace in. the ultimate limits of consumption which are absolutely fixed 
which I now employ for melting steel. This consists of a furnace by theory, but which we shall never be able to realise completely, 
bed made of very refractory material, such as pure silica sand 1 will now apply my reasoning lo the coal question of the day 
and silica or Dina’s bnck, under which four regenerators or In looking into the ‘‘Report of the Se'ect Committee ap- 
chambers filied with checkerwork of buck are arranged in such pointed to Inquire into the Causes of the present Dearness of 
a manner that a current of combustible gas passes upward Coal,” we find that in 1872 no less than 123,000,000 tons of coal 
through one of these regenerators, while a current of air passes were got up from the mines of England and Wales, notwith- 
upwards through the adjortung regenerator, in order to meet m standing famine prices and the colliers’ strikes In 1862 the 
combustion at the entrance into the furnace chamber The pro- total getting of coal amounted to only 83,500,000, showing a 
ducts of combustion, instead of passing directly to the chimney yearly average increase of consumption of 4,000,000 tons. If 
as in an ordinary furnace, are directed downwards through the this progressive increase continues, our consumption will have 
two other regenerators on their way towards the chimney, where reached, thirty years hence, the startling figure of 250,000,000 
they part with their heat to the checkerwork in such manner that tons per annum, which would probably result in an increase of 
the highest degree of heat is imparted to the upper layers, ami price very much in excess of limits yet reached In estimating 
that the gaseous product* reach the chimney comparatively cool last year’s increase of price, which has every appearance of being 
(about 300" F) After going on m this way for half-an-hour, permanent, at 8 j, per ton all round, and after deducting the 
the currents are reversed by means of suitable reversing valves, 13 000,000 tons which were exported abroad, we find that the 
and the cold air and combustible gas now enter the furnace British consumer had to pay 44,000,000/ more than the market 
chamber, after having taken up heat from the regenerator in the value of former years for his supply of coal—a sufficient sum, 
reverse order m which it was deposited, reaching the furnace cme would think, to make him look earnestly into the question 

therefore nearly at the temperature at which the gases of com- of "waste of fuel,” which, as I shall presently be able to show, 

bustion left the same A great reversion of temperature withm is very great indeed The Select Committee just quoted sums 

the chamber is the result, and the two first-mentioned regenera- up its report by the following expression .—“ "fhe general con- 

tors are heated to a higher degree than the latter It is easy to elusion to be drawn from the whole evidence is, that though the 

conceive that in that way, heat may be accumulated withm the production of coal increased in 1872 in a smaller ratio than it 
chamber to an apparently unlimited extent, and with a minimum lud increased m the yean immediately preceding, yet if an ade- 
of chimney draught quale supply of labour can be obtained, the increase of produc- 

Practically the limit is reached at the point where the materials lion will shortly keep pace with that of the last few years." 
composing the chamber begin to melt. Whereas a theoretical I his is surely a very insufficient conclusion to be arrived at by 
limit also exists in the fact that combustion ceases at a point a Select Parliamentary Committee after a long and expensive ln- 
which has been laid by St Clair Deville at 5000' Kah , and qmry, and the worst of it is, that it stands in direct contradiction 
which has been called by him the point of dissociation. At this with the corrected table given in the same report, which shows 
point hydrogen might be mixed with oxygen and yet the two that the progressive increase of production has been fully mam- 
would not combine, showing that combustion really only takes lamed during the last two years, having amounted to 5,826,000 
place between the units of temperature of about 500° and for 1871, and 5,717,000 for 1872, whereas the average increase 
4,500° Fah. .luring the last ten years has only been 4,000,000 tons It is to he 

To return to the regenerative gas-furnace. It ts evident that hoped that Parliament will not rest satisfied with such a negative 
there must be economy where, withm ordinary limits, any de- re.ult, hut will insist to know what can be done to re-establish 
gree of heat can be obtained, while the products of combustion a proper balance between demand and supply of coal in prevent- 
pass in the chimney only 300° hot Practically a ton of steel is ing its conversion mto smoke or other equally hurtful or useless 
melted in this furnace with 12 cwt. of small coal consumed 111 foimsof energy 

the gas-producer, which latter may be placed at any reasonable In taking the 105 million tons of coal consumed m this country 
distance from the fuinace, and consists of a bnck chamber ton- last year for our basis, I estimate that, if we could make up our 
tabling seveial tons of fuel in a slate of slow disintegration. In minds to consume our coal m a careful and judicious manner, 
large works, a considerable number of these gas-produters are according to oar present lights, we should be able to reduce that 
connected by tubes or flues with a number of furnaces Col- consumption by 50 million tons. The realisation of such an 
lateral, advantages in this system of heating, which is now economy would certainly involve very considerable expenditure 
extensively used in this and other countries, are that no smoke of capital, and must be a work of time, but what I contend 
is produced, and that the works are not encumbered with solid is that our progress in effecting economy ought to be accelerated 

fuel and ashes. in order to establish a balance between the present production 

It is a favourite project of mine, which I have not had an and the ever-increasing demand for the effects of heat, 
opportunity yet of carrying practically into effect, to place these In looking through the statistical returns of the progressive 
gas-producers at the bottom of coal-pits A gas shall would increase of population, of steam power employed, and of produc* 

have to be provided to conduct the gas to the surface, the turn of iron and steel, &c., 1 find that our necessities increase at 

lifting of coal would be saved, and the gas in its ascent would a rate of not leas than 10 per cent, per annum, whereas our coal 

accumulate such an amount of forward pressure that it might be consumption increases only at the rate of 4 per cent, showing 

conducted to a distance of several miles to the works 01 places that the balance of 6 per cent, is met by what may t>e called our 

or consumption. This plan, so far horn being dangeious, would “ intellectual progress.” Now considering the enormouj margin 

insure a perfect ventilation of the mine, and would enable us to for improvement before us, I contend that we should not rest 

utilise those waste deposits of small coal (amountitig on the satisfied with this rate of intellectual 
average to ao per cent.) which are now left unutilised within an annual deficit of 4,000,000 tons to 
the mine. consumption, but that we should bring 

Another plan of the future which has occupied my attention up to the rate of onr industrial progr 
is the supply of towns with heating gas for domestic and manu- should make the coal production near! 
factoring purposes. In the year 1863 a company was foimed, several generations to come, by which 
With the concurrence of the corporation of Birmingham, to be expected to have effected another gre 
provide such a supply in that town at the rate of M. per 1,000 ihe theoretical limit of effect, which, as 
cubtfc feet: but the Bill necessary for that purpose was thrown above any actual result which we have 
(Wt ip the Committee of the House of Lords because their Lord-, anoual cdhuumption of 10 million tons 
shipafhought that if this was as good a plait as it was repre- equivalent of the heat energy which we 


progress, which involve* 
be met by increased coal 
; our intellectual progress 
css, by which means we 
y a constant quantity for 
time our successors may 
at step in advance towards 
1 we have seen, lays so far 
as yet attained to, that an 
would give more than the 
: actually consume* 
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Solar have endeavoured to show, in the early part of 

this lecture, that all available energy upon the earth, excepting the 
tidal wave, is derived from the sun, and that the amount of hear 
radiated year by year, could be measured by the evaporation 
of tt layer of water 14 ft. thick, spread over the entire surface, 
which again would In. represented by the combustion of a layer 
of coal, covering our entire globe, 1 ft. m thickness The amount 
of heat radiated away from the sun would be represented by the 
annual combustion of a thickness of coal 17 miles thick, coveting 
Its entire surface, and it has been a source of wonderment with 
natural philosophers how so prodigious an amount of heat could 
be given off year after year without any appreciable diminution 
of the sun’s beat having become observable 

Recent restart lies with the spectroscope, chiefly by Norman 
Lockycr, have thrown much light upon this question. It is 
now clearly made out that the sun consists near the surface, 
if not throughout its mass, of gaseous elementary bodies, and 
in a great measure of hydrogen gas, which cannot combine with 
the oxygen present, owing to great elevation of temperature (due 
to the onginal great compression) which has Iicen estimated at 
from 20,000° to 22,000° Fah This chemically inert and com¬ 
paratively dark mass of the sun k surrounded by the photo¬ 
sphere where the gaseous constituents of the sun rush into com¬ 
bustion, owing to leductmn of temperature in consequence of 
their expansion and of radiation of heat into space, this photo¬ 
sphere is surrounded m its tmn by the chromosphere, consisting 
of the products of combustion, which, after being tooled down 
through further loss of heat by radiation, sink back, owing to 
their acquired density, towaids the centre of the sun, Vhere they 
become again intensely heated through compression and me dis¬ 
sociated or split up again into their elements at the expense of 
internal solar heat. Great convulsions ate thus continually pro¬ 
duced upon the solar surface, resulting fieqmntly in explosive 
actions of extraordinary magnitude, when masses of living fire 
are projected aThousand miles or more upwaid, giving rise to 
the phenomena of sun-spots and of the corona which is visible 
during the total eclipses of the sun l'he sun may therefore 
be looked upon in the light of a gigantic gas-furnace, in which 
the same materials of combustion are used ovci and over again. 

It would be impossible for me at this late hour to enter deeper 
upon speculations regarding the “ regeneration of the sun’s heat 
upon its surface,” which question is replete with scientific and 
also practical interest, because Nature is our safest teacher, and 
m comprehending the great works of our Creator we shall learn 
how to utilise to the best advantage those stores of potential 
energy in the shape of coal which have providentially been 
placed at our disposal. 


COALS AND COAL PLANTS* 

■pROF WILLIAMSON said that Ins distinguished friend, 
their president, had spoken the truth to a certain 
extent, but at the same time there was in what lie 
had said a slight measure of what a particular school would 
call the suggestw falsi He believed that if a balance of 
aeccnwt could be struck between them it woull be found that 
he (the lecturer) was enormously the gamer from the fact that 
be enjoyed the same name as the president As far as he 
could arrange the balance it was this—that their president was 
debtor one dinner which he (the lecturer) always contended his 
Mend had got because he had received a card of invitation which 
did dot belong to him—while, on the other hand, there was an 
item of credit to the extent of all the learning the president dis¬ 
played at every meeting of the British Association, but for 
which, at least fa the North of England, he (I’rof W, C. 
'Williamson) was usually 1 credited. Under these circumstances 
he thought it wo»ld be leen that instead of his being the loser 
he was in reality an enormous gainer 

He remembered a distinguished friend of his, a member of the 
House of Commons, telling him that whenever an individual 
rose in that bouse to speak on a subject on which he was known 
to have Witten a book, the house speedily became emptied, 
because the members were alarmed at the idea of a speech from 
a man who had an inveterate hobby He presumed, however, 
that he stood there that night simply because he had a hobby j 
but he would promise not to ride it too far or indict it too long 
upon hit audience. Furthermore when he remembered how short 
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was the time since Prof. Huxley had addressed a Bradford 
audience on the subject of coal, he was somewhat appalled at 
his own boldness in having ventured to deal with a similar 
matter at the present moment. But luckily for him science did 
not stand still, and although so short a time had elapsed since 
Prof Huxley had delivered the lecture referred to, there was 
much now to be said on the subject which could not have been 
said then. Still, with the magnificent address of Prof. Huxley 
within reach, it would not be necessary to detain the auditory 
long on the general theories which were now so widely accepted 
with reference to the origin of coal 

Prof Phillips, in his address to the Geological Section on the 
previous morning, hail reminded them how short a time it was— 
the period being within his own life tune—since the vegetable 
origin of coil was broadly and openly disputed. Tt would, how¬ 
ever, be difficult now to find any one at all enlightened on the 
subject who would venture to dispute that the origin of coal was 
vegetable. In the same way another hypothesis--known by the 
title of the drift theory—had once been very generally accepted. 
Men who admitted the conclusion that coal had once been a 
mass of vegetable life differed as to the method by which that 
vegetable mass had found its way into its present position. The 
majority of the older geologists believed that coal had been 
conveyed into those positions by water-that large qnantities 
of vegetable material had been brought down great rivers like 
the Mississippi 01 the (.anger, that tnise vegetable rafts, as they 
might be termed, had accumulated in the estuaries and the 
ocean, and that when they had become thoroughly water-logged, 
they had sunk to the bottom and formed accumulations of vege¬ 
table elements sufficient to constitute the existing coal-beds. 
Thanks to the labours of a scries of indefatigable workers like 
the late Mr Bowman, Mr. Binney, Sir Wm Logan, and others, 
we now had a clearer and much more probable conception as to 
what coal originally was 

It must be understood that although the earth was popularly 
regarded as the type of everything that was stable and immovable, 
this was a very erroneous idea, for old mother earth was about 
one of the most fickle and inconstant of all the jades with which 
men had deal She was never still It happened that at the 
present day there were certain regions, such as the volcanic 
regions, which were always moving upwards, like the more 
aspiring of the youths of Bradford, while there were others, such 
as the coral regions, which were steadily going downward, like 
those less fortunate youths who did not succeed in the race of 
life. So it had been in the olden time. The coal beds ap¬ 
peared to have accumulated in the latter class of areas—the 
areas of depression—geographical areas in which the earth had 
a tendency to sink below the level of the ocean Upon such 
areas mud and silt had accumulated until the deposit thus formed 
had reached the level of the water, and then came what would 
appear to have been highly necessary as a preliminary to the 
growth of the coal material, namely, a bed of blue mud. It 
was not known why that blue mud was there or whence It 
came, but it was as certain as that garden plants required 
favourable soils for their development, that whatever its cause 
the blue mud was the soil which seemed to have been preferred 
by the great majority of the plants constituting the forests of the 
carboniferous era. In it the minute spore9 or seeds of the vege¬ 
tables which afterwards became coal, germinated and struck 
root, until eventually the muddy soil became converted into a 
magnificent and almost tropical forest. As the forest grew the 
spores fell from the trees, the half-dead leaves and decayed 
branches also dropped, land by-and-by the stems themselves 
gave way, and thus was accumulated an immense amount of 
vegetable matter, This, in the progress of time, sank below 
the water level, and more mud being deposited on the top of the 
coal, the new formation in turn underwent the same processes as 
its predecessors, until at length a new forest was formed to share 
the same fate as that which had gone before it. The process 
was repeated again and again, until at length we had an accumu¬ 
lation of materials, mixtures of the various substances he had 
spoken of, alternating with beds of cool, until we had a vertical 
thickness of rock varying from three, four, or five, to a# much 
as eight or ten thousand feet 

But while these general truths were accepted with little or no 
reservation, there were one or two points contained InJProC 
Huxley’s lecture upon which he would venture for a moment to 
dwell. In that lecture he properly laid stress upon certain 
minute bodies that were found In the Interior of coal. 

[The lecturer here pointed to a diagram representing# vertfoal 
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lection of coal, and he also exhibited various pieces of coal, one 
of which he held in the position it occupied in the coal bed 
Another diagram, he said, represented a quantity of black coaly 
matter arranged m layer*, and embedded in this matter were 
some small bodies which had been flattened by the pressure of 
the coal, and by the superimposed beds between the coal ] 

Prof. Huxley spoke of these bodies undei the name of sporangia, 
or spore cases Now, he (Prof. Williamson) had come to the 
conclusion that they were all spores of two classes—the larger 
ones called macro-spores, and the smaller ones micro-spores 
A large number of the plants, if not all, found in the coal- 
measures belonged to the cryptogamic plants, in which was 
found no trace of seeds or flowers The reproductive bodies 
that took the place of seeds were little bud-like structures, to 
which the name of spores was given In a certain class of those 
plants, the club-mosses, for instance, were two kinds of these 
spores. The sporangia of club mosses and similar plants never 
became detached from their parent stem. They buret and libe¬ 
rated multitudes of contained spores, which were objects like those 
so abundant in many coals. But these spores did not play so im¬ 
portant a part in the formation of coal as Prof Huxley supposed. 
On examining these objects it was found that each of the 
little rounded discs exhibited three ndgcs that radiated in a 
triangular manner from a common centre. These discs were 
originally masses of protoplasm, lodged within a mother-cell 
By-and-by each of these masses broke up into three or four 
parts, and it was found that to accommodate one another m the 
intei tor of their circular chamber, they mutually pressed one 
another. To illustrate the mutual compression, Prof. William¬ 
son produced a turnip, which he had cut into four parts, that 
corresponded exactly, he said, in their arrangement with the 
arrangement of the four spores m the interior of the mother 
cell 

Then Prof Huxley held that coal consisted of two elements 
Prof Williamson, exhibiting again a piece of coal said the dirty 
blackening surface was a thin layer of little fragments of woody 
structures, vegetable tissues of various kinds, known by the 
name of mineral charcoal. These layers of mineral charcoal 
were exceedingly numerous Prof. Huxley, recognising the 
abundance and significance of these little spore-like bodies, 
thought that mineral charcoal formed only a portion, and a 
limited portion, while the great bulk of black coaly matter was 
really a mass of caibon derived from chemically altered spores 
He thought that on this point they would be obliged somewhat 
to differ from Prof. Huxley. 

The bed which had been most widely quoted as containing 
most beautiful spores was found in the district of Bradford. If 
everything decayed, and Bradford was by an exceedingly im¬ 
probable combination of circumstances to pass out of memory, it 
would be remembered in scientific history as the locality in which 
the “better bed” was found. The fragment he held in his 
hand was a fragment of the better bed. On examining it for a 
moment through a magnifying glass he saw that it was a solid 
mass of mineral charcoal, yet the microscope revealed m it no 
trace whatever of organic structure. Therefore, while Prof. 
Huxley divided coal into two elements—mineral charcoal and 
coal proper, including in the latter term altered spores—he 
would say that coal consisted of three elements—mineral char¬ 
coal, black coal derived from mineral charcoal, and spores. 

This outline of the history of coal led them to the independent 
conclusion that two elements were mingled in coal; the vegetable 
debris, or broken up fragments of the plants of the carboniferous 
age were intermingled with the peculiar spores to which Prof 
Huxley had so properly called attention. In proceeding to deal 
further with the plants of which coal was formeo, the lecturer took 
occasion to acknowledge with thanks the loan of certain valuable 
specimens to illustrate nls discourse from the Bradford Museum 
One of these specimens was a most rare and valuable specimen 
which he would be glad to take away with him to Owens 
College, if he had the chance j but he was afraid the Bradford 
people were too Conservative to stand that. 

Auer giving a number of botanical and other details with 
mgaid to the plants of which coal was formed, he said our 
knowledge of this subject resolved itself info two divisions, viz, 
that of Hie outward forms of plants and that of their inward 
otfwtfwtiom These two lines of inquire did not always run 
pwwMj-.and the one great object of recent research hod 
SSrUr, m *?*,%*? do so. Specimens throwing light on 
t^Jnibject had been found at Ama, Burntisland, Oldham, 
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known that most, if not all the coal plants belonged to two 
classes, known as the Cryptogamia, or tloverkss plants, and 
the gymnospermous exogens, represented by the pines and firs 
All recent inquiries added fresh strength to this conclusion One 
of the most important of these groups was that of the I quiseta 
or home tails, and which were repiesented m the coal by the 
< alamites. The .long cylindrical stems, with their transverse 
joints and longitudinal grooves, were shown to be casts of mud or 
sand, occupying the hollows in the piths of the living plants 
Kach of these piths was surrounded by a thick zone of wood, 
which again was invested by an equally thick layer of bark. 
Specimens were shown in which, though the pith was only an 
inch in diameter, the wood and bark combined formed a cylinder 
t inches thick, giving a circumference of at least 27 inches to 
the living stem But there exist examples of the pith casts 
alone, which are between 2 and 3 feet in diameter It was 
evident, therefore, he concluded, that the Catamites became true 
forest trees, very different from their living representatives -the 
horse tails of our ponds snd marshes 

After describing the organisation of these plants, the Professor 
proceeded to describe the Lycopods of the coal measures as 
lepresented by the Leptdodendra, SigiUantc, and a host of other 
well-known plants. 1 he living Lycopods, whether seen at home 
or in tropical forests, are dwarf herbaceous plants, but in the 
mbomferous age they became lofty forest trees, 100 feet high, 
wd ten or twelve feet in circumference To enable such lofty 
stuns, with their dense mass of serial branches and foliage, to 
obtain nutrition, an organisation was given to them approach¬ 
ing more nearly to that of our living forest tiers than to that 
of any recent cryptogams A succession of woody layers was 
added to the exterior of those previously existing , so that as 
the plant rose into the air the stem became strengthened by these 
successive additions to the vascular tissue. As this process ad¬ 
vanced it was accompanied by other changes, producing a large 
central pith, and two independent vascular nngs immediately 
,urrounding the pith, and the relations of these^vanous parts to 
the roots, and leaves, as well as to the nutrition of the plants, 
was pointed out The fruits of these Lycopods were then 
examined The existence of two classes of spores corresponding 
in functions to the stamens and pistils of flowering (slants, was 
dwelt upon, and one of these classes (the mnerospores) was 
shown to be so similar to the small objects found in coal, as to 
Ic we no doubt that those objects were derived from the lepido- 
dendroid and sigillarmn trees which constituted the large portion 
of the forest vegetation 

Certain plants known as Asterophyllites were next 
examined. The ferns were also reviewed, and shown to be as 
remarkable for the absence of exogenous growth from their 
■.terns as the Cakmttes and Lycopods were for its conspicuous 
presence. The structure of some stems supposed to represent 
palms was shown to be that of a fern, there being no true evi¬ 
dence that palms existed in that age The plants known as 
coniferous plants, allied to pines and firs, were described, and 
their peculiar fruits, so common at Peel, in Lancashire, were 
explained, and some plants of unknown affinities, but beautiful 
organisation, were referred to The physiological differences 
between these extinct ferns, and other plants especially in their 
marvellous yuan-exogenous organisation, was pointed out, and 
the lecturer concluded by showing how unvarying must have 
been the green hue of the carboniferous forests, owing to the 
entire absence from them of all the gay colours of the (lowering 
plants which form so conspicuous a feature'in the modern land¬ 
scape, especially In the temperate and colder regions The an¬ 
tiquity ot the mummy, he added, was as nothing compared with 
the countless ages that had rolled by xince these plants lived, and 
yet they must not forget that every one of those plants, living in 
ages so incalculably remote, had a history, an individuality as 
distinct and definite as our own. They would probably he 
inclined to ask the question, When did all these tilings take 
place? Echo answered, When ? 


THE BRITISH ASSOCIATION 
THE Bradford Meeting has been on the whole a 
A good one j though there have been no salient oi$- 
cusstonj, the papers read have been all up to a good 
useful average. Mr. Femcr’s paper on the brain 
was A forprise to many, we believe, and the only ap¬ 
proach to * genuine sensation was the appearance-of 
Captain MttAham, R.N., in the Geographical Section 
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on Saturday, he having arrived only the previous day at 
Dundee m the Arctic, along with the Polarts men. 

The private hospitality of the Bradfordiars has been 
magnificent, but the hotel charges, every one admits, have 
been simply monstrous. We quite agree with the re¬ 
marks made in the last number of the Pharmaceutical 
journal on this subject, and do not think that hotel- 
keepers by so recklessly increasing their ordinary charges 
do themselves or their town any good We hope that 
in future the authorities of towns visited by the British 
Association will devise some means of counteracting such 
proceedings, as they no doubt tend to diminish the 
number of visitors. The number of tickets of all classes 
issued this year is not much above 1,800, being several 
hundreds under that of last year , no doubt the relative 
attractions of Brighton and Bradford will partly account 
for this 

The soirle in St. George’s Hall last Thursday was a great 
success, indeed all the arrangements for the meeting have 
been satisfactory The public lectures, by Profs. W C. 
Williamson, Clerk-Maxwell, and Dr. Siemens were well 
attended, but the proportion of the woiking-classes pre¬ 
sent at the lecture on Fuel, which was specially intended 
for their benefit, was very small Indeed, many are of 
opinion that this lecture should be abolished, seeing that 
so few workpeople take advantage of it, and that a lec¬ 
ture should be given every night, or three or four times 
during the meeting, to working-men who are registered, 
as at the School of Mines, in order to secure that the 
right sort of people gam admission 

This year the Association gave another lesson to 
Government, hjist year, it may be remembered, the ques¬ 
tion of the Tides was given up by the Association , this 
year they have .done the same to the Rainfall question, 
as being a work which it is the interest of the nation to see 
done. We hope the nation will see that it is attended to 
in the proper quarter. 

On Monday Prof Smith proposed Dr. Tyndall as pre¬ 
sident of next year’s meeting ; and it was somewhat of a 
surprise to most present when the Mayor of Belfast 
patriotically proposed that Prof Andrews of that city 
should preside over a meeting to be held m Ireland 
Prof. Andrews had been first suggested by the Council, 
and his friends were consulted, but it was found that the 
state of Ins health rendered it unadvisable to press the 
honour upon him. 

Belfast is the place of meeting next year, and Bristol, 
it has been settled, will be visited by the Association in 
1875 ; there is a tacit understanding that Glasgow will 
be the rendezvous for 1876, the Lord Provost and a 
strong deputation being present on Monday to earnestly 
urge the claims of that important place. 

The Report of the Council for the year 1872-3 was pre¬ 
sented to the General Committee at Bradford, on Wednes¬ 
day, 17th September. The Council have had under their 
Consideration the three Resolutions which were referred 
to them by the General Committee at Brighton. The 
first Resolution was—“ That the Council be requested to 
take such steps as they deem desirable to induce the 
Colonial Office to afford sufficient aid to the Observatory 
at Mauritius to enable an investigation of the cyclones 
in the Indian Ocean to be earned on there." 

In accordance with this Resolution, a correspondence 
took place between $r. Carpenter, the President of the 
Association, and the Right Honourable the Earl of 
Kimberley, Secretary of State for the Colonies. 

In consequence of this correspondence, the Council 
requested the President'to urge upon the Lords Com¬ 
missioners of Her Majesty’s Treasury the desirability of 
affording such pecuniary aid to the Mauritius Obser¬ 
vatory as would enable the Director to continue his 
observations oiy the periodicity of the cyclones; and an 
intimation has been received from Her Majesty’s Govern¬ 
ment that an inquiry into the condition, size, and cost of 


the establishment of the Mauritius is now being con¬ 
ducted by a Special Commission from England, pending 
which inquiry no increase of expenditure upon the Obser¬ 
vatory can be sanctioned, but that when the results of 
this inquiry shall be made known, the Secretary of State 
for the Colonies will direct the attention of the Governor 
to the subject. 

The second Resolution referred to the Botanical estab¬ 
lishment at Kew, but happily the Council have not deemed 
it necessary to take any action upon this Resolution. 

Third Resolution —“ That the Council be lequested 
to take such steps as they may deem desirable to urge 
upon the Indian Government the preparation of a Pho- 
toheliograpli and other instruments for solar observation, 
with the view of assisting in the observation of the Transit 
of Venus in 1874, and for the continuation of solar obser¬ 
vations in India ” 

The Council communicated with his Grace the Duke 
of Argyll, the Secretary of State for India, upon the sub¬ 
ject, with the result explained in the following letter.— 

“India Office, February 28, 1873. 

“ Sir,—With reference to my letter of the 13th of December 
last, 1 dative to an observation in India of the Transit of the 
planet Venus in Dcixmbei 1874, I am directed to state, for the 
information of the Council of the British Association for the 
Advancement of Science, that the Secretary of State for India 
m Council, having reconsidered this mailer, and looking to the 
number of existing burdens on the levenuts of India, and to the 
fact that the selection of any station in that country was not 
originally contemplated foi ‘ eye-observations ’ of the transit, 
has determined to sanction only the expenditure (356/ 7s. 6 d ) 
necessary for the purchase and packing of a Photoheliograph, 
and any further outlay that may lie requisite for the adaptation of 
such instruments as may be now in India available for the 
puipose of the proposed observation 

“The Duke of Aigyll in Council has been led to sanction 
thus much of the scheme proposed by Lieut Colonel 1 ennant, 
in consequence of the recommendation submitted by the Astro- 
nomei Royal in favour of the use of photography for ail observation 
of the transit at some place in Northern India 

“I am, bn, Your obedient Servant, 

(Signed) “ Herman Men vale," 
“William B Carpenter, Esq, British Association." 

A Committee was appointed at Exeter in 1869, on the 
Laws Regulating the Flow and Action of Water holding 
Solid Matter in Suspension, with authority to represent 
to the Government the desirability of undertaking Ex¬ 
periments beaung on the subject The Committee pre¬ 
sented a Memorial to the Indian Government, who have 
recently intimated theu intention of advancing a sum of 
2,o ool. to enable Mr. Login to carry on experiments. 

The Council have added the following list of names of 
gentlemen present at the last meeting of the Association to 
the list of Corresponding Members • M. C. Bergeron, 
Lausanne , Prof E. Croullebois, Paris ; Prof G. Devalque, 
Li&ge , M W. De Fonvielle, Pans ; Prof Paul Gervais, 
Paris ; Prof. James Hall, Albany, New York, Mr. J. E. 
Hilgard, Coast Survey, Washington; M. George Lemome, 
Paris ; Prof. Victor von Richter, St. Petersburg, Prof. 
Carl Semper, Wurtzburg ; Proi. A. Wurtz, Paris. 

We now pass on at once to the Sectional work, de¬ 
laying a reference to the Scientific grants made this 
year, and the concluding business till next week. 

SECTION A. 

Opening Address by the President, Prop. Henry 
J. S. Smith, M.A., LL.D., F.R.S. 

For Several years past it has been the custom forthe president 
of this section, as of the other sections of the Association, to 
open its proceedings with a brief address. 1 am not willing upon 
this occasion to deviate from the precedent set by »y prede¬ 
cessors, although I feel that the task presents ptcnUarewU 
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cutties to one who is by profession a pure mathematician, and 
who, in other branches of science, can only aspire to be regarded 
as an amateur. 

But, although I thus conless myself a specialist, and a 
specialist it may be said of a narrow kind, I shall not venture, in 
the few remarks which I now propose to make, to indulge my 
own speciality too far. 

I am well aware that we are certain, in this section, to have a 
sufficient number of communications, which of necessity assume 
a special and even an abstruse character, and which, whatever 
pains may be takento give them clearness, and however valuable 
may be the results to which they lead, are nevertheless ex¬ 
tremely difficult to follow, not only for a popular audience, 
but even for men of science whose attention has not been 
specially, and recently, directed to the subject under dis¬ 
cussion. I should think it, therefore, almost unfair to the 
section, if at the very commencement of its proceedings 1 
were to attempt to direct its attention in any exclusive manner 
to the subject which, I confess, if I were left to myself, I should 
most naturally have chosen—the history of the advances that 
have been made during the last ten or twenty years in mathe¬ 
matical science. Instead, therefore, of adventuring myself on 
this difficult course, which, however, I strongly recommend to 
some successor of mine less scrupulous than myself, I propose, 
though at the nsk of repeating what has been better laid by 
others before me, to offer some general considerations which may 
have a more equal interest for all those who take part in the 
proceedings of this section, and which appear to me at the 
present time to be more than usually deserving of the notice of 
those who desire to promote the growth of the scientific spirit 111 
this country I intend, therefore, while confining myself as 
strictly as I can to the range of subjects belonging to this section, 
to point out o le or two, among many, of the ways in which 
sectional meetings, such as ours, may contribute to the advance¬ 
ment of science 

We all know that Section A of the British Association is the 
section of mathematics and physics , and I dare say that many 
of us have often thought how astonishingly vast is the range of 
subjects which we slur over, rather than sum up, in this bnef 
designation. We include the most abstract speculations of puie 
mathematics, and we come down to the most concrete of all phe¬ 
nomena—the most every-day of all experiences. I think I have 
heard in this section a discussion on spaces of five dimensions, 
and we know that one of our committees, a committee which is of 
long-standing, and which has done much useful work, reports 
to us annually on the Rainfall of the British Isles. Thus our wide 
range covers the mathematics of number and quantity in their most 
abstract forms, the mathematics of space, of time, of matter, of 
motion, and of force, the many sciences which we comprehend 
under the name of astronomy, the theories of sound, of light, 
heat, electricity , and besides the whole physics of our earth, sea, 
and atmosphere, the theory of earthquakes, the theory of tides, 
the theory of all the movements of the air, from the lightest rip¬ 
ple that affects the barometer up to a cyclone. As I have already 
said, it is impossible that communications on all those subjects 
should be interesting, or indeed intelligible, to all our members, 
and, notwithstanding the pains taken by the committee and by the 
secretaries to classify the communications offered tous, and to place 
upon the same days those of which the subjects are cognate to 
one another, we cannot doubt that the disparateness of the ma¬ 
terial which comes before us in this section is a source of serious 
inconvenience to many members of the Association. Occa¬ 
sionally, too, the pressure upon our tlftie is very great, and we are 
obliged to hurry over the discussions on communications of great 
importance, the number of papers submitted to us being, of 
course, m a direct proportion to the number of the subjects in¬ 
cluded in our programme. It has again and again been proposed 
to remedy these admitted evils by dividing the section, or at 
least by resolving it into one or more sub-sections But I con¬ 
fess that I am one of those who have never regretted that this 
proposal has not commended itself to the Association, or indeed 
to the section itself. I have always felt that by so sub-dividing 
ourselves we dioutd run the risk of losing one or two great ad- 
vantages which we at present possess j and 'I will briefly state 

» ^ judgment, these advantages are. 
uJ , 1101 t0 undervalue the use to a scientific m. 
lineidng to and taking part in discussions on subjects which lie 
direction in which his own mind has been working. 

Httok, nevertheless, that most men who have attended a 
tttotini of this Association, If asked what they have chiefly 
8>iMd by Its would answer £n the first place that they have had 


1 scientific pursuits, are an indispensable condition of successful 
'ork j and in the second place, that while they may have heard but 
little relating to their own immediate line of inquiry which they 
might not as easily have found in Journals or Transactions else¬ 
where, they have learned much which might otherwise have 
never come to their knowledge of what is going on mnther di¬ 
rections of scientific inquiry, and that they have earned away 
many new conceptions, many fruitful germs of thought, caught 
perhaps from a discussion turning upon questions apparently very 
remote from their own pursuits An object just perceptible on 
a distant horizon is sometimes better descried by a careless side¬ 
ward glance than by straining the sight directly at it; and so 
capricious a gift is the inventive faculty of the human mind that 
the clue to the mystery hid beneath some complicated system of 
facts will sometimes elude the most patient and systematically 
conducted search, and yet will [reveal itself all of a sudden upon 
some casual suggestion arising in connection with an apparently 
remote subject 1 believe that the mixed character and wide 
range of our discussions his been most favourable to such happy 
accidents. But even apart from Ihe-e, if the fusion in this sec¬ 
tion of *0 many various branches of human knowledge tends m 
some degree to keep before our minds the essential oneness of 
science, it does us a good service There can be no question 
that the increasing specialisation of the sciences, which appears 
to be inevitable at the present time, does nevertheless constitute 
one great source of danger for the future progress of human 
knowledge. This specialisation ts inevitable, because the further 
the boundaries of knowledge are extended in any direction, the 
more laborious and time-absorbing a process docs it become to 
travel to the frontier , and thus the mind has neither tune nor 
energy to spare for the purpose of acquainting itself with regions 
that lie far away from the track over which it is forced to travel 
And yet the disadvantages of excessive specialisation are no less 
evident, because in natural philosophy, as indeed m all things 
on which the mind of man cm be employed, a certain wideness 
of view is essential to the achievement of any great result, or to 
the discovery of anything really new. The twofold caution so 
often given by Lord Bacon against over-generalisation on the 
one hand, and against over-specialisation on the other, is still as 
deserving as ever of the attention of mankind, But in 
our time, when vague generalities and empty metaphysics 
ha\e lieen beaten once, and we may hope for ever, 
out of the domain of exact science, there can be but 
little doubt on which side the danger of the natural philoso¬ 
pher at present lies. And perhaps in our section, as at present 
constituted, there is a freer and fresher air—we are, perhaps, a 
less inadequate representation of “ that greater and common 
world ” of which Lord Bacon speaks, than it we were subdivided 
into as many parts ns we include—I will not say sciences—but 
groups of sciences. Perhaps there is something in the very 
dnersity and multiplicity of the subjects which come before us 
which may serve to remind us of the complexity of the problems 
of science, of the diversity and multiplicity of nature 
On th« other hand it is not, as it seems to me, difficult to 
assign the nature of the unity which underlies the diversity of 
our subjects, and which justifies, to a very great extent, the juxta¬ 
position of them m our section. That unity consists not so 
much in the nature of the subjects themselves, as in the nature 
of the methods by which they are treated A mathematician, at 
least—and it is as a mathematician I have the privilege of address¬ 
ing you—may be excused for contending that the bond of union 
among the physical sciences is the mathematical spirit and the 
mathematical method which pervades them As has been said 
with profound truth by one of my predecessors in this chair, our 
knowledge of nature, as it advances, continuously resolves differ¬ 
ences of quality into differences of quantity. All exact reasoning 
—indeed all reasoning—about quantity is mathematical reason¬ 
ing j and thus as our knowledge increases, that portion of it 
which become* mathematical increases at a still more rapid rate. 
Of ail the great subjects which belong to the province of this 
section, tike that which at first sight is the least within the 
domain of mathemutlc*—I mean meteorology* Yet the part 
which mathematics bears in meteorology increases every year, 
and seems destined to increase. Not only is the theory of the 
simplest instruments of meteorology essentiaUy mathematics, 
but the discussion of the observations-upon which. be >t reman- 
be red*, depend the hopes which are already entertained with 
fficrSsina confidence, of reducing the most variable and ccun- 

plexofau known phenomena to exact laws-u a problem which 
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not only belongs wholly to mathematics, bat which taxes to the 
utmost the resources of the mathematics which we now possess. 
So intimate it the union between mathematics and physics that 
probably by far the larger part of the accessions to our mathe¬ 
matical knowledge have been obtained by the efforts of mathe* 
matlcians to solve the problems set to them by experiment, and to 
create “ for each successive class of phenomena, a new calculus or a 
hewgeopietry, as the case might be, which might prove not wholly 
inadequate to the subtlety of nature ” Sometimes, indeed, the 
mathematician has been before the physicist, and it has happened 
that when some great and new question has occurred to the 
experimentalist or the observer, he has found m the armoury of 
the mathematician the weapons which he has needed ready made 
to his hand But, much oftener, the questions proposed by the 
physicist have transcended the utmost powers of the mathematics 
of the time, and a fresh mathematical creation has been needed to 
supply the logical instrument requisite to interpret thenewenigma. 
Perhaps I may be allowed to mention an example of each of 
these two ways in which mathematical and physical discovery 
have acted and re-acted on each other I purposely choose 
examples which are well known and belong, the one to the 
oldest, the other to the latest times of scientific history 
The early Greek geometers, considerably before the time of 
Euclid, applied themselves to the study of the various curve 
lines, in which a conical figure may be cut by a plane—curve 
lines to which they gave the name, never since forgotten, 
of come sections. It is difficult to imagine that any pro¬ 
blem ever had more completely the character of a “ problem 
of mere curiosity,'’ than this problem of the conic sections must 
have had in those earlier times Not a single natural pheno¬ 
menon which m the state of science at that time could have been 
intelligently observed was likely to require for its explanation a 
knowledge of the nature of these curves. Still less can any 
application to the arts have seemed possibla ; a nation which did 
not even use the arch were not likely to use the ellipse m any 
work of construction. The difficulties of the inquiry, the 
pleasure of grappling with the unknown, the love of abstract 
truth, can alone have furnished the charm which attracted some 
of the most powerful minds in antiquity to this research If 
Euclid and Apollonius had been told by any of their contem¬ 
poraries that they were giving a wholly wrong direction to their 
energies, and that instead of dealing with the problems pre¬ 
sented to them by nature were applying their minds to in¬ 
quiries which not only were of no use, but which never could 
come to be of any use, I do not know what answer they could 
have given which might not now be given with equal, or even 
with greater justice, to the similar reproaches which it is 
not uncommon to address to those mathematicians of our 
own day who study quantics of »-indeterminate*, curves of 
the «th order, and (it may be) spaces of w-dimensions. And 
not only so, but for pretty nearly two thousand years, the expe¬ 
rience of mankind would have justified the objection for there 
is no record that during that long period which intervened 
between the first invention of the conic sections and the time of 
Galileo and Kepler, the knowledge of these curves possessed by 
geometers was of the slightest use to natural science. And yet, 
when the fulness of time was come, these seeds of knowledge, 
that had waited so long, bore splendid fruit in the discovenes 
of Kepler. If we may use the great names of Kepler and 
Newton to signify stages in the progress of human discovery, It 
$s not too much to say that without the treatises of the Greek 
geometers on the conic sections there could have been no Kepler, 
without Kepler no Newton, and without Newton no science in 
our modem sense of the term, or at least no such conception of 
nature as now liea at the basis of all our science, of nature as 
subject in its smallest as well as m its greatest phenomena, 
to exact quantitative relations, and to definite numerical laws. 

This is an old story j but it has always seemed to me to 
convey a lesson, occasionally needed even in our own time, 
against a species of scientific utilitarianism which urges the 
scientific man to devote himself to the less abstract parts of 
science, as being more likely to bear immediate fruit m the 
augmentation of our knowledge of the world without. I admit, 
however, that the ultimate good fortune of the Greek geo¬ 
meters can hardly be expected by all the abstract speculations 
which, m the form of mathematical memoirs, crowd the Tran¬ 
sactions of the learned societies ; and I would venture to add 
that, on the part of the mathematician there is room for the exer¬ 
cise of good sense, and, I would almost say, of a kind of tact, 
in the ^election of those branches of mathematical inquiry which 


are likely to be conducive to Hie advancement of his own or any 
other science. 

I pass to my second example, of which I may treat very briefly. 
In tne course of the present year a treatise on electricity has 
been published by Prof Maxwell, giving a complete account of 
the mathematical theory of that science, as we owe it to the 
labours of a long series of distinguished men, beginning with 
Coulomb and'ending with contemporaries of our own, in¬ 
cluding Prof. Maxwell himself. No mathematician can turn 
over the pages of these volumes without very speedily con¬ 
vincing himself that they contain the first outlines (and 
something more than the first outlines) of a theory which 
has already added largely to the methods and resources of pure 
mathematics, and which may one day render to that abstract 
science services no less than those which it owes to astronomy. 
For electricity now, like astronomy of old, has placed before 
the mathematician an entirely new set of questions, requiring the 
creation of entirely new methods for their solution, while the great 
practical importance of telegraphy has enabled the methods of 
electrical measurement to be rapidly perfected to an extent which 
renders their accuracy comparable to that of astronomical observa¬ 
tions, and thus makes it possible to bring the most abstract deduc¬ 
tions of theory at every moment to the test of fact. It must be con¬ 
sidered fortunate for the mathematicians that such a vast field of 
research m the application of mathematics to physical inquiries 
should be thrown open to them, at the very time when the scien¬ 
tific interest in the old mathematical astronomy has for the 
moment flagged, and when the very name of physical astronomy, 
so long appropriated to the mathematical development of the 
theoiy of gravitation, appears likely to be handed over to that 
wonderful senes of discovenes which have already taught us so 
much concerning the physical constitution of the heavenly bodies 
themselves. 

Having now stated, from the point of view of a mathematician, 
the reasons which appear to me ito justify the existence of so 
composite an institution as Section A, and the advantages which 
that very compositeness sometimes bnngs to those who attend 
its meetings, 1 wish to refer very briefly to certain definite ser¬ 
vices which this section has rendered and may yet render to 
Science The improvement and extension of scientific educa¬ 
tion is to many of us one of the most urgent questions of the 
day ; and the British Association has already exerted itself more 
than once to press the question on the public attention. Perhaps 
the time has arrived when some further efforts of the same kind 
may be desirable Without a nghtly organised scientific edu¬ 
cation we cannot hope to maintain our supply of scientific men; 
since the increasing complexity and difficulty of science renders 
it more and more difficult for untaught men, by mere power of 
genius, to force their way to the front. Every improvement, 
therefore, which tends to render scientific knowledge more acces¬ 
sible to the learner, is a real step towards the advancement of 
science, because it tends to increase the number of well quali¬ 
fied workers in science. 

_ For some years past this section has appointed a committee to 
aid in the improvement of geometrical teaching in this country. 
The report of this committee will be laid before the section in 
due course, and without anticipating any discussion that may 
arise on that report, 1 think I may say that it will show that we 
have advanced at least one step in the direction of an important 
and long-needed reform. The action of this section led to the 
formation of an Association for the improvement of geometrical 
teaching, and the members of that Association have now com¬ 
pleted the first part of then: work They seem to me, and to 
other judges much more competent than myself, to have been 
gnlded by a sound judgment m the execution of their difficult 
task, and to have held, not unsuccessfully, a middle course be¬ 
tween the views of the conservatives who would uphold the 
absolute monarchy of Euclid, or, more properly, of Euclid as 
edited by Simeon, and the radicals who would dethrone him alto¬ 
gether, One thing at least they have not forgotten, that geome¬ 
try is nothing if it be not rigorous, and that the whole educa¬ 
tional value of the study is lost, if strictness of demonstration be 
trifled with. The methods of Euclid are, by almost universal 
consent, unexceptionable in point of rigour. Of this perfect 
rigorousness his doctrine of parallels, and his doctrine of propor¬ 
tion, are perhaps the most striking examples. That Euoltd’s 
treatment of the doctrine of parallels is an example of perfect 
rigorousness, is an assertion which sounds almost paradoXioaL 
but which I, nevertheless, believe to be true. Euclid has basso 
his theory on an axiom (to the Greek text it is one of ftwjwHfB* 
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late*, but the difference for cmr purpose is immaterial) which, it 
may be safely said, no unprejudiced mind has ever accepted as 
self-evident And thi* unaxiomatic axiom Euclid ha* chosen to 
state, without wrapping tt up or disguising it,—not, for example, 
in the plausible form m which it has been stated by Playfair, 
but in its crudest shape, as if to warn his reader that a great 
assumption was being made This perfect honesty of logic, this 
refusal to varnish over a weak point, has had its reward; for it 
is one of the triumphs of modem geometry to have shown that 
the eleventh axiom Is so far from being an axiom, in the sense 
which we usually attach to the word, that wc cannot at this 
moment be sure whether it is absolutely and rigorously true, or 
whether it 1* only a very close approximation to the truth. Two 
of those whose labours have thrown much light on this difficult 
theory are at present at this meeting—Prof Cayley, and a distin¬ 
guished German mathematician, Dr Felix Klein, and I am sure of 
their adherence when I say that the sagacity and insight of the 
old geometer are only put in a clearer light, by the success which 
has attended the attempt to construct a system of geometry, con¬ 
sistent with itself, and not contradicted by experience, upon the 
assumption of the falsehood of Euclid’s eleventh axiom 

Again, the doctrine of proportion, as laid down in the fifth 
book of Euclid, is, probably, still unsurpassed as a masterpiece 
of exact reasoning ; although the cumhrousness of the forms of 
expression which were adopted m the old geometry has led to 
the total exclusion of this part of the elements from the ordi¬ 
nary course of geometrical education. A zealous defender of 
Euclid might add with truth that the gap thus created in tf 
elementary teaching of mathematics has never been adequatel 
supplied. 

But after all has been said that can be said in praise of Euclu . 
the fact remains that the form In which the work is composed 
renders it unsuitable for the earlier stages of education. Euclid 
wrote for men j whereas his work has been used for children, 
and it is surely no disparagement to the great geometer to sup¬ 
pose that after more than 2,000 years the experience of generations 
of teachers can suggest changes winch may make Ins !• lements, 

I will not say more perfect as a piece of geometiy, but more 
easy for very young minds to follow The difliculty ot a hi ok. 
or subject is indeed not in itself a fatal objection to its use m 
education, for to learn how to overcome difficulties is one great 
part of education • Geometry is hard, just as Greek is hard, and 
one reason why Geometry and Greek are such excellent educa¬ 
tional subjects is precisely that they arc hard But in a world 
in which there is so much to learn, we must learn everything m 
the easiest way in which it can be learnt, and after we hate 
smoothed the way to the utmost of our power, there is sure to Ik 
enough of difficulty left. I regard the question of some reform 
in the teaching of elementary geometry as so completely settled 
by a great concurrence of opinion on the part of the most compe¬ 
tent judges, that X should hardly have thought it necessary to 
direct the attention of the section to it, if tt were not for the 
following reasons — 

First, that the old system of geometrical instruction still re¬ 
mains (with but few exceptions) paramount in our schools, 
colleges, and universities, and must remain so until a very great 
consensus of opinion is obtained in favour of some one delimit 
text-book. It appears to me, therefore, that the duty will 
eventually devolve upon this section of the British Association, 
of reporting on the attempts that have been made to Iramc an 
improved system of geometrical education , and if it should be 
found that these attempts have been at last successful, 1 think 
that the British Association should lend the whole weight of us 
authority to the proposed change. I am far from suggesting that 
any such decision should be made immediately. The work 
undertaken by the Association for the improvement of geometrical 
teaching m still far from complete ; and even when it is complete 
it must be left to hold its own against the criticism of all comers 
before it can acquire such an amount of public confidence as 
would justify ns in recommending its adoption by the great 
teaching and examining bodies of the country. 

Secondly, 1 have thought it right to remind the section of the 
part it has taken with reference to the reform of geometrical 
teaching, because it appears to me that a task, at once of less 
difficulty and of more immediate importance, ‘might now 1* 
undertaken by it with great advantage. There is at the present 
moment a very general agreement that a oertain amount of 
nafiual science ought to be introduced into school education , 
“2r country have already made most laud- 

abl* effort, in thU.directioa. As for as I can judge, there is 


further a general agreement that a good school course of natural 
science ought to include some part or parts of physics, of chemis¬ 
try, and of biology ; but I think it will be found that while the 
courses of chemistry given at our best schools are in the mam iden¬ 
tical, there is great diversity of opinion as to the parts of physics 
atid of biology which should be selected as suitable for a school 
education, and a still greater diversity of opinion as to the methods 
which should be pursued in teaching them Under these circum¬ 
stances it is not surprising to find that the masters of those schools 
into which natural science has hardly yet found its way (and some 
of the largest and most important schools in the country are in 
this class), are doubtful as to the course which they should take , 
•md from not knowing precisely what they should do, have not 
as yet made np their minds to do anything of importance. There 
can be no doubt that the masters of such schools would be glad 
on these points to be guided by the opinion of scientific men , 
and I cannot help thinking that this opinion would be more 
unanimous than is commonly supposed, and further, that no 
public body would be so likely to elicit an expression of it, ns a 
I nmmittee appointed by the British Association I behove 
that if such an expression of the opinion of scientific men were 
once obtained, it would not only tend to give a right direction 
to the study of natural science in schools, but might also have 
the effect of inducing the public generally to take a higher and 
more truthful view of the ohjecis w Inch it is sought to attain by 
introducing natural science as an essential dement into all courses 
of education All knowledge of nntural science that is imparled 
to a boy, is, or may be, useful to him in the business of Ins after 
life , but the claim of natural science to a place in education 
cannot be rested upon its practical usefulness only. The great 
object of education is to expand and to tram the mental faculties, 
uid it is because we believe that the study of nntural science 
is eminently fitted to further these two objects, that we urge its 
intioduction into school studies. Science expands the minds of 
the young, because it puts before them great and ennobling 
object* of contemplation , many of its truths are such as a child 
tan understand, and yet such that, while in a measure he under¬ 
stands them, he is made to feel something of the greatness, some¬ 
thing of the sublime regularity, and of the unpenetrable mystery, 
ol the world in which he is placed. But science also trains the 
growing faculties, for science proposes to itself truth as its only 
object, and it presents the most varied, and at the same time the 
most splendid examples, of the different menial processes which 
lead to the attainment of truth, and which make up what we call 
reasoning In science, error is always possible, often close at 
hand j and the constant necessity for being on our guard against 
it 1* one impoitant part of the education which science supplies. 
Hut m science, sophistry is impossible , science knows no love ot 
paradox, science lias no skill to make theworee appear the better 
reason , science visits with a not long deferred exposure alt our 
fondness for preconceived opinions, all our partiality for views 
that we have ourselves maintained, and thus teaches the two 
bc-t lessons that can well be taught—on the 011c hand the love 
of truth, and on the other, sobriety and watchfulness in the use 
of the understanding 

In accordance with these views I am disposed to insist very 
stumgly on the importance of assigning to physics, that 1* to say 
to those subjects which we discuss in this section, a very 
pinminent place in education. From the great sciences of 
observation, such as botany, 01 /oology, or geology, the young 
student learns to observe, or more simply, to use his eyes , lie 
gets that education of the senses which is. after all «o impor¬ 
tant, and which a purely grammatical and literary education so 
wholly fails to give. From chemistry lie learns, above all other 
things, the art of experimenting, and of experimenting foi him¬ 
self. But from physics, better as it seems to me than from any other 
part of science, he may learn to reason with conseciitiveness and 
precision, from the data supplied by the immediate observation 
of natural-phenomena I hope we shall see the tune when each 
successive portion of mathematical knowledge acquired by the 
pupil win be made immediately available lor his inslruction in 
physios j and when everything that he learns tn the physical labora¬ 
tory prill be made the subject of mathematical reasoning and cal¬ 
culation. In some few schools I believe that this is already the 
care, and I thmk we may hope well for the future, both of 
mathematics and physics m this country, when the practice be¬ 
come* universal Ill one respect the i me is favourable for such 
a revolution in the mode of teaching physical science. During 
the past few year* a number of text-books have been mad? avail, 
able tD the learner, which for surpass anything that was at the 
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disposal of former generations of pupils, and which are probably 
•s completely satisfactory as the present state of science, will 
admit. It it pleasant to record that these text-books 
are the work of distinguished men who have always 
taken a prominent part in the pioceedmgs of this, 
tion. We have Deschanel’s Physics, edited, or ratheri re¬ 
written, by Frof Everett, a book remarkable alike for the 
clearness of its explanations and for the beauty of the engravings 
with which it is illustrated ; and passing to works intended for 
students somewhat further advanced, we have the treatises of Prof. 
Balfour Stewart on Heat, of Prof Clerk Maxwell on the Theory 
of Heat, of Prof I leemmg Jenkm on Electricity, and we expect 
a Similar treatise on Light from another of our most distin¬ 
guished members 

These works breathe the very spirit ot the method which 
should guide both research and education in physics They 
express the most profound and far reaching generalisations of 
science in the simplest language, and yet with the utmost 
precision With the most sparing use of mathematical 
technicalities, they are a perfect storehouse of mathem*. 
tical ideas and mathematical reasonings An old French geometer 
used to say that a mathematical theory was never to be considered 
complete till you had made it so clear that you could explain it 
to the first man you met in the street. This is of course a bril¬ 
liant exaggeration, but it is no exaggeration to say that the 
eminent writers to whom I have referred have given something 
of this clearness and completeness to such abstiact mathematical 
theories as those of the electrical potential, the action of capil¬ 
lary forces, and the definition of absolute temperature. A great 
object will have been attained when an education in physical 
science on the basis laid down in these treatises has become 
generally accepted In our schools 

I do not wish to close this address without adverting, though 
only for one moment, to a question which occupies the minds 
of many of the friends of science at the present time, the question 
what should be the functions of the State in supporting, or in orga¬ 
nising, scientific inquiry I do not mean to touch on any of the 
< ifficulties which attend this question, or to express any opinion as 
to the controversies to which it lias given rise But I do not 
think it can be out of place for the Picsldent of this section to 
call your attention to the inequality with which, as between 
different branches of science, the aid of Government is afforded. 
National observatories for astronomical purposes are maintained 
by this, as by every civilised country. Large sums of money are 
3 early expended, and most rightly expended, by the Govern¬ 
ment for the maintenance of museums, and collections of 
mineralogy, botany, and zoology, at a very recent period an 
ixtensive chemical laboratory with abundant appliances for re- 
tcarch as well as for instruction lias been opened at South Ken- 
singlon But for the physical sciences—such sciences as those 
of heat, light, and electricity—nothing has been done, and I 
confess I do not think that any new principle would be intro¬ 
duced, or any great burden incurred, capable of causing alarm 
to the most sensitive Chancellor of the Exchequer, if it should 
be determined to establish, at the national cost, institutions for 
the prosecution of these branches of knowledge, so vitally im¬ 
portant to the progress of sucncc as a whole Perhaps also, 
upon this general ground of fairness, even the pure mathemati¬ 
cians might prefer a modest claim to be assisted in the calculation 
and printing of a certain number of Tables, of which even the 
physical applications of their science are beginning to feel the 
pressing need. 

One word further on this subject of State assistance to Science, 
and 1 have done. It is no doubt true that for a great, perhaps 
on increasing, number of purposes, Science requires the assistance 
of the States but is it not nearer to truth to say that the State 
requires the assistance of Science ? It is my conviction that if the 
true relations between Science and the State are not recognised, it 
is the State, rather than Science, that will be the great loser. 
Without Science the State may build a ship that cannot swim, and 
may waste a million or two on experiments, the futile result of 
which Science could have foreseen. But without the State, Science 
has done very well in the past, and may do very well w timetoeome. 
I am not sure that we should know more of pure mathematics, 
or of heat, of light, or electricity than we do at this moment if 
we had had the best help of the State all the time. There ore, 
however, certain things which the State might do and ought to 
do for Science. It, or corporations created by it, ought to 
undertake the responsibility of carrying on those great systems 
of observation which, having a secular character, cannot be com¬ 


pleted withtn the life-time of a single generation, and cannot 
therefore be safely left to individual energy. One other thing the 
State ought to do for Science. It ought to pay scientific men 
properly for the services which they render directly to the State, 
instead of relying, as at present, on their love for their work as a 
means of obtaining, their services on lower terms. If anyone 
doubts the justice of this remark, I would ask him to compare 
the salaries of the officers 111 the British Museum with those 
which are paid m other departments of the Civil Service. 

But what the State cannot do for Science is to create the scien¬ 
tific spirit, or to control it. The spirit of scientific discovery is 
essentially voluntary , voluntary, and even mutinous, it will re¬ 
main it will refuse to be bound with red tape, or ridden by 
officials, whether well-meaning or perverse. You cannot have 
an Established Church in Science, and, if you had, I am afraid 
there are many scientific men who would turn scientific noncon¬ 
formists 

I venture upon these remarks because I cannot help feeling 
that the great desire which is now manifesting itself on the part 
of some scientific men to obtain for Science the powerful aid of 
the State may perhaps lead some of us to forget that it is self- 
reliance and self-help which have made Science what it is, and 
that these are qualities the place of which no Government help 
can ever supply 


Hi port of the Committee appointed to eon inter the/ossiht/uy oj 
improving the methods of instruction in blementary Geo metiy. 

Until lecently the instruction in elementary geometry given 
in this country was exclusively based upon Simson’s modification 
of the text of Fuclid Of late years, however, attempts have 
been nude to introduce other text-books agreeing with the 
ancient Llemcnts 111 general plan, but differing from it m some 
important details of tuatment And in puttcular, the Associa¬ 
tion for the Improvement of Geometrical Teaching, having con- 
sidcicd the whole question with great labour and deliberation, 
is engaged in the construction of a Syllabus, part of which is 
already completed l'hc Committee had thus to consider, first, 
the question of the plurality of text books , secondly, ceit.un 
general principles on which deviation from the ancient standard 
has been recommended, and, thu dty, the .Syllabus of the 
Geometrical A-soualion 

1 On th, Plwnhty of Text-Books 

It has already been found that the practical difficulty of ex¬ 
amination stands in the way of allowing to the geometrical 
teacher complete freedom in the methods of demonstration, and 
m the order of the propositions The difficulty of demonstrating 
a proposition depends upon the number of assumptions which it 
is allow able to start from , and this depends upon the ordei in 
which the subject has been presented When different text-books 
have lieen used, it thus becomes virtually impossible to set the 
same paper to all the candidates And in this country at ptesent 
teaching is guided so largely by the requirements of examinations, 
that this cucumstanec opposes a serious barrier to individual 
attempts at improvement On the other hand, the Committee think 
that no single text-book which has yet been produced is fit to 
succeed Euclid intbe position of authority ; anti it docs not seem 
probable that a good book could be written by the joint action 
of selected individuals It therefore seems advisable that the 
requisite uniformity, and no more, should be obtained by the 
publication of an authorised Syllabus, indicating the order of 
the propositions, and 111 some cases the general character of the 
demonstrations, but leaving the choice of the text-book perfectly 
free to the teacher And the Committee believe that the 
authorisation of such a Syllabus might properly come from the 
British Association. 

2 On some Principles oj Improvement. 

The Committee recommend that the teaching of Practical 
Geometry should precede that of Theoretical Geometry, in order 
that the mind of the learner may first be familiarised with the 
facts of the science, and afterwards led to see their connection. 
With this end the instruction in practical geometry should be 
directed as much to the verification of theorems as to the 
solution of problems. 

It has been proposed to introduce what are called redundant 
axioms, that is to say, assumptions whose truth is apparently 
obvious, but which are not independent of one another. Such, 
for example, as the two assumptions that two straight lines 
cannot enclose a space, and that a straight line is the shortest 
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distance between any two of its points. It appears to the Com- { 
mittee that it is not advisable to introduce redundant axioms, 
but that all the assumptions made should be necessary for de¬ 
monstration of the propositions, and independent of one 
another. 

It appears that the Principle of Superposition might advan¬ 
tageously be employed with greater frequency in the demonstra¬ 
tions, and that an explicit recognition of it as an axiom of fun¬ 
damental assumption should be made at the commencement, 

The Committee think ajso that it would lie advisable to intro¬ 
duce explicitly certain definitions and principles of general logic, 
in order that the processes of simple conversion may not be con¬ 
founded with geometrical methods 

3. The Syllabus of the Geometncal Association. 

The Association for the Improvement of Geometrical Teaching 
has issued (privately) a Syllabus covering the ground of the first 
four hooks of Euclid. The Committee ate of opinion that the 
Syllabus is decidedly good, so far as it goes but they do not 
wish to make a detailed report upon it in its present incomplete 
state. When it is finished, however, they will be prepared to 
report fully upon the merit of its seveial parts, to make such 
suggestions for revision as may appear necessary, and to discuss 
the advisability of giving to it the authority of the British 
Association For this purpose the Committee request that they 
may be reappointed. 

SECTION B—Chimistry 

A report on Essential Oils, prepared by Dr. Wright and Dr 
Gladstone, was read by the former. 

On Black Deposits of Metals, by Dr. Gladstone, FRS. 

If one metal be thrown down from solution by means of 
another metal, it does not always present itself of the same 
colour as it exhibits when m mass, in fact, most metals that 
are capable of being precipitated by substitution may be obtained 
in a block condition The allied metals, platinum, palladium, and 
iridium, are generally if not always black when thus precipitated, 
and bismuth and antimony form black fringes and little else 
Similar fringes are also formed by gold, but it also yields green, 
yellow, or lilac metal according to circumstances. Copper, 
when first precipitated on zinc, whether from a weak or a strong 
solution, is black, but in the latter case it becomes chocolate- 
coloured as it advances, or red if the action be more rapid 
Lead, in like manner, is always deposited black in the first in¬ 
stance, though the growing crystals soon become of the well- 
known dull grey. Silver and thallium appear as little bushes 
of black metal on the decomposing plate, if the solution be very 
weak; otherwise they grow of their proper colour. Zinc and 
cadmium give a black coating, quickly passing into grey when 
their weak solutions are decomposed by magnesium. The gene¬ 
ral result may be stated thus • If a piece of metal be immersed in 
the solution of another metal which it can displace, the latter 
metal immediately makes its appearance at myriads of points in 
a condition that does not reflect light ; but as the most favour¬ 
ably circumstanced crystals grow, they acquire the optical pro¬ 
perties of the massive metal, the period at which the change 
takes place depending partly on the nature of the metal and 
partly on the rapidity of its growth. In the production of the 
black deposit of the copper.xinc couple lately employed by the 
author and Mr. Tribe to break up various compound bodies, 
there are several stages that may be noticed. At first an out¬ 
growth of copper forms on the zinc ; then, while this action is 
still proceeding, the couple itself acts upon the water or the sul¬ 
phate of zinc m solution, the metallic zinc being oxidised, and 
hydrogen gaa or black zinc being formed against the copper 
touches. This deposit of zme was originilly observed by Dr 
Russell. The arrangement of the particles between the two 
metals in connection Ts supposed to be somewhat thus i— 

Ctt| Za S0 4 | ZnS0 4 | H,0 | H,0 | Zn 
frhitifa, by the conjoint power and chemical force, becomes— 

Cu | Zn | Zn S0 4 | H, S0 4 | H,0 | Zn 
•If there is still copper sulphate in the solution,'this ifepoaited 
*toc may in fft turn become coated with copper, but if it remains 
«tgMed to water it is tun to become oxidised. The black de- 
" “ ’ ‘ h colour when this is the case. 

* been deposited gives a brassy 
W [ but the presence of oxide tends 

Tl - of the detached pieces of metal, 






and thus the formation of a streak on pressure if, however, the 
oxide be removed by acetic acid, the clean ramifications of metal, 
whether black or otherwise, conglomerate of their own accord 
iq a remarkable way, and little pressure is required to obtain a 
yellowish metallic streak ; while if hydrochloric acid be used, . 
the zinc itself also dissolves with effervescence, and the con. 
glomerating pieces of metal, when rubbed, give a coppery 

The Secretary read a paper communicated by Mr. Tribe, On 
an Improved Specific Gravity Bottle The apparatus was ongi- 
nally designed for taking the specific gravity of inflammable 
liquids, but, as the President explained, it might be used for any 
other class of liquids 

Mr. W H. Pike read a’paper on Several Homologate of Ox a- 
him Acid. 

The anhydrides of dibasic acids combine with urea and sulpho- 
urea to form bodies which have the general formula. 

.co-nii-co-nii 2 

R<^ . The acids in this series which 

NCOOH 

Inve been obtained are— 

CHj—CO—Nil—CONH 3 

Succino-carbaminic acid, I 

ch 2 -cooh. 

CH t —CO—Nil—CSNHj 

Succino-sulpho-carbamimc acid, | 

CHj—COOH. 

.CO NH.CS.NHj 

Citracon sulpho-carbamimc acid, C 3 II,< 

Vooii. 

Di. Wright read a paper on Mere Derivattvis of Codeine and 
Mot phtnc. 

It was a rlsumi of the results obtained in the previous year in 
ctmlmuallon of those brought before the Association on former 
occasions. Morphine gave rise by treatment with sulphuric acid 
to polymendcs precisely analogous to those obtained from codeine 
under similar conditions Trimorphine and tetramorphinc had 
been isolated, but di-moiphme had not yet been formed. Deri¬ 
vatives ftom these bodies by the action of hydrochloric acid had 
been obtained and extended By the action of hydrochloric acid 
on morphine a chlorinated product had been formed. By 
further treatment tins formed apomorphine, a new body. Under 
the same circumstances Codeine gave rise to a chlorinated base 
homologous with that from morphine. But further action gave 
rise not to the npomorphme, but to a somewhat similar body 
contaming more of the elements of water The action of zinc 
chlorides on morphine had also been examined , the final pro¬ 
ducts were apomorphine and an isomeric base of the tetra series, 
intermediate substances being formed. The physiological pro¬ 
perties of most of these new derivatives had been stated, and 
some connection made out in certain cases between the composi¬ 
tion and the physiological action. 

Friday, September 19 

The report of the Committee for superintending the Monthly 
Reports of the Progress of Chemistry was read. The report bore 
testimony to the great good which the publication of the abstracts 
of chemical papers by the Chemical Society had already effected, 
and in the discussion which ensued it war stated that amongst 
the purposes to which the Association applied its funds, there 
was none winch had proved more useful than this grant. 

The report of the Committee on Siemens’s Pyrometer was read 
by Prof. G. C. Foster, F.R.S 

The experiment of which the results were communicated to 
the Chemical Section of the Association m the Report pre¬ 
sented last year, having shown that the exposure of the Pyro¬ 
meter to a red heat caused an alteration of the Zero point of the 
instrument, which was attributed by Prof. Williamson, in conse¬ 
quence of experiments on the behaviour of platinum heated w 
contact with silica in an atmosphere of carbonic oxide, to the 
chemical alteration of the platinum of the pyrometer-coil due to 
the ;oint action of tho silica of the porcelain core on which the 
pond, and of the reducing atmosphere existing inside 
• n tube Mr. Siemens supplied the Committee 
j.neters, in which, In order to guaid against tb* 
e above mentioned, the platinum coil was utcKsed. 

' ‘« placed inside the outer iron tube. The ex- 
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periments of the Committee during the past year have been 
directed to testing the efiuacy of this modification of the instru¬ 
ment. Owing to Circumstances, these experiments have not been 
as numerous or complete as they were intended to be, but, as 
far as they go, they indicate that the addition of the platinum 
tube docs not result m any peiceptible improvement, since the 
two pyroiretets supplied to the Committee were found to be 
as much changed, after hong heated to a good red heat, as the 
instrument expeumented upon last year 

Independent testimony, however, of considerable weight as to 
the value of Siemens’s pyrometer, as an instiumcnl for industrial 
use, has been boine by Prof Adolf Wcmhold, of Chemnitz 
{Proi;,arnm diskomgl ho/teum Gmierbnhuh za Chemnitz, 1873), 
who after a eaieful, cntieil, and txpnimental review of various 
processes of pyrometry, mines at the conclusion that this is the 
only ready-made pyrometer which can he recommended for use 
(“ V011 elen fottig zu be/iehentltn Pyromclein 1st nur eias 
Siemcns’schc hiauchbai und ompfchlenswerth," lot tit p 42) _ 
The Committee, then foie, consider that the further examina¬ 
tion of Siemens’s Pyrometer is a matter of sufficient import¬ 
ance to justify them in the recommendation that the Committee 
be ic appointed, and that the origtnal grant of 30 1 —no part of 
which has jet been expended—be renewed 


SECTION D —Biology 

Kepoit of the Commit!,/ fot the Confutation 0/ Stationt in 
diffirmt fails of the Globe 

The Committee reports that since the last meeting the 
Zoological Station at Naples has been completed, a photograph 
of which accompanies this report 

Both the mechanical and scientific arrangements inside require 
perhaps two more months to be finished, and though the cost 
of the whole has exceeded in no small degree the estimate*, 
Dr Uohm hopes nevertheless to balance them by finding new 
mean* of income for the establishment He has succeeded In 
obtaining a subvention of 1,500/ from the German I'.mptre, and 
his scheme of letting woihing-tables m the laboratories of the 
station has met with general approval '1 wo tables have been 
let to Prussia and to Italy, one to Bavarn, Baden, anil the Uni¬ 
versities of Strasburg aril Cambridge A letter from the 
Dutch Minister of tht Inti nor mlorm* Dr Dohm that Hol¬ 
land accepts the offer of one tabic for the stipulated annual 
payment of 75/ Applications have also been nude to 
the Imperial Government of Russia, both on the part of 
Dr Dohm and by different Russian scientific authorities A 
correspondence has taken place between l)r Dohm and Pro¬ 
fessors Lovm and Steenstmp about a possible participation of 
the Scandinavian kingdoms, but has as yet led to no definite re¬ 
sult The case wiili respect to Switzerland and Saxony has been 
similar, but hopes are entertained that these countries may 10m 
the others in their endeavour to support the Zoological Station, 
and afford every facility to their naturalists of profiting by this 
new and powerlul instrument of investigation. 

Dr Dohm thinks it desirable to explain once more the leading 
ideas that have mdneed him to request the assistance of all these 
Governments and Universities 

The Zoological Station has sprung up altogether in conse¬ 
quence of the desire to facilitate investigation in marine zoology, 
and to enable naturalists to pursue their studies in the most effec¬ 
tive manner and with the greatest possible economy of money 
and energy. All those zoologists that have visited Naples during 
the last year—amongst whom have been Professors Gegenbaur, 
Claus, Oscar Schmidt, I’agenstacher—consider that this end will 
be fully attained by tile organisation and arrangements made or 
Intended in the station They all agreed that it is m the 
highest degree desirable that nobody who tares at all for the 
progress ot zoology should fail to join Dr Dohm’s exertions in 
bringing about a universal participation in the expense of keep¬ 
ing uji the new establishmtnt; and thus it is due to Prof. Oscar 
Schmidt’s influence that the Imperial Government at Berlin hired 
a table for the University of Strasburg, and to the initiation of 
Prof. Pagenstacherthat the Grand Duchy of Baden has also taken 
one table, whilst Prof. Clans has promised his services to induce 
the Austrian Government to take a similar step. 

As is, we believe, universally known, no money-speculation . 
whatever is contemplated by the founder of the Naples Static®* I 


in so far as money-speculation means a high interest and the 
return of the capital invested into the pocket of the founder. 
Nevertheless every honest means will be used to procure as large 
an Income as possible, for more than one reason. There is not 
only the necessity incumbent upon the establishment to repay 
some of the capital to those who have lent money to Dr. Donm 
m older that he might complete the building in its actual en¬ 
larged state, a task for which his own means would not have 
sufficed, in spite of the German Government’s subvention. There 
is further reserve funds to be provided for the eventuality that the 
income of the aquarium might at any time not cover the outlay for 
the year’s management. And last, not least, it is just the plan to 
have every year a certain sum to spend for scientific pursuits. 
It, for instance, Prof Dubois-Reymond, as he has expressed to 
Dr. Dohm his wish to do so, should proceed to Naples to carry 
on experiments on the electric torpedo, it needs would require 
not inconsiderable means to buy the necessary apparatus and phy¬ 
siological instruments, and to provide the famous physiologist 
every day with fresh materials to conduct his investigations on a 
scale large enough to yield a distinct result. Or to enable em¬ 
bryologists to carry on an investigation on comparative selection- 
embryology, it requires means to buy large quantities of female 
1 sharks ana skates, which are by no means so cheap as a foreigner 
might think And for conducting well and accurately faunistic 
researches, everybody in this section knows what an amount of 
money must be spent in dredging expeditions, how much 
trouble, how much tunc and work is necessary to get at the ani¬ 
mals and to deteimmc their identity or non-identity with the known 
anil described species And this is one of the foiemost duties 
which the Zoological Station will propose to itself, as it is too 
well known how great a confusion exists with regard to syste- 
mrtic and faunistic questions of the Mediterranean fauna. To 
bring this confusion loan end it will require more than one lus¬ 
trum and more than 1,000/ There may perhaps have risen a 
prejudice among systematise against the new establishment as 
one which, m consequence of the partiality of its leader for Dar¬ 
winian views, might dispense altogether with Systematica. 
Nothing could he more erroneous than such an opinion The 
leader of the zoological station is as little opposed to systematic* 
as the Darwinian theory itself He is of opinion —and the reporter 
can state this on the most absolute authority—that zoological bat¬ 
tles may be best won according to Count Mohke’i principle, “to 
march separately and to fight conjunctively,” thus leaving to 
systematists thur own route as welt as to anatomists, physiolo¬ 
gists, and embryologists, on condition only that they will, when 
meeting the enemy — error and ignorance—fight together And 

be desires the zoological station to become such a battle-field, 
wlieie all the different zoological armies mny meet and fight their 
common adversaries 

That such wars need much of the one clement, which, accord¬ 
ing to Monternouli, best secures victory—money, money, money, 
will be illustrated by two letters which Dr. Dohrn has received 
from Prof Louis Agassiz, and which he has been authorised to 
publish 

The celebrated American naturalist writes, under the date 
“Museum of Comparative Zoology, Cambridge, Mass., June 
to, 1873,” the following .— 

“ It is a great pleasure and satisfaction to me, that I can tell 
you how, in consequence ot the nmmficenco of a wealthy New 
Vork merchant, it has become my duty to erect an establish¬ 
ment whose main object will be similar to that of your Naples 
station, only that teaching is to be united with it The thing 
came thus to pass During last winter I applied to our state 
authorities to secure moie means for the museum in Cambridge 
(Mass ) Among the reasons, f alluded to the necessity of having 
greater means tor trading purposes. I addressed my speech to 
our deputies, and it was at ter wards reported in the newspapers. 
By chance the report fell into the hands of a rich and magnani¬ 
mous tobacco-manulacturer, Mr. John Anderson, of New York. 
He sent, on the same day, a telegram asking me whether X 
would be at home on the following day for two friends, which 
I answered by ‘yes ’ The two gentlemen came, by order of Mr. 
Anderson, offering me a pretty little island in Buzzard Bay, for 
the purpose of erecting a zoological school. I accepted this 
offer, of course, but added, tnat without further pecuniary 
means it would be difficult to teach then After two days, a 
sum of 50,000 dollars was handed over to me, and now I am 
erecting there a school for natural ffustory, which at the some 
time will be a zoological station in the immediate neighbourhood 
of the gulf-stream, of the greatest assistance to our zoologists, 
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especially as splendid dredging ground This certainly must 
greatly promote zoological study m the United States Already 
forty teachers of our Normal and high schools have applied for 
this summer’s lessons; besides, I will be accompanied thereto 
by my private students Some of my special colleagues are 
ready to assist me, so that I may hope to obtain already some 
results before winter’s approach.” 

The next letter is dated “Pcntkese, Aug 13, 1873,” and 
contains some more information — 

“Tile school has been opened on July 8 Some of my 
friends have assisted me as teachers, several other naturalists 
are occupied with special studies. The bottom of the sea is 
very rich, the geneial situation quite excellent. 1'hc solitude 
which prevails is a great help lor our leaching purposes As 
students, forty teachers of our public schools are present, be¬ 
sides ten younger gentlemen, who prepare for a scientific career 

‘‘The buildings are very well constructed and adapted to their 
uses. The two chief houses have a length of 120 feet, and a 
breadth of 25 feet each. In the lower story are the laboratories 
each with 28 windows , every student occupies one window, and 
has for himself one aquarium In the upper story of each house 
aie 28 bed-rooms, for every student one The professors and 
naturalists are lodged in another house of the shape of a Greek 
cross The dining-room is in a third house, which contains also 
the kitchen and the servants’ rooms, besides we have an ice* 
house, a cellar for alcohol, stables for domestic animals , about 
one hundred sheep are feeding in the pasture grounds of the 
island . some smaller hutches contain rabbits, gumca-pigs, &c 

“ Next year physical, chemical, and physiological, laboratories 
will be constructed 

“ I believe I did not tell you before, that my son presented 
me on my birthday with 100,000 dollars for the enlargement 
of the Museum I intend to apply this sum chiefly to the 
augmentation of the collections, hoping the State will pay for 
the enlargement of the buildings. . ” 

These letters prove that the name of this committee has not 
been ill chosen, for though the American Zoological Station has 
not been founded by its direct intervention, there can be little 
doubt that the foundation of the Zoological Station of Naples 
has been the signal for a new and powerful movement to assist 
zoological research 

Of course the American Station has met with such extraordi¬ 
nary advantages, that a competition between it and Naples 
Station as regards means and favourable circumstances would be 
all but hopeless for the latter Nevertheless it may prove the 
most powerful instrument m carrying out strictly the self-supporting 
principle, by earning money through the Aquarium, and by 
letting tables in the laboratory. And though any act of muni¬ 
ficence to the Naples Station is exceedingly desirable, and 
would be heartily welcomed (as the moment has not yet arrived, 
where any scientific establishment in this world had at its disposal 
more money than it knew how to spend) the greatest stress will 
always be laid upon these two element!. 

The reporter is further glad to state that the library of the 
Zoological Station has recently been augmented. A magnificent 
gift has been made by the Zoological Society of London, 
which presented a complete set ol its illustrated proceedings. 
The Royal Academies of Copenhagen, Naples, and Berlin, have 
also granted their biological publications, and promised to 
continue to do so in future The Jenckenberg Institute in 
Frankfort-on-thc-Main, as well as the Zoological Gardens of that 
city, have sent all their transactions ; as has the Smithsonian 
Institution in Washington, with respect to its biological publi¬ 
cations. Well-founded, hopes are entertained that in a short time 
many other academies and scientific societies will follow the 
example of the above-mentioned. 

German publishers have continued to send their biological 
publications gratis to the library of the station, and great quanti¬ 
ties of books, pamphlets, and separata from publications in 
periodicals, have been forwarded from all parts of the scientific 
world through the kindness of the authors. 

From the side of the Zoological Station, though still in an 
embryonic state, considerable activity has been displayed with 
regard to furnishing continental zoologists with collections of 
well-preserved marine animals. Thus Prof. Wilhelm Muller in 
Jena, has been supplied with Amphtoxus and Tumcata, Prof. 
Greeff of Marburg with large quantities of Eehinodermata; 
mixed collections of every kind of animals have been sent to 
Prof Oscar Schmidt, Strasborg, Prof. Claus, Vienna, to the 
Jenckenberg Museum at Frankfort, the Natural History Society 
ftt Offenbach, and many others, 


Several German zoologists have already announced their inten¬ 
tion to come during next winter and work m the stationj a 
similar announcement is made through an Italian zoologist and 
through Prof Foster I am informed that two young English 
biologists will arrive at the station in Fanuary 
The committee hopes this report will convince the seotion, tli it 
the year between the present and the last meeting of the British 
Association has been one of steady and considerable progress 
for the Zpological Station at Naples The committee refrains 
from making any further proposition to the section, but ex¬ 
presses its wish, that every influence may be used to secure to 
the station at Naples such assistance, as will serve to promote 
the eminent scientific ends for which it has been erected. 


I v addressing you upon the subjects of anatomy and physio¬ 
logy, I would invite your attention to some of the features which 
characterise these departments of biology at this present time, 
o some recent advances in physiology, the consideration of 
which you will find to be possessed of deep interest and 1m- 

Ha/t f Anatomy 

Anatomy, dealing as it does merely with the structure of 
living things, is a far simpler subject than physiology, whose 
province it is to ascertain and explain their actions It was 
not a difficult thing to handle such instruments as a knife and 
forceps, and with their aid to ascertain the coarser structure of 
the body. Accordingly, the naked eye anatomy of man has 
been fully investigated, and although the same cannot be said of 
that of many of the lower animals, it is nevertheless, as far as 
this kind of inquiry is concerned, a mere question of tune as 
regards its completion But minute or microscopic anatomy is 
in a different position Requiring, as it does, the microscope 
for its pursuit, it could not make satisfactory pi ogress until this 
instrument had been brought to some degree of perfection. 
Doubtless much advantage is still to be derive 1 from improve¬ 
ments in the construction of this instrument, but probably most 
of the future advances in our knowledge of the structure of the 
tissues and organs of the body may be expected to result from 
the application of new methods of pn. puing the tissues for ex a- 
mina'ion with such microscopes as we now have at our disposal. 

1 his expectation naturally atises from what has been accom¬ 
plished in this direction during the last fifteen years. For 
example, what valuable information has been gained regarding 
the structure of such soft tissues Os the brain and spinal cord by 
hardening them with such an agent as chromic acid, in order 
that these tissues may be cut into thin slices for microscopical 
study How greatly has the employment of such pigments as 
cm mine and the aniline dyes facilitated the microscopical re¬ 
cognition of certain elements of the tissues. What a deal we 
have learned regarding the structure of the capillaries, and the 
origin of lymphatics, by the effect which nitrate of silver has of 
rendering distinctly visible the outlines of endothelial culls. 
What signal service chloride of gold has rendered in tracing the 
distribution of nerves by the property which it possesses of 
staining nerve fibrils, and thereby greatly facilitating their recogni¬ 
tion amidst the textures Moreover of what value osmic aud has 
been in enablmgus to study the structure of the retina. In the hands 
of Lockhart Clarke, Beale, Recklinghausen, Cohnlicim, Stultz, 
and others, these agents have furnished us with mlormalion of 
infinite value, and those who would advance microscopical 
anatomy may do so most rapidly by working m the directions 
indicated by these investigators. In human microscopical 
anatomy, indeed, there only remain lor investigation things 
which are profoundly difficult, such as, for example, the struc¬ 
ture of the brain, the peripheral terminations ol nerves, the 
development of nerve tissue, and other subjects equally recondite 
But m the field of comparative anatomy there is far greater, 
scope for the histological investigator. He has only to avail 
himself of those reagents and methods winch have recently 
proved so ufeful in the microscopical anatomy of the vertebrates j 
he has only to apply those more fully than lias yet been done to the 
invertebrates, and he will scarcely fail to make discoveries For 
the lover of microscopical research, there is, moreover, a wide belu 
of inquiry In the study of comparative embryology, that is to say 
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in the study of the development of the lower animals. Since it 
has become clear that a knowledge of the precise relations of 
living things one to another can only be arrived at by watching 
the changes through which they pass in the course of their deve¬ 
lopment. research has been vigorously turned In this direction, 
and although an immense mass of facts has long since been 
accumulated regarding this question, Parker’s brilliant researches 
on the development of the skull give an indication of the great 
things we may yet anticipate from this kind of research 
Speaking of miuoscopical study before this audience, I cannot but 
remember that in this country more than in any other we have a 
number of learned gentlemen who, as amateurs eagerly pursue 
investigations in this department I confess that I am always 
sorry to witness the enthusiasm, [icrseverance with which they 
apply themselves to the prolonged study of markings upon 
diatoms, seeing tint they might direct their efforts to subjects 
which would lepay them lor their labours farmore gratefully. I 
would venture to suggest to such workers that it is now more 
than evu ntcissary to abandon all aims at haphazard discoveries, 
and to nppioach micinsiopy by the only li gitimate method, of 
undergoing a thorough preliminary training m the various 
methods of microscopical investigation by competent teachers, of 
whom there are now plenty throughout the country 
S/W< of Vhynology 

With regard to physiology, the present standpoint is not so 
high as in tire case of anatomy Physiology, resting as it docs 
upon n tripod consisting of anatomy, physics or mechanics, and 
cfieimstiy, is many-suled The most minute anatomy, the most 
recondite physics, and the most complex chemistry, have all to 
be taken into account in the study of the physiology of living 
tilings, so that it is not surprising that n should, in its develop¬ 
ment, lag behind the cuinpaiatively elementary subject—anatomy 
Unltl not so very long ago anatomy and physiology weie m most 
of oui medical schools taught by the same professor, who, 
although professing to teach both subjects, was generally more 
an anatomist than a physiologist This arrangement gave to 
physiology a huts which was eminently anatomical, and this bias 
continued m many quaiters, notwithstanding the separation of 
the physiological fium the anatomical tuition I am aware that 
there are still tome distinguished anatomists who intermingle 
physiological with anatomual teaching I am not questioning 
the ustluliuss of the pumice when earned to a moderate extent 
I wish merely to point out what appeals to me to have been a 
result of the practice, and 1 believe that the result was to give to 
physiology an anatomical tendency It was natural for the ana¬ 
tomist who dealt with visible structure to constantly refci to this 
in explaining physiological action or function '1 he physiologist 
with the anatomical tendency always tiled to explain a difference 
in the action or function of a part by a difference in its evident 
structure, and when his microscope failed to show any structural 
difference betwem the cells which form saliva and those which 
produce pancreatic fluid, between the egg of a rabbit and that of 
a dog, he, baffled on the sale of anatomy, was too ready to adopt 
the < onclusioti that inasmuch as the microscope reveals no differ¬ 
ence in the structure there is really no structural difference 
between them, and lint the only way in which the difference in 
action can be explained is by having recourse to the old hypo¬ 
thesis tlial the metamorphoses of maaei, and theactions of force 
are in the living world regulated by a metaphysical entity termed 
a vital principle, and that dissimilar actions by similarly con¬ 
structed parts are only to be explained by referring them to the 
operations of this principle After alluding further to the hypo¬ 
thesis of the vital principle and Us supposed actions, and after 
stating that he did not follow the teaching of those who still 
adhere to this doctrine, the lecturer said that, viewed from the 
physical side, there appears to be no reason for supposing that 
two particles of protoplasm, which possess a similar microscopic 
structure, must act in the same way, for the physicist knows 
that molecular structure and action are beyond the ken of the 
microscopist, and that within apparently homogeneous jelly-like 
particles of protoplasm there may be diflerenccs of molecular 
constitution and arrangement which determine widely different 
properties 

A great change is now taking place in physiological tuition In 
this country—a superabundance of physiological anatomy, and 
an almost entire absence of experiment, are no longer the cha¬ 
racteristic features of our tuition. The study of physics, *00 
much neglected, is happily now being more and more regarded 
as Important in the preliminary training of the physiologist, 


as the study of anatomy and of chemistry; and I trust that 
the day is not far dtstant when in our medical schools the 
thorough education of our students in mathematics and phy¬ 
sics wall be insisted upon as absolutely essential elements 
in their preliminary education. Until this is done physiology 
will not advance m this country so rapidly as we could wish. 
I would not in this place have alluded to a question concern¬ 
ing medical education, but for the fact that the progress of physi¬ 
ology will always greatly depend upon the education of medical 
men, for only those who are conversant with physics and chemis¬ 
try, and who, in addition, are acquainted with the phenomena 
of disease—that Is to say, with abnormal physiological conditions 
—can handle physiology in all its branches. Physiology owes 
not a little to a study of pathology—that Is, of abnormal physio¬ 
logical states The study of a diseased condition has, on several 
occasions, given a clue to the discovery of the function of an 
organ. Nothing was known regarding the function of the spleen 
until the pathologist observed that an Increase in the number of 
white corpuscles in the blood is commonly associated with an 
enlargement of this organ Hi ncc arose the now accepted doc¬ 
trine that the spleen is concerned In the growth of blood cor¬ 
puscles The key to our knowledge of the functions of certain 
parts of the brain has also been supplied by a study of the 
diseased conditions of that organ The very singular fact that 
the right side of the body is governed by the left, and not by the 
right side of the biam, was ascertained by observing that palsy 
of the right side of the body is associated with certain diseased 
conditions of the left side of the brain That the corpus stnatum 
is concerned in motion, while the optic thalamus is concerned In 
sc nsation , that intellectual operations are manifested specially 
through the cerebral hemispheres, are conclusions which were 
indicated by the study of diseased conditions. Moreover, by the 
pursuit of the same line of inquiry the key has been given to the 
discovery of many othei facts regarding the brain functions. 
Some yeats ago M Broca made the remarkable observation that, 
when a certain portion 111 the front part of the left side of the 
brain becomes disorganised by disease, the person loses the 
power of expressing his thoughts by words, either spoken or 
written He can comprehend what is said to him, his organs of 
articulate speech are not paralysed, and he retains his power of 
writing, for he can copy woids when told to do so, but when he 
is asked to give expression to his thoughts by speaking or by 
writing, or even to tell his name, he is helpless With a palsy 
of a portion of his brain, he li is lost his power of finding words 
—he has lost his memory for words, and mark you, although he 
loses his power of finding words, his intelligent perception of 
what passes around him and of what is said to him is not lost. 
It is true that this condition of aphasia, as it is termed, has been 
found to exist when various pai ts of the brain have been diseased; 
for example, it has been found to coexist with a diseased state of 
the posterior instead of the anterior part of the cerebrum This 
fact renders it very difficult as yet to assign a precise locality to the 
faculty of speech. It is not, however, my intention to discuss 
this question, for my object is merely to show how the study of 
disease has given a clue to the physiologist Broca’s observation 
led to the thought that, after all, the dreams of the phrenologists 
would be realised, in so far as they supposed that the vanous 
mental operations are made manifest through certain definite 
territories of the brain 

It has until lately been supposed that the convolutions of the 
cerebrum are entirely concerned in purely intellectual operations, 
but this idea is now at an end It is now evident, from recent 
researches, that m the cerebral convolutions—that is, in the part 
of the brain which was believed to minister to intellectual mani¬ 
festations—there are nerve centres for the production of volun¬ 
tary muscular movements in vanous parts of the body. It has 
always been taught that the convolutions of the brain, unlike 
nerves in general, cannot be stimulated by means of electricity. 
This, although true as regards the brains of pigeons, fowls, and 
perhaps other birds, has been shown by Fntsch and Hitzig to 
be untrue as regards mammals. These observers removed the 
upper portion ot the skull in the dog, and stimulated small portions 
of the exposed surface of the cerebrum by means of weak gal¬ 
vanic currents, and they found that when they stimulated certain 
definite portions of the surface of the convolutions in the anterior 
part of the cerebrum, movements are produced in certain definite 
groups of muscles on the opposite side of the body. By this new 
method of exploring the functions of the convolutions of the 
brain, these investigators showed that in certain cerebral convo¬ 
lutions, there are centres for the nerves presiding over the muscles 
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of the neck, tie extensor and adductor muscles of the forearm, 
for the flexor and rotator muscles of the arm, the muscles of the 
foot, and those of the face. They, moreover, removed the por¬ 
tion of the convolution on the left side of the cerebi um, which 
they had ascertained to lac the centre for the movements of the 
right forchmb, and they found that after the injury thus inflicted, 
the animal had only an imperfect control over the movements of 
the part of the limb in question. Recently, Dr Hughlings 
Jackson, from the observation of various diseased conditions in 
which peculiar movements occur in distinct groups of muscles, 
has adduced evidence in support of the conclusion that in the 
cerebral convolutions are localised the centres for the production 
of various muscular movements Within the last few months 
these observations have been greatly extended by the elaborate 
experiments of my able colleague in King’s College, Prof 
hernci. 

Adopting the method of Pntsch and Hilzig—but instead of 
using galvanic he has employed Faradic electricity, with which. 
Strange to say, the investigators just mentioned obtained no very 
definite results—he has explored the brain in the fish, frog, dog, 
cat, rabbit, and guinea-pig, and lately in the monkey The re¬ 
sults of this investigation are of great importance He has ex¬ 
plored the convolutions of the cerebrum far more fully than the 
German experimenters, and has investigated the cerebellum, 
corpora'quadrigemina, and several other portions of the brain 
not touched upon by them 'I here is, perhaps, no part of the 
brain whose function has been more obscure than the cere 
bellum. Dr. Ferrier has discovered that this ganglion is a great 
centre for the movements of the muscles of the eyeballs lie 
has also very carefully mapped out m the dog, ex*, Xc, the 
various centres in the convolutions of the cerebrum, which are con¬ 
cerned in the production of movements m the muscles of the 
eyelids, face, mouth, tongue, ear, neck, fore and hind feet, and 
tail He confirms the doctrine that the corpus striatum is con¬ 
cerned in motion, while the optic thalamus is probably con¬ 
cerned in sensation, as are also the hippocampus major and its 
neighbouring convolutions. lie has also found that in the case 
of the higher brain of the monkey there is what is not found in 
the dog or cat—to wit, a portion in the front part of the brain, 
whose stimulation produces no muscular movement. What may 
be the function of this part, whether or not it specially ministers 
to intellectual operations, remains to be seen These researches 
of hntscli, Hitzig, Jackson, and Fertter, mark the commence 
ment ot a new era in our knowledge of brain function Of all 
the studies in comparative physiology there will he none more 
intercstmg, and few so important, as those in which the various 
centres will be mapped out in the brains throughout the verte 
brate series. A new, but this time a true, system of phrenology 
will be founded upon them , by this, however, I do not mean 
that it will be possible to tell a man’s faculties by ihe configura¬ 
tion of his skull, but that the various mental faculties will be 
assigned to definite territories of the brain, as Gall and Spun, 
heim long ago maintained, although their geography of the 
brain was erroneous 

I have alluded to this subject, not only because it affords __ 
illustration of the service which a study of diseased conditions 
has rendered to physiology, but also because these investigations 
constitute the most important work which has been accomplished 
in physiology for a very considerable time past 
Revival of I’Aystology'tn Englatu 

We may, I think, term this the renaissance period of English 
physiology. It seems strange that the country of Harvey, John 
Hunter, Charles Bell, Marshall Hall, and John Reid, should 
“at always have been in the front rank as regards physiology 
' a cause of this , it is 


le neglect of physics must be admitted . 
also to be attributed to the, until a few years ago, almost entire 
absence of experimental teaching , but it would be unjust not to 
attribute it in great measure to the limited appliances possessed 
by our physiologists It is to be remembered that physiology 
could not be successfully cultivated without proper laboratories, 
with a supply of expensive apparatus. Without endowments 
from public or private resources, how can such insutuiions be 
properly fitted up arid maintained by men who can*, for the most 
part, only turn to physiological research in moments soatchtd 
from the busy toil of aprofession so laborious as that of medicine 
In defiance of these difficulties we are now striving to hold our 
place in the physiological world. A new system of physiological 
tuition u rapidly extending over the country. In the London 
Nhool% in Edinburgh, Cambridge, Manchester, and elsewhere, 


earnest efforts are being made to give a thoroughly practical 
aspect to the tuition of our science, and notwithstanding the 
imperfect results which must necessarily ensue in the absence of 
suitable endowment, we can nevertheless point to the fact that 
the effect of these efforts has been to awaken a love for physio¬ 
logical research 111 the mind of many a student, and the results 
of this awakening are already apparent in the archives of Royal 
Societies, in the “Journal of Anatomy and Physiology,” and 
elsewhere But physiological research is most expensive and 
hlmnons, and it is, moreover, unremunerative 'Ihe labour^ 
of the physiologist are entirely philanthropic , all his 1 punches 
do nothing but contribute to the increase of human happiness by 
the prevention of disease, and the amelioration of suffering , and 
I would venture to suggest to those who are possessed of wealth 
and of a desire to apply it for the benefit of society, that in view 
of the wholly unselfish and philanthropic character of physiol 1- 
gical labours, they could not do better than follow the arinrrable 
example set by Miss Bmckenbury in endowing a physiological 
laboratory in connection with Owens College, in Manchester 
Ihe endowment of a dozen such laboratories throughout the 
country would immensely aid in the development of physiological 
rose inch amongst us. 

We anticipate great benefit to the community not only A m 
111 advance of physiology, but from a diffusion of a knowledge 
of its leading facts amongst the people This is now being car¬ 
pi d out in our schools on a scale winch is annually increasing 
Thanks to the efforts of Huxley, the principles of physiology are 
now presented in a singularly palatable form to the minds of the 
young The instruction communicated does not consist of tech¬ 
nical terms and numbers, but in the elucidation of the principal 
emits which happen wilhm our bodies, together with an expla¬ 
nation of the treatment which they must receive in order to be 
maintained m health Considering how much may be accom¬ 
plished by these bodies of ours if ibey be properly attended to 
and rightly used, it seems to be a mest desirable thing that the 
possessor of the body should know something about its mecha¬ 
nism, not only because such knowledge aflords him much mate¬ 
rial for suggestive thought—not only because it is excellent mental 
training to endeavour to understand the why and the wherefore 
of the bodily actions, but also because he may greatly profit from 
a knowledge of the conditions ofhealth A thorough adoption 
of hygienic measures- i>< other words, of measures which are 
ncct-sary to j rcscive Individuals in the highest state of health— 
cannot be hoped for until a knowledge of fundamental physio¬ 
logic d principles finds its way into every family This country 
h 1- taken the lead in the attempt to diffuse a sound knowledge 
of physiological facts and principles among the people, and we 
mvv fairly anticipate that this will contribute not a little to 
enable her to maintain her high rank amongst nations, for every 
step which is calculated to improve the physiological slate of 
the individual must inevitably enntubute to make the nation suc¬ 
cessful in the general struggle for existence 

DEPARTMENT Ot AN rilRorOI OC.Y 

Opi nino Address by hit- Presidrnt, John Bkddok, F R S. 

The position of Anthropology in the British Association, as a 
peunanent department of the Section of Biology, being now fully 
assured, and its relations to the allied and contributory sciences 
1 cguming to be well understood and acknowledged, I have not 
thought it necessary, in opening the businesx-of the department, 
to follow the examples of my predecessors, Prof. Turner and 
Colonel Lano Fox The former of these gentlemen, at our 
Edinburgh Meeting, devoted his opening address to the defini¬ 
tion, history, and boundaries of our science, the * f 

Brighton, in the elaborate essay which many ot you n 
lis ened to, not only discussed its relations *—*'" 
gavo au illustrative survey of a gical portu 
bevel'll of its problems. 

r,nl while, on the one hmd, I feel myself incompetent to 
follow these precedents with success, on the other hand I am 
I cinouraged to take a different line by the consideration that if, 

[ as we are fond of saymg in this department, 1 the proper 
I Mitdy of mankind is man 7 ’—if, that is, anthropo ogy ought to 
interest everybody, then assuredly the anthropology of York¬ 
shire ought to interest a Yorkshire auJience. 

Large as the county is, and sharply marked oft into districts 
by striking diversities of geological structure, of climate and of 
surface, there is an approach to unity m its political and ethno- 
logical history which could scarcely have been looked for. 


held and of 
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Neverthelei* we mu4 bear in mind the threefold division of 
the shire—not that into ridings, but that pointed out by nature. 
We have, first, the western third, the region of carboniferous 
limestone and millstone-gnt, of narrow valleys and cold rainy 
moorlands, secondly, the great plain of York, the region, 
roughly speaking, of the Trias, monotonously fertile, and 
having no natural defence except its numerous rivers, which 
indeed have sometimes served rather as a gateway to the mvadsr 
than as a bulwark against him , to tins plain Holderness and 
the Vale of Pickering may be regarded as eastern adjuncts. 
Thirdly, we have the elevated region of the east, in the two very 
dissimilar divisions of the moorlands and the wolds , these are 
the most important parts of Yorkshire to the prehistoric 
archaeologist j but to the modern ethnologist they are com- 
paratively of little interest 

The relics of the palaeolithic period, so abundant in the south 
of England, are, I believe, almost wholly wanting in Yorkshire, 
where archaeology begins with the neolithic age, and owes Us 
foundations to Canon Greenwell of Durham, Mr. Mortimer of 
Driffield, Mr Atkinson of Danby, and their predecessors in the 
exploration of the barrows of Cleveland and the Wolds, whose 
results figure largely in the “Crania Britannica” of Davis and 
Thurnam,—themselves, by the way, both natives of the city of 
York. 

The earliest inhabitants we can distinctly recognise were the 
builder* of certain long barrows, such as that of Scamndge in 
Cleveland There Is still, I belies e, some difference of opinion 
among the anthropologists of East Yorkshire (where, by the 
way, in the town of Hull, the science flourishes under the 
auspices of a local Anthropological Society)— still, I sav, some 
difference of opinion as to whether the long-barrow folk were 
racially diverse from those who succeeded them and who buried 
their dead in round barrows But Canon Greenwell at least ad¬ 
heres to Thurnam’s doctrine, and holds that Yoikshire, or part 
of it, was occupied at the period in question, perhaps 3,000 
years ago, by a people of moderate or rather short stature, with 
remarkably long and narrow heads, who were ignorant of metal- 
lurgy, who buried their dead under long ovoid harrows, with san¬ 
guinary rites, and who labour under strongly.founded suspicions of 
canmballism. 

Of the subsequent period, generally known as the bronze age, 
the remains m Yorkshire, as elsewhere, are vastly more plentiful. 
The Wolds especially, and the Cleveland hills, abound with 
round barrows, m which either burnt or unbumt bodies have 
been interred, accompanied sometimes with weapons or orna¬ 
ments of bronze, and still more oltcn with flint airowheads 
Where bones are found, the skull presents what Barnard Davis 
considers the typical British form ,» e it is generally rather short 
and broad, of considerable capacity and development, with fea¬ 
tures harsh and bony The bodily frame is usually tall and 
stalwart, the stature often exceeding 6 ft, as in the well-known 
instance of the noble savage of Gristhorpe, whose skeleton is 
preserved in the Scarborough Museum, 

Though certain facts, such as the known use of iron m Britain 
before Caesar's time, and its extreme rarity in these bariow s, and 
some little difference in proportion between the skulls just de¬ 
scribed and the type most common among our modern British 
Kelts, do certainly leave room for doubt, I have little hesitation 
in referring these round barrows to the Bngantes and I'ansii,* 
the known occupants ol Yorkshire before the Koman conquest. 

Both what I will term provisionally the pure long-barrow and 
the pure round-barrow types of cranium are represented among 
our modern countrymen. But the former is extremely rare, 
while the latter is not uncommon. It is probable enough that 
the older type may, in amalgamating with the newer and more 
powerful one, have bequeathed to the Kelts of our own time the 
rather elongated form which prevails among them. Whether 
this same older type was really Iberian is a point of great inte¬ 
rest, not yet ripe for determination 

Another moot point is the extent to which the population of 
modern England is derived from the colonists introduced under 
the Koman occupation. It is my own impression that the extent, 
or rather the intensity of such colonisation has been over-esti¬ 
mated by my friend Mr Thomas Wright and his disciples. I 
take it that, in this respect, the Roman occupation of Britain 
was somewhere between our own occupations of India and of 
South Africa, or perhaps still more nearly like that of Algeria 


by the French, who have their roads, villas, and military estab- 
lishments, and even considerable communities m some of the 
towns, but who constitute but a very small percentage of the 
population, and whose traces would almost disappear in a few 
generations, could the communication with the mother-country 
be cut off 

If, however, any traces of the blood of the lordly Romans 
themselves, or of that more numerous and heterogeneous mass 
of people whom they introduced as legionaries, auxiliaries, or 
colonists, are yet recognisableanyu here in this county, it may pio- 
bably be m the city of Yoik, or in the neighbourhood ofCattenck. 
The si/e and splendour of ancient Eburacum, its occupation at 
vaiinus times as a sort of military capital by the Empetor Sevems 
and others, its continued existence through the Anglian and 
Anglo-Danish periods, and its subsequent comparative freedom 
from such great calamities * 01 vicissitudes as are apt to cause 
gieat and sudden changes of population, might almost induce us 
to expect to find such vestiges. If Greek and Gothic blood still 
assert themselves 111 the featiues and tigures of the people of 
Ailes, if Spanish characteristics are still recognisable m Bruges, 
why not Italian ones m York? It may be so , but I must con¬ 
fess that 1 have not seen them, or have failed to recognise them. 
Cattcnck, the site of ancient Cataracloiuuin, I have not visited 

Of the Anglian conquest of \0rksh11c we know very little, 
except that it was accomplished gradually by successive efforts, 
that the little district of 1* Iinet, in the neighbourhood of Leeds, 
continued British for a while, and that Cat lioban, which is almost 
certainly C raven, is spoken of by a Welsh writer as British after 
all the rest of the country had ceased to be so —a statement pro¬ 
bable enough in itself, and apparently coirohoratcd by the sur¬ 
vival of a larger number of Kellie words in the dialect of Craven 
than in the speech of other parts of \ orkshire 

Certain regulations and expressions in the Northumbrian 
laws, among others the less value of a churl’s life as compared 
with that ot a thane, have been thought to indicate that the 
propoition of the British population that remained attached to 
the soil, under Anglian lor Is, was larger 111 the north than in 
some other parts of England The premi-ses are, however, 
insufficient to suppoit the conclusion , and, on the other hand, 
we are told positively by Bede that Ethelfrith Fleisawr drove out 
the British inhabitants of extensive districts The singular 
discoveries of Boyd Dawkins and his coadjutors in the Settle 
Cave, where elaborate ornaments ani enamels of Romano- 
British type are found in conjunction with indications of a 
squalid and miserable mode of life long endured, attest clearly 
the calamities of the natives about that period (the early part of 
the seventh century), and show that even the remote dales of 
Craven, the least Arglian pail of Yorkshire, afforded no secure 
refuge to the Bntons of the plains, the unfortunate heirs of 
Koman civilisation and Roman weakness. The evidence yielded 
by local names does not differ much from that of the same kind 
in other parts of England It proves that enow of Welshmen 
survived to transmit their names of the principal natural 
features (as Ouse, Derwent, Wharfe, Dun, Roseberrry, Pen-y- 
geilt), and of certain towns and villages (as York, Cattenck, 
Beverley, and llkley), but not enow to hinder the speedy adop¬ 
tion of the new language, the re-nammgof many settlements, and 
the formation of more new ones with Anglian names. The subse¬ 
quent Danish invasion slightly complicated this matter; but I think 
K is safe to say that the clunges in Yorkshne were.niorc nearly 
umveisal than in counties like Devonshire, where we know that the 
descendants of the Welsh constitute the majority If the names 
of the rivers Swale and Hull be really 'I eutomc, as Greta un¬ 
doubtedly is, the fact is significant, for no stream of equal 
magnitude with the Swale, m the south of England, has lost its 
Keltic appellation. 

We do not know much of the Anglian type, as distinguished 
from the Scandinavian one which ultimately overlaid it almost 
everywhere to a grealei or less depth, 'lhe cramal foim, if one 
may judge of it by the skulls found in the ancient cemetery of 
Lamel-llill near York, was not remarkably fine, certainly not 
superior to the ancient British type as known to us, to which, 
moreover, it was rather inferior m capacity There is some re¬ 
semblance between these Lamcl-Ilill crania and the Belatr or 
Burgundian type of Switzeiland, while the bion or Helvetian 
type of that country beirs some likeness to our own Keltic 
form 


• It has been conjectured that the Parisu were Frisians, but I think it * Unless indeed York was the "municipal town" occupied by CsdwalUs 
very unlikely. and besieged by his Anglian adversaries. 
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The group of tumuli called the Danes’ Graves, lying near 
Driffield, and described by Canon Greenwell in the Arc/uco- 
logual journal, have yielded contents which are a puzzle for 
anthropologists. Their date is subsequent to the introduction of 
the use of iron Their tenants were evidently not Christians j 
but they belonged to a settled population. The mode of inter¬ 
ment resembles nothing Scandinavian , and the form of the 
crania is narrower than is usual, at least in modern times, in 
Norway and Denmark It is hazardous to conjecture anything 
about them , but I should be more disposed to refer them to an 
early Anglian or Fnsian settlement than to a Danish one 

We come now to the Danish invasions and conquest, which, 
as well as the Norman one that followed, was of more ethnolo¬ 
gical importance 111 Yorkshire than in most othei parts of Eng¬ 
land, The political history of Delia, from the ninth ecntuiy to 
the eleventh, the great number of Scandinavian local names (not 
greater, however, 111 Yorkshire than in Lincolnshire), and the 
peculiarities of the local dialect, indicate that Danes and Nor¬ 
wegians arrived and si (tied, fiom time to time, inconsiderable 
numbers But 111 estimating these numbers wc must make allow¬ 
ance for their energy and audacity, as well as for the very near 
kinship between the Danes and the Northumbrian Angles, 
which, though it did not prevent sanguinary struggles lietwcen 
them at first and great distnution of life, must have made amal¬ 
gamation easy, and ltd the natives leadily to adopt some of the 
charaelenstics of the invaders 

Whatever the Danish element in Yoikshire was, it was 
common to Lincolnshire and Nottinghamshire, and to the north¬ 
eastern part of Norfolk , and it was comparatively weak m 
Northumberland and even in Durham Iu Yorkshire itself, it 
was irregularly distributed, the local names in by, loft, and 
thwailt, and the like being scattered in a more or less patchy 
manner, as mny be seen on Mr. Taylor’s map They are very 
prevalent in Cleveland, as has been shown by Mr Atkinson 
Again, the long list of the landowners of the county under Ed¬ 
ward the Confessor, given in Domesday Book, contains a 
mixture of Anglian with Scandinavian names, the latter not 
everywhere preponderating Here, again, Cleveland comes out 
very Danish. I am inclined to believe that the Anglian popu¬ 
lation was, in the first fury of the invasion, to some extent 
pushed westwards into the hill-country of the West Riding, 
though even here distinctly Danish names, such as bowerby, 
are quite common. Beverley and Holdemess perhaps remained 
mainly Anglian. 

The Norman conquest fell upon Yorkshire, and part* of 
Lancashire and Durham, with unexampled severity It would 
seem that the statement of William of Malmesbury that the land 
lay waste for many years through the length of sixty miles, was 
hardly, if at all exaggerated. The thoroughness and the fatal 
effects of this fnghttul devastation were due, no doubt, partly to 
the character of William, who, having once conceived the 
design, carmed it out with as much completeness and regu¬ 
larity as ferocity, and partly to the nature of the country, the 
most populous portion of which was level and devoid of natural 
fastnesses or refuge, but also, in some degree, to the fact that the 
Northumbrians had arrived at a stage of material civdisation at 
which such a mode of warfare would be much more formidable 
than while they were'in a more barbarous condition, always prepared 
for fire and sword, and living, as it Were, from hand to mouth 
Long ages afterwards the Scots told Froissart’s informants 
that they could afford to despise the incursions of the English, 
who could do them little harm beyond burning their house-., 
which they could soon build up again with sticks and tuif, but 
the unhappy Northumbrians were already beyond that stage 

In all Yorkshire, including parts of Lancashire, Westmore¬ 
land, and Cumberland, Domesday numbers only about 500 free¬ 
men, and not 10,000 men altogether. This great destruction, or 
rather loss of population (for it was due in some measure to the 
free or forced emigration to Scotland of the vanquished), did not 
necessarily imply ethnological change. Let us examine the evi¬ 
dence of Domesday on this point It agrees with that of 
William of Malmesbury, that the void created by devastation 
remained a void, either entirely or to a great extent. Whole 
parishes and districts are returned as “ waste ” . In one instance 
I16 freemen (sockmanni) are recorded to have hclcl land in King 
Edward’s time, of whom not one remained, in another, of 108 
sokemen only 7 remained. But foreigners did settle in the 
county to some extent, either as military retainers of the new 1 
Norman lords, as their tenants, or as burgesses in the city of, 
York, where 145 francigen* (Frenchmen) are recorded as inha¬ 
biting houses. | 


Of the number maintained by way of garrisons by the new 
nobility, one can form no estimate , but considering the 1m- 
povenshed and helpless condition of the sure iving natives, 
such garrisons would probably not be laigc But fiom 
the enumeration of mesne tenants, or middlemen, some 
inferences may perhaps he drawn. On six great estates, 
comprising the larger part of Eastern and Central Yoikshire, 
sixty eight of these tenants are mentioned by name, besides 
11 indites, or men-at-arms Only 11 of the 68 bear names 
undoubtedly English, and none of them have laige holdings, 
as is the case with some of those bearing Norman names 
O11 the lands of Drogo de Bcvrere, about Holdemess, several 
of the new settlers were apparently Flemings 

lhe western part of the county, however, or the g'rcalei part 
of it, had been granted to two lords who pui sued a more 
g< rn ruux policy Alan, count of Bretagne, the founder of Rich- 
mond, had twenty-thiee tenants, besides twelve nulites, men-at- 
arms with very small holdings Of the twenty three, nine were 
F.nghshmcn, in several instances holding as dependents the whole 
or part of what had been llicir own freeholds 'lhe Breton 
ballads and traditions seem to favour the supposition that Count 
Aim’s Breton followers mostly returned iiome , and Count 
llersart de la Villcmaiquie, the well known Breton .arcli.e-ologist, 
inhumed me that his unccstois returned to Bretagne from Yurk- 
slme 111 the twelfth century On the whole, I do not think it 
probable that the Breton colon y was numerous enough to leave 
distinct and permanent vcsliges , but if any such there are, they 
may be looked foi m the modern inhabitants of Richmond and 
tolling 

Illsert dc Lacy, again, had a great domain, including most part 
of the wapentakes of Morley, Agbrigg, bkyiaek, and btaincross, 
extending, that is, far to the north and south of om present place 
of meeting Bradford, by the way, was then hardly so important 
and wealthy as at the present day A thane named Gamel had 
held it at the time of Edward the Confessor, when it was valued 
at 4/ yearly, but at the time) of tlie survey it was waste, and 
woitli nothing 

Sixty seven mesne tenants under Ilbert de Lacy are mentioned, 
of whom no less than foity-one bore English mmes, and only 
twenty-six foreign ones It is probable, therefore, that in this 
important part of the county the ethnological change wrought by 
(lie Conquest was not greater, if so great as in England generally, 
but that in the centre, east, and north-east it was of some 
moment, and that the Scandinavian element of population suf¬ 
fered and lost more than the Anglian, 

It might be a matter of some interest to a minute ethnologist 
01 uitiquarian to trace out fully the local history after the Con¬ 
quest from an ethnological point of view, investigating particu¬ 
larly the manner and source of the repeoplmg of the great plain 
of York 

After this had been completed, no further change of cthno- 
loqieil importance took place duung several ccntuues. The 
1- lcmmgs and Fnsians, who, in considerable numbers, settled at 
various times in Leeds, Halifax, and Wakefield, whethei drawn 
hither by the course and opportunities of trade, or driven by the 
pei--ccutions of Philip 11 and the Roman Catholics, brought in 
no new element, and readily amalgamated w ith the kindred race 
they found here 

The more recent immigrations into the West Riding and 
Cleveland from all parts of Britain, and even from the Continent, 
have interest of other kinds Vast as they have been, they have 
not yet obscured in any great degree the local types, physical or 
moral, which still predominate almost everywhere, though tend¬ 
ing of course to assimilate themselves to those of the mixed 
population of England m general. 

In describing these types I prefer to use the words of Prof 
Phillips, who, in his “ Rivers|of Yorkshire,” has drawn them in 
true and vivid colours. He speaks of three natural groups 

“ Fust Tall, large-boned, muscular persons; visage long, 
angular; complexion fair or florid , eyes blue or grey ; hair light, 
browner reddish. Such persons in all parts of the county form 
a considerable part of the population In the North Riding, 
from the eastern coast to the western mountains, they are 
plentiful. 

-Second. Person robust, visage oval, full and rounded j nose 
often slightly aquiline, complexion somewhat embrowned, flond; 
eyes brown or grey, hair brown or reddish In the West Riding, 
especially in the elevated districts, very powerful men have these 
characters. , „ _ 

“Third. Person of lower stature and smaller proportions; 
visage short, rounded, complexion embrowned; eyes very dark, 
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elongated , hair very dark. Individuals having these characters 
occur in the lower grounds of Yorkshire, as in the valley of the 
Aire below Leeds, m the vale of the Derwent, and toe level 
regions south of York ” 

I have chosen to quote from Professor Phillips rather than to 
give descriptions of my own, both because his acquaintance with 
the facts is more extensive than mine, and because I desire to pay 
my small tribute to the genius and insight of the author of a 
work so unique and soadmuableas his upon Yorkshire 

He ascribes the first and second of these types mamly to a 
Scandinavian, the last to a Komano-Kntish, or possible Ibenan 
origin , and appears to think that the first, the tall, fair, long¬ 
faced breed, resembles the Swedes, and that the second, the 
brown buily breed of the West Riding, is more Norwegian m 
character lie probably selects the Swedes as the purest or 
most typical of the Scandinavian nations For my own part, I 
am disposed to treat the fust as Norwegian more than Anglian, 
the second as Anglian rather than Norse, and Norse lather than 
British The tall fair tj pe engrosses most of the beauty of the 
north, having often an oval face, with a fine straight profile 
nearly approaching the Greek, as Knox and Bmnard Davis, 
two close observers, have both remarked And It is 
mark worthy that it reappears in forec almost everywhere 
m Britain where Norse blood abounds, eg m Shetland, 
Orkney, Caithness, 111 the upper class of the Hebrideans, 
in Cumberland, Westmoreland, mid Lonsdale, almut Lin¬ 
coln (where Professor Phillips also noted it) and the Vale of 
Trent, and about the towns of Waterford at-d Wexfoid fhe 
second type, on the otliei hand, much resembles e prevailing 
form in Staffordshire, a very Anglian county A notable point 
about it is the frequency of eyes of a neutral, undecided tint, 
between light and dark, green, blown, and grew, the hair being 
comparative!) light The third is of more doubtful and of more 
manifold origin Iberian, Britokeltic, Roman, Breton, French¬ 
man, may all, or any of them,have contributed to its prevalence 
I am inclined to think, though on lather slendergiounds, that it is 
common m some of the districts depopulated by the Conqueror 
Professor Phillips speaks of Us smaller proportions, but it in¬ 
cludes many robust men It is probably far from well repre¬ 
senting the Bngantian type, which seems to me to have influenced 
the other types, but raiely to crop out all purely 
The breadth of the head is, 011 the average, somewhat greater 
in Yorkshire than in other paits of Britain, so we are informed 
by the h itters. In this the natives of Yoikshircagree with those 
of Denmark and Norway, who have lather broader heads than 
those of Sweden and of hncsland 

I hive already spoken of the colouts of the eyes and hair 
The latter is, on the whole, lighter mYoikshire than 111 most 
parts of England , but dull rather than blight shades prevail In 
the east, at Whitby, Bridlington, and Beverley, in IVesdale and 
Middle Airedale, light hair is paiticularly abundant, in ( raven, 
ns might have been expected, it is less so Other parts of the 
county are not so well known to me, and in this in liter I have 
to trust to my own observations 
As to the stature and bulk of the people, however, I have 
much and accurate information, through the kindness of nume¬ 
rous observers, some of them of repute as natunlists These 
are Mr. Atkinson of Danby, Mr Tudor of Kirkdale, Dr Wright 
of Melton, Dr Christy of the North Riding Asylum, Drs Kel- 
burne King and Casson of Hull, Mr Ellerton of Middlesborougb, 
Mr. Wood of Richmond, Mr Kaye of Bentham, Mr. Edy of 
Grassington, Dr. Paley of Ripon, Dr Ingham of Haworth, 
Messrs. Armitage of Farnley, Dr Wood of Kirkby Overblow, 
Dr. Aveling and Mr Short of Sheffield, Mr Miller, late of 
Wakefield Prison, and a clergyman on the Wolds, whom the 
prejudice; or fears of hts parishioners will not allow me to name. 
" A Yorksliireman,” complained this last gentleman, “is a diffi¬ 
cult animal to catch and weigh and measure ,” but a very large 
number of them have been subjected to these processes by my 
obliging correspondents. The general result is that in theruraldis. 
tricts they are remarkably tall and stalwart, though not, except 
in parts of the west, so heavy as their apparent sue would indi¬ 
cate—but that m the towns, and especially in Sheffield, they are 
rapidly degenerating; and I conclude from the Haworth report 
that the same.is the case in the manufacturing villages In 
many of the rural districts the average ranges between 5 ft. 8 in, 
and 5ft 9 in., and about Richmond and on the Bentham Fells 
is considerably higher: while at Sheffield and even at Haworth, 
it may hardly reach 5 feet 6 inches. The causes of this great 
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degeneration are manifold : some of them may easily be traced; 
but either the will or the power to remedy the evil 18 wanting. 

Of the moral and intellectual endowments of Yorkshiremen, 
it may perhaps appear presumptuous or invidious to speak; buf 
the subject is too interesting to be passed by in silence, and 
1 will endeavour to treat it without either “extenuating, or 
s eltmg down aught m malice ” In few parts of Britain does 
there exist a more clearly marked moral type To that of the 
Irish it has hardly any affinity; but the Scotchman and the 
Southern Englishman alike recognise the differences which dis¬ 
tinguish the Yorkshire chaiactcr from their own, but are not so 
apt to appreciate the numerous respective points of resemblance. 
The character is essentially Teutonic, including the shrewdness, 
the* truthfulness without candour, the perseverance, energy, ana 
industry of the Scotch, but little of their frugality, or of the 
theological instinct common to the Welsh and Scotch, or of the 
imaginative genius, or the more brilliant qualities which some¬ 
times light up the Scottish character 

The sound judgment, the spirit of fair-play, the love of 
comfort, order, and cleanliness, and the fondness for heavy 
feeding are shared with the Saxon Englishman, but some 
of them arc still more stiongly maiked in the Yoikshireman, as 
is also the bluff independence—a very fine quality when it does 
not degenerate into selfish rudeness The aptitude for music 
was remarked by Gttaldus Cambrensts seven centuries ago ; and 
the taste for horseflesh seems to have descended from the 
old Norsemen, though it may have been fostered by local clr- 
cumslances The mind like the body, is generally very vigorous 
and energetic, and extremely well adapted to commercial and 
industrial pursuits, as well as the cultivation of the exact 
sciences , but a certain defect in imaginative power must, I think, 
he admitted, and is probably one reason, tl n „h obviously not 
the only one, why Yorkshire, until quite modern times, was 
generally behindhand in politics and religion, and why the 
number of her sons who, since Cxdmon, have attained to 
high eminence in literature is not above the overage of Eng- 
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ON MEDICAL STUDIES 

A S at the present time so many students have just 
assembled at the medical schools in London and 
the provinces to commence or continue their medical 
education, we think that notwithstanding the ladvice so 
freely given them m all directions by then friends, and 
especially hv those who deliver the introductory addresso*. 
at the different hospitals, there are some few points to 
which then attention cannot be too frequently directed 
First, with regard to the range of subjects which is 
ramrod by the higher examining boards, such as the 
University of London, in the earlier stages of the medical 
curriculum. I'heie cannot be the least doubt, though 
several who have not participated tn its advantages are 
fond of expressing an npinion to the contrary, that the 
wider and more extended the field of study that tan lx 
grasped by a student at the outset, the more chance he 
lias of ultimate success , and he who has no higher 
o 11 jet in view than that of passing the least difficult of 
the necessary examinations which give him a licence to 
practise, mun ultimately find himself far behind in the 
1 ice I11 surgery, no doubt, there are a few who, without 
much scientific knowledge, have attuned gieat eminence 
as operators, on account of their manual dexterity , but 
this position ought not to be the aspiration of the com 
mencmg student, as the leputation is generally of shoit 
■filiation, and is not much higher than that of a man who 
lias rowed in a winning University boat race. 

One gieat argument in favottt ot a liberal multi 4 
education is that the mental capacities of the young men 
who commence it are very different, and if those who 
aie the most gifted have but little chance of acquiring a 
knowledge of the facts and theories of Science, as they 
stand at the tune at which they study, they aie placed in 
a position of disadvantage for future research, and find 11 
always difficult to make up for lost time When all have 
to start on the extended couise, which includes a know¬ 
ledge of physics, botany, pure physiology, and chemistiy, 
those who hive the capacity for higher work in Science 
obtain an opportunity of developing their tendencies, and 
are often led to give up their original design of being 
medical piactitioners, to become specialists in their 
favouute subjects, and an honour to Natur il and Medical 
Science. This means of selecting the best men for 
scientific work would be a sufficient result in itself to 
justify the primary education of all medical students in 
the pure sciences that relate indirectly to medicine , for 
it must be remembered by those who hold the contraiy 
opinion, that it is to its scientific supporters that the 
medical profession owes most of its dignity. If we look 
at the names of those who stand highest in the pro¬ 
fession at the present day, it is readily seen that nearly 
all have their reputation based on a thorough scientific 
foundation. Tho lowering of the scientific standard would, 
therefore, undoubtedly lower the status of the profession 
amongst society at large, and it will be generally acknow¬ 
ledged that such a result is anything but desirable. 

The recqnt thorough working out of the cause of the 
jjutbrqak of typhoid fever in the west end of London this 
Jc 5 * s°o Vof. yt?t. 


summer, shows how satisfactory are the results which 
follow the employment of a rigorous scientific method of 
observation How long it would have remained undis¬ 
covered that the impurities in the milk-supply of a locality 
are the not unfrequent cause of an outbreak of typhoid 
fever it is impossible to say, if the subject had not been 
entered upon and carried through in a inmnei which 
does great credit to those who detected its origin, a* 
Dr. Ballard had done on a founer occasion in Islington. 

A second point worthy of attention is the social posi¬ 
tion of the medical student That he generally does not 
compare favouiably with the undergraduates of Oxford 
and Cambridge is certain , but why this is the case does 
not seem to be so definitely settled. One of the great 
reasons is that the medical education does not include 
anything but the mental training and although the medi¬ 
cal student is like the aveiage Untveisity under¬ 
graduate so far as age, pieliminary education, and 
object of life are concerned, nevertheless after a curri¬ 
culum of thiee years or more, the latter has made more 
pi ogress as a social individual The different natures of 
their studies cannot be ptoved to have anything to do 
with the difference in the results, and neatly all may be 
traced to the systems in which each participates. The 
University undergraduate is subject to two independent in¬ 
fluences for good A fixed code of University and College 
lules ientrains him in many directions, as with regard to 
his conduct and the allotment of his tune ; at the same 
tune that a much more stringent, but not written code, the 
result of his necessarily intimate relations with a Urge 
number of companions of his own age, regulates the 
details of his actions coiitmu illy, the infringement of which, 
code removes linn fioni his must pleasurable* source of 
enjoyment during lcisuic hours .Most medical students 
miss botli of these. Ihe absence of a Plot tonal system 
and College rules makes him free to his beau’s content; 
and the comp native smallness, as a tule, of the clique to 
which he belongs, helps to encouiage lather than remove 
objectionable individual peculiarities, which would not be 
tolerated in general society. It is excessive freedom which 
is the bane of the young medical student, and the introduc¬ 
tion of any system which provided a reasonable amount of 
restraint dunng the medical education would undoubtedly 
improve the social status of its undergraduates. At¬ 
tempts have been made, but on too smill a scale* to be 
really successful If the leading schools could be 
persuaded to invest money in building suitable apart¬ 
ments for their pupils, and spend part of the 
profits which must necessarily accrue lo them, in 
giving scholarships, open only to those who resided in 
such buddings, a system might be developed which, after 
some time, from the convincing evidence it would give 
of its advantages, would cause all to participate* in it 

Until there is much more co-operative feeling among the 
different schools in London, it is difficult to conceive how 
this or any other rc*ally m.irked improvement can be effected. 
Whilst things stand as they do, we arc convinced that, in 
the long run, those will enjoy the most profitable student¬ 
ship, and afterwaids find themselves in the most advan¬ 
tageous position, who put themselves under reasonable 
restraint, and endeavour to extend their circle of ac¬ 
quaintance beyond the few sympathising “chums," 
who generally have but little influence for good, at the 



$Sa NAiwRB [Oct. 2,1873 

same time that they often, by an unconscious process I lakes only occur in any abundance in glaciated districts. 


of approval and persuasion, help to exaggerate bad 
qualities and develop worse. 


LYELL'S “ ANTIQUITY OF MAN ” 

The Geological Evidences of the Antiquity of Man , with 
an Outline of Glacial and Post Tertiaty Geology, 
and Remarks on the Ongtn of Species, with \ptctal 
reference to Man's First Appeal once on the Eaith By 
Sir Charles Lyell, Bart, M.A, F R S Fourth Edition 
Revised. Illustrated with Woodcuts. (London John 
■Murray, 1873.) 

INCE the first volume of “ The Principles of Geo¬ 
logy ” appeared—now more than forty-three years 
ago—Sir Charles Lyell has put forth an uninterrupted 
series of new works or new editions, and we have 
now arrived at the nth edition of the “Principles," the 
7th of the “ Elements of Geology," and the 4th of the 
“Antiquity of Man." A most striking feature of these 
works is, that they give the fullest and most accurate 
scientific details, and the most philosophical discussion of 
principles and results, without for a single page ceasing 
to be interesting to any well educated and thoughtful 
man. Perhaps no author has attained in so perfect a 
degree the art of making science popular without ever 
attempting to popularise it, or has produced a senes of 
works which are equally acceptable to the experienced 
geologist and to the general reader 
The present edition of the well-known “ Antiquity of 
Man ” will fully sustain the author’s high reputation, since 
it is not a mere corrected repnnt of former editions, but, 
in several important respects, a new work, embodying all 
the most recent discoveries and researches on the various 
subjects of which it treats, while several discussions of 
temporary or personal interest have been omitted. Al¬ 
most every chapter contains either important new facts or 
new results derived from a more careful study of old 
ones; while some are almost wholly rewritten, as, for 
example, chap, xu., in which the most recent researches 
on the climate of the Crag period is very fully given , and 
it would need a very acute critic to discover in these any 
lack of that lucidity of arrangement and vigour of 
thought which have always distinguished Sir Charles 
Lyell's wnttngs 

The most striking additional facts bearing directly on 
the Antiquity of Man are so well known and have been 
so often before the public, that it is unnecessary to enume¬ 
rate them here ; but it may be advisable to remark briefly 
upon a theoretical point of some importance on which the 
author’s views seem open to question , and there are also 
a few matters connected with the general subject which 
seem worthy of attention. 

Although Professor Gastaldi, of Tunn, after a careful 
study of the Italian Alps, has adopted Professor Ramsay’s 
view of the excavation of alpine lake basins by ice, Sir 
Charles Lyell is still strongly opposed to that view. He 
maintains that ^ey have been produced by changes of 
level in valleys, producing depressions which have been 
preserved during the glacial epoch by being filled with 
ice, while at all other times they were either soon filled by 
dibris, or their lower barriers were cut down as fast as 
they were formed. He thus accounts for the fact that 


He further maintains that the erosive power of glaciers, as 
indicated bythemuddytorrentthatalways issues from them 
has been overrated, because “the flour of rock” thus pro 
duced is due, not solely to the wearing down of the floor of 
the valley, but,“ to a considerable extent,” to the grinding 
up of the stones which fall upon the glacier and are en- 
gulphed in its crevasses. 

There are doubtless many difficulties in Prof. Ramsay’s 
theory, and much remains to be done to verify it, but it 
does seem to cover a larger portion of the facts than 
that nov^ opposed to it There is no evidence before us 
to show how much of the glacier mud is respectively due 
to the two sources above referred to, but the enormous 
bulk of many of the old moraines, where they have 
not been destroyed by subsequent denudation, seems 
amply sufficient to account for the dtbns which falls upon 
a glacier ; while the wide extent of glaciated surfaces, and 
the manner m which the very hardest upturned strata are 
often planed off or moutonnles, is equally convincing proof 
that large masses of rock have been ground down by 
glaciers. The evidence of this is very remarkable also, 
in the case of the Loess, a deposit which covers an enor¬ 
mous extent of country, and in some parts of the valley 
of the Rhine reaches a thickness of near t.ooo feet, and 
which Sir Charles Lyell himself considers to be undoubt¬ 
edly glacial mud. It is difficult to conceive how such an 
enormous amount of mud could have been formed except 
by a grinding power capable of producing most of the 
effects imputed to it by Prof. Ramsay. It is considered 
to be one of the most powerful arguments against the 
ice-crosion theory that no lakes exist in certain valleys 
which were undoubtedly filled with enormous glaciers; 
but the answer to this is, that a lake will only be produced 
when the erosion is considerably greater at one part of 
the valley than at another, and this inequality may be 
caused either by unequal hardness of the subjacent rocks 
or by the piling up of the ice to a greater thickness in 
certain spots by the convergence of several branch 
glaciers, as must have been notably the case over the site 
of Lago Maggiore, which received the icy streams de¬ 
scending from near too miles of the loftiest Alps. It 
must also be remembered, that at such points of con- 
vergnee the rate of motion of the glacier will be much 
more rapid than elsewhere, in order to discharge the accu¬ 
mulated ice-streams, and we shall thus have a double 
cause of increased grinding in such positions. A 
difficulty of a somewhat similar nature, and which cannot 
be so easily overcome, besets the unequal-subsidence 
theory, which can hardly be made to account for the 
thousands and tens of thousands of lakes so thickly 
scattered over the lowlands of Northern Europe and 
America. 

v It is somewhat remarkable that notwithstanding the 
numerous researches in post-tertiary caves and gravels in 
all parts of Europe, no human remains have been disco¬ 
vered which can be proved to be older than those found 
by Dr. Schmerling »more than forty years ago in the 
caverns near Lidge. After many years’ labour this gentle¬ 
man, a skilful anatomist and palaeontologist, published, m 
1833, a detailed account of his researches, copiously illus¬ 
trated It is curious to see, from 'Sir Charles Lyell's 
account of this work, how completely its author antici- 
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pated all the more importaaf modem cave ex- I 

ploration, and how thoroughly he had worked out that 
doctrine of the antiquity of mas which the great majority 
of geologists so long attempted to pot down. Such 
wholly independent researches as those of Schmerlmg in 
Belgium, McEnery m Devonshire, and Boucher de 
Perthes in France, made by careful and conscientious ob¬ 
servers, and all converging to the demonstration of one 
fact, were for many long years laughed at or ignored, 
soleff because they clashed with preconceived opinions. 
When this occurred with the students of a science which 
had already fought and;won many hard battles against 
popular and theological prejudice, and whose whole course 
of study should have taught them how to interpret the 
evidence adduced, we are bound to deal tenderly with the 
less unjustifiable prejudices of those who have had no 
such training. 

Notwithstanding the lesson these long-ignored facts 
should have taught them, some geologists stdl exhibit a 
strange fear or hesitation in facmg the whole results of 
modem inquiries on the subject. How is it that, when¬ 
ever any estimate is made of the lapse of time (expressed 
in years) since any human remains or works of art were 
deposited, the lowest possible estimate is almost always 
chosen ? One would think that, having once got beyond 
the traditional six thousand years, the period of man’s 
past existence would be a matter of purely scientific in¬ 
quiry, to be arrived at by careful estimates in a variety of 
ways. But how can we possibly arrive at the truth by 
always taking the lowest estimate? we might just as 
reasonably always take the highest. Is there any merit 
in arriving at a false result so that the figures are small J 
Is it really the “safe” side so to calculate that we shall 
almost certainly be wrong ? Astronomers do not think 
those observations most likely to be correct which give 
the smallest distances and sizes of the heavenly bodies 
and it would be more dignified and more scientific if 
geologists, whenever any data exist on which to found a 
calculation, should insist on taking the mean result of 
various impartial estimates as that most likely to be the 
true one. From this point of view it may be interesting 
to give a summary of the more important attempts which 
have yet been made to determine the antiquity of human 
remains or works of art. 

From observations at the delta of the Tinifcre and on 
the lakes of Neufchatel and Bienne, the bronze age in 
Europe has been determined with approximate accuracy 
to have been from 3,000 to 4,000 years ago, and the stone 
age of the Swiss Lake dwellings at from 5,000 to 7,000 
years and an indefinite anterior period. The burnt brick 
found 60 ft. deep in the Nile alluvium indicates an anti¬ 
quity of about 20,000 years, taking, from a calculation by 
Mr. Horner, the estimate of 3^ in. per century as the'rate 
of deposit of the mud. Another fragment found at 72 ft. 
deep is estimated by M. Rosiere to be 30,000 years old. 
Some human bones found in a lacustrine formation in 
Florida have been considered by Agassiz, after a careful 
examination of the locality, to be at least 10,000 years 
old. A human skeleton found at a depth of 16 ft. below 
four buried forests superposed upon cacli other, has been 
calculated by Dr. Dowler to have an antiquity of 50,000 
years. 

These ^ latter estimates may be very uncertain, but 


we have no reason to think them improbable, from 
what we know of the great changes of physical 
geography that have undoubtedly taken place since 
man existed. Kent’s Cavern at Torquay furnishes a 
good example of these, since the whole drainage of the 
surrounding country must have been very different when 
the great thickness of cave earth was deposited by floods 
rushing through the cavern which is now situated in an 
isolated hilL We have here indications of an immense 
antiquity from various sources. The upper stalagmitic 
floor itself marks a vast lapse of time, since it divides the 
relics of the last two or three thousand years from a 
deposit full of the bones of extinct mammalia, many of 
which, like the reindeer, mammoth, and glutton, indicate 
an arctic climate. It has been lcmarked that the varying 
thicknesses of the stalagmitic floor, from 16 in. to 5 ft. and 
upwards, closely correspond to the present amount of 
drip in various parts of the cave, so that the cave itself 
with its various fissures and crevices does not appear to 
have been materially altered since the stalagmite wa» 
deposited. It is true that the .drip may once have been 
greater, but it may also have been less, and we do not 
know that a more copious drip would necessarily produce 
a more rapid deposit of stalagmite. But names cut into 
this stalagmite more than two centuries ago are still 
legible, showing that, in a spot where the drip is now 
very copious, and where the stalagmite is 12 ft. thick, 
not more than about one-eighth of an inch, or say one- 
hundredth of a foot, has been deposited m that length 
of time (British Association Report, 1869, p. 196). This 
gives a foot m 20,000 years, or 5 ft in 100,000 years , and 
there is no reason whatever to consider this to be too 
high an estimate to account for the triple change of 
organic remains, of climate, and of physical geography. 
But below this again there is another and much older 
layer of stalagmite, generally broken up and imbedded in 
the cave earth. This older stalagmite is very thick and 
is much more crystalline than the upper one, so that Hi 
was probably formed at a slower rate. Yet below this 
again, in a solid breccia, very different from the cavo 
earth, undoubted works of art have been found. A fair 
estimate will therefore give us, say, ioo,cxxj years for the 
upper stalagmite, and about 250,000 for the deeper layer 
of much greater thickness, and of more crystalline texture. 
But between these we have a deposit of cave-earth which 
implies a different set of physical conditions and an altera¬ 
tion m the geography of the surrounding country. We 
have no means of measuring the period during which this 
continued to be formed, but it was probably very great; 
and there was certainly some great change w physical 
conditions during the deposit of the lower stalagmite, 
because the faunaof thecounty underwent a stnkmgchange 
in the'interval. If we add 150,000 years for this period, 
wc arrive at the sum of half a million as representing the 
years that have probably elapsed since flints of human 
workmanship were buned m the lowest deposits of Kent’s 
Cavern. It may be objected that such an estimate is 
so loose and untrustworthy as to be altogether valueless 5 
but it may be maintained, on the other hand, that such 
estimates, if sufficiently multiplied, are of great value, 
since they help us to form a definite idea of what kind 
of periods we are dealing with, and furnish us with a 
series of hypotheses to be corrected or suppoxtediby 
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further observation, and will at last enable us to arrive 
at the antiquity fit man within certain probable limits of 
error. Without laying stress on any portion of the above 
very rude estimate, it may, I think, be averred that it is 
not palpably too high, but is just as likely to be too low ; 
and this last supposition will be rendered more probable 
when we consider the vast lapse of time implied by the 
position of some of the recently discovcrd palaeolithic 
weapons. 

The flint tools found in the gravel at Bournemouth, in 
the Isle of Wight, and near Sahsbuiy, at elevations of 
from 80 to too feet above the present valleys, imply, ac¬ 
cording to the best obsei vers, that the whole series of sur¬ 
rounding river 1 alleys have been excavated since they 
were deposited, and that the system of drainage and posi¬ 
tion of the coast-line have been very greatly altered. The 
hippopotamus of the Gower Caves implies changes equally 
great, since the peninsula of Gower now contains only 
small streams, and could not possibly have had a large 
river without very important changes m its relations to 
the adjacent country. The position of the flint weapons 
m the valley of the Somme, at Home in Suffolk, and in 
many other places, all combine m indicating that very 
important changes in physical geography have taken 
place since they were deposited We can hardly 

suppose that in all these different localities the changes 
were abnormally rapid, especially as in no case 
do recoids of the histone period indicate that any 
remnant of the process was then going on ; and from 
what we do know of the rate of such changes, and their 
intermittent nature, we arc entitled to affiim that the most 
extreme estimates yet made of the antiquity of the men 
who fashioned and used the pal.xo!ithic implements is 
quite as likely to be under as over the truth. 

There is as yfct no clear evidence that man lived 
Northern Europe before the glacial epoch, and even if he 
did so the action of the tee sheet would probably have ob¬ 
literated all records of his existence. Every evolutionist, 
however, now believes that he must have existed far back 
in the ternary peiiod, and that the proof of it will be 
found, if at all, in some of the warmer regions of the old 
world.' Here is surely a problem of grand and absorbing 
interest awaiting solution at our hands Geologists aie 
not usually wanting in energy or enterprise, and they 
number in their ranks many wealthy men. It is to be 
-hoped that they will soon energetically attack the prob¬ 
lem ; and no more promising field of research offers itself 
than the limestone caves of Borneo, which can be explored 
with perfect safety, and at a moderate expense We can 
Hardly now expect any great additions to our knowledge 
respecting the antiquity of man in Northern and (.< ntral 
Europe, anti must go to warmer regions if we wish for 
new discoveries and startling revelations. 

A, R. Wallace 


k so small, that it might reasonably be demanded that what 
there is should be thrown open to as many candidates as possible. 
When, therefore, it was announced that the Fellowship would 
he given for proficiency in Biology, it might have been inferred 
that the electors had this object in view Biology is held, else¬ 
where than in Oxfmd, to lie the science which beats of the laws 
governing oiganuation and vital activity , m other words, xtruc- 
tiue and function 111 all foi ms of life, vihclhei vegetable 01 animal. 
It was not, peihnps, an luueasonable inference, therefore, to 
diaw from the terms of the notice, that it was the intention of 
the College to make Biology m Us widest sense the foundation 
of the examination, and lo allow individual candidates to exhibit, 
in addition, such detailed knowledge as Ihev might possess of 
Zoology, Botany, 01 .veil Pali ontology i'his would not have 
attuliulcd tu Biology a vvidei meaning than, for example, Mr. 
Heibcit Spcncci or thtSueme ind Ait Department attach to 
it Thinking it dcsnablc, however (o get some official in¬ 
formation upon the subject, T mote to thr 1’iesident, who, after 
some diliy, leplied lint, in Ins opinion, as piofercmc would be 
given to Biology, it would he useless to otfei Botany as a spceial 
subject Jllis is not mine reasonable than it would lit to say, 
that hei wise l'hvsies was to I e the rtil>|cet of an examination it 
would be iw less to offii ]< Intruity 01 llcat as a speeial subject 
But the terms of the 1’ie-idcnt. reply vvuciathei ambiguous, and 
I theiefme made soim fuilhi r inquiries I Icaint, as the result, 
that the t.ollegi considcicdit nnpos lble to compaie the incuts 
of a candidate who stood on the /oologual, w dli one who stood 
on the Botanical, side of the g* neral subject 

I lluuk niyselt the dilticultyis not one which should have been 
found insupeialile , but, assuming that the < nllcgc had sufficient 
giounds foi aditiucnl opinion, then I think the electms should 
have olleied their Klloisship foi Biology, when what they 
v l.-sit ill mmv ss.T^s.v t., i„ - uled knowledge of the 
ity Mu 
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LETTERS TO THE EDITOR 
[ The Editor dots not hold UmstlJ responsiblefor opt mom exfi essed 
by his correspondents . No notice is taken pj anonym:ns 
communications .] 

Fellowship at Magdalen College 

I think the notice,in Nature of Sept. 25 respecting the 
election about to take place to a Natural Science Fellowship at 


The Sphygmograph 

There appears in Nvtukf, 10I. vm p, 330, a notice of a 
thesis for the M 1 ) Cantab on the subject of Bright’s disease, in 
which reference is especially made to some Sphygmographic 
observations therein contained It is apparently from the pen of 
Mr Garrod, who is himself the author of interesting and im- 
portant researches with the sphygmogiaph and cardiograph. 
While agreeing with a part of my explanation of the normal 
pulse tracing, as regards the points in which it differs from the 
view commonly received, he tikes exception to the account 
which I have given of the tidal or first secondmy wave It may 
be well to say in reply a few ivoids upon the point at issue, 
since the reference to it 111 the thesis was very brief and inch 
dental, and 1 should not wish it to be taken ag a full account of 
mjr views as to the mechanism of the pulse. 

Th»explanation of \lr Garrod himself is that the tidal wave 
1* an instantaneous wave due to the closure of the aoitic valves. 
This theory was first proposed by M Marey to account for the 
tida wave m many of Us forms ; but, so far as I know, it has 
not I wen adopted by any writer on the subject in England with 
the exception of Mr. Garrod There is this difference, however, 
between them, that while M Marey holds that the dicro'ic wave 
ha* noihmg to do with the aortic valves, hut is a reflection from 
the periphery, Mr Garrod considers that it is the wave of ex- 
pansion from the closure of the aortic valves, which becomes 
separated from the instantaneous wave as it recedes from the 
heart. Thus the faculty of originating two waves of different 
velocity, which by most writers is attributed to the first impulse 
of the heart, combined with the closure of the mitral valve, is 
by Mr. Gnrrod denied to that event, but ascribed to the closure 
of the aortic valves Now I believe it to be mechanically im¬ 
possible for any wave to be propagated with a velocity different 
from that of the wave of expansion, except the purely vibratory 
wave of sound, and Mr, Garrod appears himself to hold that a 
mere vibration produces no elevation m the tracing. The ques- 
tiem, however, may easily be determined experimentally. If 
there appear m the tracing two waves which are travelling with 
different velocities, their relative position will vary at different 
distances from the heart. Let, therefore, anyone who wishes 
tojsettle the question for himself take tracings of a good many 
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markedly tncrotic pulses, say from the femoral and also from the 
dorsalis pedis arter e» According to the view of Dr. Burdon 
Sanderson end most other writers, the mteival between the 1 
primary and tidal waves ought to he more than doubled in the 
dorsalis pedis , according to the view of Mr. Garrod, on the 
contrary, that between the tidal and dicrotic waves It will he : 
foupd that there is no such considerable and constant variation 
as would be required by either theory, although the tidal wave | 
does not maintain its relative position to closely as does the 
dicrotic wave The kind of pulse best of all suited lor this ex I 
penment is fortunately * rather scarce ; it is that of a young 
person who has a granular kidney, but is free from dropsy 

The theory of Mr Garrod may appear at first sight suitable 
to one ol the forms of healthy pulse, m which the tidal wave ap¬ 
pears as a slight elevation preceding the dicrotic wave , but 1 do 
not think that it will be accepted by anyone who has watched its . 
variation in a large number of diseased pulses, and has seen it 
pats through every gradation, from a scpa-alc and distinct wrvi 
to a mere convexity in the descending curve, which may com 
mencc immediately from the top of the pnmvry upstroke. In 
the pulse ol rigid aitencs this latter foi 111 is often taken when 
the heart is quut, hut when it acts more vigorously the tul il 
wave becomes separated, owing to the development of the so- 
called “percussion element,” which is leally ihe effect of .0 
quued velocUy in the sphygmograph The case which should 
atfoid the most crucial test is perhaps thu veiy nre 011c in whirli 
the aoitic utilice is closely oUstiucied, and scaiccly any v ih - 
rc-nnm to pu duce a wave by their closuie Ihe tidal vv iu 
should then, accoiding to Mr Ganod'st! coiy, he at least ipcailj 
diminished, hut, 111 point ol fact, it is lien more greatly (h ve 
lopril than under any other circumst inces whatever lsviiUncc 
to the same elleit may he dt lived fiom the Use of an aitihu 1 
heart with experimental elastic lulisS, for it is found that, under 
suitab'e conditions, the tidal wave may he greatly prolonged by 
a piotiacUd contiaction of the hcait 'Ihis was first shown In 
Mr. Mahomed 111 the Mutual /'nun, ami although 1 believe his 
theoiylo he cm ncous as to the lelUiou between the piunaiy 
and tidal waves, yet, with regard to the practical associations ot 
the tidal wave, my experiments have led me to conclusions 
which me quite 111 agreement with Ins, namely, that tlucc thm ■ 
conn ibute to the development ot the tidal wave—increase «I 
prcssuie, diminution of elasticity, and prolongation of the heat's 
contraction 

Mr. Gat rod argues that the tidal wave cannot have anything 
to do with the menu of the long lever, because tt is shown m 
the reflecting sphygmoscope, in which that is absent, I do not, 
however, consider that the result is due solely, and possibly not 
even chictly, to the inertia of the lever, but to that of the instill¬ 
ment altogether, and inertia is possessed likewise by the sphyg 
morcope Moreover, since the latter does not record its indica¬ 
tions, it would be difficult to ascertain whether the tidal wave 
show n by it corresponds precisely to that of the sphygmograplnc 
tracing. Another instrument has also been called a sphygmo 
scope, in which the motion of the pulse is shown by the variation 
of a gas flame In this there appears indeed the countcrpait of 
the tidal wave, but not 111 the form of a single wave , instead ol 
tills a series of small waves is shown These may appear only 
as a slight quivering motion, and are evidently due to the oscil¬ 
lation of the elastic diaphragm upon which the pressure of the 
pulse is received 

Mr Gariod maintains hu own theory especially on the ground 
of observations with his cardio-.phygmograph, showing the 
commencement of the tidal wave in the radial pulse to be svn 
chronous with the closure of the aortic valves. But the deter¬ 
mination of the moment of that closure depends on the corrcctnc ss 
of Ills interpretation of the minor elevations 111 the cardiographs 
tracing. 1 hebe are numerous, and his interpretation of them all 
is most ingenious, but to accept it requires an implicit faith that 
the instrument itself has no part m producing any of the minor 
features of the curve Now, that curve was drawn by a lever, 
moving on a pivot, and balanoed between two springs, which 
would seem a contrivance peculiarly liable to oscillate. When 
therefore it is further found that m cardiac tracings published by 
other observers, or those obtained by applying the sphygmo 
graph directly to the heart, there is no close correspondence 
either in the number or the position of the Vlevationa, the con¬ 
clusion can hardly be resisted that some Of them are duo to such 
oscillation. My own opinion is that neither vn the cwdiographic 
wffi Whops Mr. Oalxbm 
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uor in the radial pulse tracing can the point corresponding to the 
end of systole be precisely determined 

The whole subject is one which it is diflicult even to state in¬ 
telligibly without a constant reference to diagrams of tracings, 
and therefore, for a fuller account of my views as to thu theory 
of the pulse, particularly in reference to the complete explanation 
of the dicrotic wave, I must refer to a paper to he published in 
the next number of the Journal of Anatomy and Physiology. 

While I consider that the construction of the sphygmograph 
has some influence on the tracing produced, yet I believe that, 
by a fortunate chance, the result is more practically useful than 
it the pulse-wave were recorded with perfect accuracy, for 1 think 
that slight differences in it, which would then perhaps escape 
notice, are, as it were, magnified and made manliest to the eye 
I may say in conclusion that I do not quite agree in the view 
that we must wait for the practical application ot the sphygmo- 
graph until physiologists ate agreed about the theory of the pulse, 
for, according to piesent appearances, tint consummation 13 
distant indeed There is, however, among sphygmographeis an 
agreement about practical inferences wlucTi is almost as notable 
as the confusion which prevails as to mechanical causes. It is 
possible therUore for a person to use the sphygmograph for 
diagnosis and piognosis, who does not even attempt to under¬ 
stand the caus, of the waves seen 111 its tracings But it must 
be allowed that the settling of thi mechanical question is much 
to be desired, and that, without it, the sphygmograph cannot 
nffuid that service, winch otherwise it would lie capable of doing, 
to the solving of all gerter il physiologic \t pioblems relating to 
the vascular sy-tein And, fiom a practical point ol view, these 
mav perhaps lie regnded as among the most important in phy¬ 
siology, for it u pi obably tin ough the agency of the vascular 
system that many of the greatest ettccts ot remedies ace pro¬ 
duced. A. I- Galabin 


On the Origin of Nerve-Force 

In a paper on this subject, by Mr A II Gartod, in 
N v tl hi., vol. vtit p 2O5, the author states that m cold-blooded 
animals, neive-fuice must be generated by the difference between 
their own tempervtures and that of the medium by which they 
are surrounded Now, to take the cose of a frog as a common 
example of a “so-called” cold-blooded animal A few days 
ago, when the thermometer was standing at 71°, I took the tem¬ 
perature of two frogs, one was 69 s , and the othei 67® , the 
di!le*reticc between their temperature and that of ihe surround* 
mg-nlr was practically ml Now, on a day of this sort of tem¬ 
perature, it would seem that the pervious integument of the frog 
is continually exhaling moisture, and that m consequence the 
tempeiaturc falU, and would continue to fall below that of the 
surrounding air, were it not that it w as raised by the heat gene- 
lated “by the destruction of tissue that is continually going on 
within the body of the animalso between these two contend¬ 
ing forces a state of equilibrium results, and the temperature of 
the animal and the surrounding air are the same. But, if this 
lie true, it follows that the whole of the heat from the animal is 
used up in keeping up its temperature, and therefore none can be 
spared for convei-ion into nerve-force Therefore, a frog at rest 
on a summers day ought to have no nervous energy Now, 
suppose oui frog take- to leaping vigorously, he will develop a 
certain amount of heat, and then he ought to have a great deal 
of nerve-force, but it is not found that an active ftag is more 
“nervous" than a quiescent one 

Again, the nervous irritability of a frog, though perhaps not 
acting with the instantaneous energy with which it acts in a 
mammal, still persists far longer than in other vertebrates, and 
will continue much longer after the Bomatic death of the animal, 
when it is quite clear that the temperature of the body and the sur¬ 
rounding medium will be the same Now in this case thenerves 
may be so irritated as to lose all irritability, and yet, alter a 
period of rest, thp irritability will be regained, clearly, to my 
mind, showing that nervous eneigy must be generated after the 
death of the animal, when aU differences of temperature h«Y* 

Finally, it must be admitted, without the aid of any hypothe¬ 
sis, that the difference between the temperature of a frog and the 
surrounding air is, at any tirnO, vety slight, and yet this animaj 
A...... ..11 an nittremelv “Dersixtent” form of nerve- 
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On the Polarisation of Light in the Rainbow 

As I do not remember seeing any notice, in boolcs on light 
and colour, about the polarisation of light in the rainbow, I 
think it my duty to relate the following facts, although I can 
scarcely think the appearance has been unobserved till now. 

Three times I have tested the rainbow-light this summer, 
and each time I found it wholly polarised On the first occa¬ 
sion, while looking at the rainbow, I thought I would examine 
. it with a tourmaline, which I kept in my pocket I looked 
at the bow, through the tourmaline, and saw the bow, but 
on rotating the tourmaline the bow alternately disappcaied and 
reappeared at every quarter turn while the light from a stack 
of chimneys which stood within the bow remained apparently 
unchanged From this I inferred that the light of the latnbow 
was wholly polarised, while the other light in its neighbour- 

I have observed the vanishing and reappeanng of the light 
of the rainbow on rotating the tourmaline on two occasions 
since that I have waited for these additional occasions to 
make sure of the fact, as 1 was called away from the first ob 
servation; and w hen 1 could go back the rainbow had vanished 
The date of the Second and third times are August 28 and 
September 4, 1873 

Leicester, Sept 5 Geo Finiav 

[The polarisation of the light of the rainbow was observed 
by Biot m 1811, and by Brewster m 1812. (See “ Brewster’s 
Optics,” art 185) With respect to nunliows by leflection, 
there are two kinds—(t) that observed by X Z V., in winch 
the light comes to tile eye from the water This is not thought 
worthy of special mention by Brewster (2) That In which the 
light of the sun reflected from water strikes the shower and 
forms a bow not concentric with the common bow (See 
“Brewster’s Optics,” art. 186 ) It is very easy to see that 
these two kinds of bow form parts of the same cone whose 
axis it at the same altitude ns the sun, hut in the opposite 
azimuth —J C, M ] 

Autumnal Typhoid Epidemics 
These appear to be two types of these,—first, the malignant 
and dangerous, which breaks out in isolated spots and is usually 
traceable cither directly or indirectly to some sins of sewerage , 
and a second or milder form, which extends over far larger areas, 
Is much more general, and apparently unconnected with sewage 
exhalations or liquid contaminations. Some observations \ have 
lately made suggest an explanation of the origin of thlrlalter 
form We have had just a moist and rather warm summer, 
followed by an unusually wet autumn Tunups, swedes, beets, 
mangolds, cabbages, potatoes, peas, &c., put forth luxurious 
foliage, and much of this, especially the lower leaves of turnips, 
swedes, and cabbages, have been rotted by the recent rains—so 
much so, that many a country lane that should have exhaled 
sweet btlmy odours has beenjthe abode of most unromantic 
stink. This is especially the case in the flat market garden 
areas that he by the side of the Thames, and in these the most 
especially where cabbages are cultivated I have no doubt that 
the partridge shooters of 1873, who have largely availed them¬ 
selves of the cover ol turnip-fields, will confirm my observation 
of their offensive odour. 

Modern agriculture is, in England, chiefly developing and 
extending- in the direction of root crops for cattle feeding, and 
the foBge of these is very liable to offensive decomposition 
under the conditions above named. When the autumn is hot 
and dry, their outer leaves, and also those of kitchen vegetables, 
drop off and return to the soil in a dry, crisp, and inodorous 
condition. 

That the moist decomposition of such vegetable matter should 
snpply nourishment to disease germs analogous to those which 
are fed by sewage, and that the exhalations of the decomposing 
vegetables should spread them sifter the manner of sewage ex* 
halations, is obviously probable. 

If 1 am right, the widely extended and milder forms of autumn 
epidemics should be most prevalent In such years as the present, 
and should prevail more especially in market-garden and cattle* 
feeding districts.” 

So far as my own means of observation extend, this appears to 
be the case, but as these are too limited to justify any positive 
conclusion, I throw out the above as a merely suggestive ex* 
planation, demand i ng further confirmation, which some 61 the 
readers of Nature may be able to supply. 

Woodsude, Sept 8 W, Mattibu WlU.U«» 


Venomous Caterpillars 

Observing a letter in Nature n 
>illars, I 

The rough hairy caterpillars have a bad reputation everywhere 
As a boy, the nurses told me if one got tight round ray fingqr, tt 
(and of course I understood the finger) would have to be cut off. 
In Switzerland they are regarded by the common people as 
poisonous, though, as far as 1 know, without foundation. 

In Portugal there is a most remarkable gregarious species, 
known as the “ procession caterpillar,” from the great numbers 
that may be seen advancing in a body This kind has undoubt¬ 
edly the power of causing very considerable irritation to a 
tender skin. A specimen once crawled up the arm of my little 
girl, then one year old, leaviug the skin-surface red and in- 
named along its track , and there was a tradition at Lisbon of 
a child that had fallen Into a mass of these larvae, and subse¬ 
quently died from the consequent inflammation 

In Brazil there is a species in the neighbourhood of Rio that, 
with regard to the formidable nature of its external clothing, is 
a veritable porcupine. It corresponds remarkably with the de¬ 
scription of the Burmese specimen, both in size and colour. 
The hairs, in a state of repose, are, however, but slightly erect, 
and it is only when irritated or alarmed that it raises them in 
hostile guise There can be no question as to the stinging pro¬ 
perties of these hairs, to which my wife, among others, can bear 
testimony , but as our experimental ardour did not induce us to 
grasp the creature, the consequences were never serious The 
largest hairs must be nearly an inch long, and the points of all 
have a lighter appearance, as though singed. It was Interesting 
to watch their elevation by the animal on the approach of the 
finger, as though by some electric attraction The stinging sen¬ 
sation is analogous to that caused by a nettle I am inclined to 
think that in this case the cause was likewise analogous It is, 
however, possible that the hairs are brittle, or armed with articu¬ 
lated branches. 

With reference to the power of detaching hairs possessed by 
some caterpillars, a remarkable instance came under my notice 
in Tiguca (Brazil). It was observed in the larva of a beautiful 
black and white butterfly with conspicuous yellow tail The de¬ 
termining principle of its existence appeared to be rathei economy 
than defence Consequently the hairs with which its body was 
covered were utilised in the construction of its cocoon. For this 
purpose it was first clearly ncccssaiy to shed them , after which 
they were dexterously crossed and recrossed over the creature's 
body ensconced under the shadow of some convenient leaf In 
this process, if thread was used at all, it was with the greatest 
economy. 

As it was evident that such hairs must be well adapted to their 
purpose, I examined them under a good microscope, when I 
found them armed with short barbs on all sides, especially 
towards the extremities. The spines were tolerably thick, giving 
under the lens much the appearance of a sprig of jumper. 

Berne, Switzerland C. EDEN 

In reference to the article on venomous caterpillars m 
Nature of the 14th nut., 1 beg to offer you, if the subject is 
not closed, my own very unpleasant experience 

On the 19th of June last, as I was sitting in my drawing¬ 
room near an open window, looking on the garden, I suddenly 
felt an itching sensation in my throat and arm, and on examining 
my dress I found a large brown long-haired caterpillar. In a 
few moments my skin, on the parts affected, was covered with a 
strong eruption attended with intense heat Thinking it im¬ 
possible that the insect could have produced this inflammation, 
I sent for a doctor. After examining the skin he assured me he 
Could see no other cause, and that the eruption resulted from the 
hairs of the caterpillar remaining in the skin. 

He ordered me some simple applications, telling me that a 
few hours would bring relief. In this he was totally mistaken 
The inflammation increased to the extent of producing general 
fever ; I passed a sleepless night, and the next day it continued 
unabated. After that it very gradually subsided, but the trace* 
of the eruption were visible ten days afterwards 

The insect could not, I imagine, have bitten me, as I felt 
nothing at the moment. 

I have frequently been bitten by tropical insects, but in no 
one instance have I suffered so severely, or been so disfigured. 
The sensation reminded me somewhat of the prickly heat, only 
it was infinitely more intolerable. 

There was no predisposing cause, as I was at the tune in good 
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health, and had no tendency to fever, although the temperature 
was remarkably high for the month of June 
* l have not seen a similar accident during my fifteen years’ 
residence in France, but I presume they are not unfrequent 
here, or there would be no reason for the vulgar French cx- 
ptession “ Mauvaise comme une chenille. ” A, Gillanper 

7, Rue St. Claire, Passy, Paris , , 

The Glacial Period 

Prof. Tyndall has several times called attention to a point 
in regard to the height of the snow-line, which seems to be 
steadily overlooked by those who speculate on the causes of the 
great prevalence of snow during the glacial epoch It is of 
course well known that the height of the snow-line at any place 
is determined mainly by two things, viz , the depth of srnnual 
snow-fall, and the temperature of the place. If the amount of 
snow falling over the whole earth is to be mcieased, the evapoia- 
tion must also be increased (“ Heat as a Mode of Motion,” 
pp. 206- 7 New York, 1866 ) This would also raise the tem¬ 
perature, but the snow-line might nevertheless descend We 
have a case of exactly this kind in the Himalayas On the warm 
southern side of these mountains the snow-lme is, nevertheless, 
3,000 ft. lower than on the northern side, where the temperature 
is very much colder 1 his is evidently due to a difference 111 the 
amount of annual precipitation Assume that the sun was 
at one time much warmer than now, and that since then it has 
been steadily cooling, and I believe you have the key to the 
solution of the questions asked by J H Rohrs, as well as to 
such questions as the widespread occurrence of tropical vegeta¬ 
tion during the past ages. 

Iowa City, U.& Frank L Niphfr 


RECENT RESEARCHES ON THE LOCALISA¬ 
TION OF THE CEREBRAL FUNCTIONS 

T HE fifth part of Dr. Brown-Sdquard’s new “Archives 
of Scientific and Practical Medicine ” contains an 
excellent report by Dr. Neftel, “ on some of the recent I 
researches m neuropathology ” embracing a digest of I 
several important modern methods, recently introduced, 
for the purpose of analysing the functions of the different 
parts of the cerebral hemispheres, together with a suc¬ 
cinct account of the results arrived at by their employ¬ 
ment. An abstract of this report forms the substance of 
the present notice. 

The researches of Longet, Magendie, Matteucci, and 
others have led to the assumption by most physiologists, 
that the cerebral hemispheres, especially their cortical 
substance, arc destitute of sensibility, being the seats of 
origin of higher mental phenomena only. The experi¬ 
ments from which these conclusions were arrived at, con¬ 
sisted in the irritation of the hemispheres in living 
animals by mechanical, chemical, and electrical means ; 
and in none were they succeeded by muscular contrac¬ 
tions. As if to put the question beyond a doubt, Flourens 
removed the entire hemispheres without disturbing the 
muscular mechanism. 

But the tendency of modem observation is in a diffe¬ 
rent direction; the new researches have been made inde¬ 
pendently by several investigators, with entirely different 
methods, nevertheless the results are the same, contrary 
to that of the earlier workers ; the evidence going to prove 
that the cortical substance of the cerebral hemispheres is 
in close relation with certain muscular groups, forming 
the “ psychomotor centres ” of Gudden. 

Fritsch and Httzig commenced these researches, the 
latter having observed that galvanic excitation of the 
hemispheres in the living man produced contraction of 
the eye-muscles. This aberrant result suggested further 
experiments. They irritated the cerebral hemispheres m 
a dog with an extremely weak current, and found that 
movements of certain groups of muscles followed the ex¬ 
citation of definite spots on the anterior convex portion of 
the brain, always upon the side opposite to that which was 
acted on; whilst the same excitation of portions of the 


hemispheres situated more postenordy, produced no 
effect. Thus they found the centre for the extensor and 
adductor muscles of the anterior extremity at the external 
end of the pre-frontal convolution j and somewhat be¬ 
hind it the centre for the flexor and rotating muscles of the 
same extremity. The irritation of these centres by 
metallic closing of a very weak galvanic current produces 
a single contraction, whilst the interrupted current pro¬ 
duces tonic and gradually disappearing contractions of 
these muscles, followed by epileptiform movements. The 
anode has much more influence in producing these results 
than the cathode, so much so, that with a current of 
minimal intensity contractions can only be produced by 
the anode. 

When Fritz and Hitzig removed in dogs the centre for 
the anterior extremity, this latter did not become entirely 
paralysed, the animal could use it, but imperfectly, and 
seemed quite unconscious of the condition of the limb, 
which could be placed into any position without attracting 
its attention. 

Nothnagel employs a new method for the determina¬ 
tion of the functions of the brain. His observations are 
made mostly on rabbits. An incision is made m the 
scalp, the skull is perforated with a needle. Through the 
canal thus formed in the bone a very small drop of a con¬ 
centrated solution of chromic acid is injected by means of 
a hypodermic syringe with a very slender nozzle. The 
scalp wound is then united by suture, and the animal does 
not seem to be affected, except with regard to the func¬ 
tional derangement incidental to the lesion. Generally 
they survive the operation two or three weeks, and die 
from causes which Nothnagel cannot explain, no consti¬ 
tutional symptoms being developed. However, when the 
chromic acid is injected into the lateral cerebral ventricles 
death is the immediate result. On post-mortem exami¬ 
nation, where the chromic acid was injected a minute cir¬ 
cumscribed place appears, of a green colour, resistant and 
hard 

In methods employed previous to this, many causes 
acted ta impair the value of the results arrived at ; there 
was considerable hemorrhage, refrigeration of the brain 
surface,- and modification of the intra-cranial pressure, in 
addition to which the animal died very shortly. These 
are obviated by the new means just described ; many fresh 
facts have therefore been brought to light In one of his 
experiments Nothnagel made a chromic acid lesion on the 
surface of the cerebral cortex, which penetrated very 
slightly into its substance, in a spot corresponding exactly 
to the outer end of the post-frontal convolution. The 
animal appeared healthy, but it was found on careful ob¬ 
servation that it had lost the muscular sense in the an¬ 
terior extremity, on the opposite side to the cerebral lesion, 
it being possible to put, and retain for some time, the 
affected paw in strained positions. This condition passed 
off before death, which seems to indicate that the terminal 
station or the real centre for the muscular sensd’ exists 
elsewhere, and that after a time other ways to it become 
developed. 

Nothnagel found, further, a circumscribed locality in 
the cerebral cortex, the lesion of which produces a partial 
and transient hemiplegia of the opposite extremity. 
This spot is in front of that for the muscular sense, and 
deeper than it In no other portions of the cerebral cor¬ 
tex, except those above mentioned, have the chromic acid 

lesions been followed by paralytic symptoms. 

Gudden has introduced another method by which the 
function of the different parts of the cerebrum may be 
studied- He finds that newly-born animals, as rabbits, 
will undergo a very great amount of mutilation without 
interfering seriously with the nutritive functions, so that 
portions of the brain may be removed, and the animal 
will grow to full size, with no peculiarities excepting those 
resulting from the absence of the parts removed. The 
slight sensibility, rapid coagulation of the blood, tad the 
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quick growth, are all in favour of operations. The fol¬ 
lowing are the results of his experiments on the cerebral 
hemispheres:—"Very convincing facts are obtained by 
removing the cerebral hemispheres m new-born animals, 
and ajlowlpg them to grow up. The result is idiotismus 
There is also reason to locate the organic conditions of 
voluntary movements in the cortical substance of the 
brain, but there is no reason to accept the corpus striatum 
ds a motor ganglion. The hemiplegion following the 
destruction ot the nucleus lenticulans can be satisfactorily 
explained by the rupture of fibres passing through the 
internal capsule. Hut admitting the cerebial cortex as 
tfye organ fer voluntary movements, thoie is no necessity 
to have another motor ganglion Indeed, Gudden’s ex¬ 
periments on new-born rabb.ts, by removing portions of 
the hemispheres, have demonstrated that the organ of 
vojuntaiy motion is located in the frontal part of the 
cerebral cortex." 

Dr. Fernet, whose results are referred to in another 
column, is nothing in a similar fit Id of obscivatmn, with 
the view of elucidating the relations between certain con¬ 
volution centres, and definite sets of muscles at the 
periphery, 


FRENCH ASSOC/A /ION FOR THE ADVANCE¬ 
MENT OL SCIENCE. 

HE second meeting of the French Association for the 
Advancement of Science was held at Lx ons from the 
21 st to the 38th of August, under the Presidency of Prof. 
Quatrefages. This Association bids fair to become as 
popular in Frarce as the Butish Associatirn in this 
country The work done in the 'ertions which I vi-ited, 
those of Anthropology and Geology, was, to sav the very 
least,as valuable as that done by our own sections. Among 
the papers brought before the former, the pleistocene station 
of Solutrd excited considerable interest, and was subse¬ 
quently visited by the section 1 he site has been used by 
man for habitation and buri«l, as late as the Merovingian 
times, in which it was a cemetery, and the strata are to a 
considerable extent tetnaml. 1 be association of remains 
on,that spot of varyirg age, Paleolithic, Neolithic,and 
Frankish, seems to throw a doubt on the precise date of 
the human skeletons, buried at full length, and generally 
believed to be of the same age as the associated imple¬ 
ments of reindeer, and bones of mammoth. Dr Gosse 
also read a paper on the reindeer-cave of Veyricrs, 
Switzerland, and exhibited carved implements of reindeer 
antler, usually called “ batons de commandement,” which 
are of the same form as the airow-straighteners of the 
Eskimos. Here, as in the caves of Belgium exploit'd by 
M,, Dupont, they presented but one perloration The 
debates were very animated, and drew out many valuable 
remarks from the eminent anthropologist. Dr. Paul 
Broca, 

In the,Geological section, papers were contributed by 
the Comte de Saporta, MM. Dumoitier, Beboux, and 
others, am} in the debates Prof. Carl Vogt of Geneva took 
a prominent part. MM. Falsan and Chantre exhibited 
and described an elaborate map ofthe glacial phenomena 
of tlje middle basin of the Rhone, drawn on a large scale. 
They traced the glaciers of the Alps, and of the Jura, 
as far to the west as the SAone, and as far to the south as 
Valence , and they proved that there were two epochs of 
glaciation, t;he one during which the area in question was 
covered by a great ice-sheet, conveying Alpine blocks over 
the Jura into the valley of the SAonc and middle basin of 
the Rhone, and the other during which the glaciers were 
isolated, and local moraines accumulated m the river 
valleys. These two periods correspond with those which 
have been noted in Great Britain and Ireland, by Prof. 
Ramsay, Hpll, and others. The map presented a com¬ 
bination of artistic skill, with careful work in the field,, 
which is very rarely nut with. 


In the evening three popular lectures were given to the 
public, one of which, bv M. Janssen, on the Constitution of 
the Sun, was admirably illustrated. 

The times of meeting of the sections differ from ours, 
the programme of the diy being, first, a morning sitting 
from 8 30, or 9 to it A M — dijiilncr, and, an afternoon 
sitting from 3 to 5 i> At —then dinner ; and sometimes an 
evening silting commercing at eight, when there were no 
lecturis going on The sic'ions weie 15 in number, and 
comprised Agiicultnrc and Medicine, as well as those 
ltpiescnted in the lirti-h Association Ihere were ex¬ 
cursions down the Rhone, and to Geneva , a grand fth' 
given by one cf the mcri hvnts, and a magnificent enter¬ 
tainment given by the Guy of Lyons in the lown Hall 

In writing this short notice the extreme courtesy and 
Consideration of the Frtnth Association to the strangers 
should not be omitted 'lhtir hosp’talitv to the only 
Lngli-h guest piosent was too grcit to llow from arv 
person d motive, and evidently was intendtd nsamntk 
of respect to the British Association W. B O 

THE Mkl'LORtUOt.lC XL ( ONGRESS AT 
(VENN l 

Till. Meteorological Congicss which met at Vienna 
*■ duutig the pist month woikid very haul amid m 11 y 
difficulties, and we believe will have good results 1 lu; 
Congress ‘at horn S- pt 2 to hopt id I he protocols and 
ippendiccs are in the press, ami will apnear officially in 
l' rent h and German, wh.le Mi K 11 Scott has under¬ 
taken an Englnh tr.111 l.ition, which will appear as soon 
as possible. The following is a Int if the diltpat . 
from the various countries Antonio Aguilar, Spain, 
H Buys Ballot, Nethul mils , tail Itiulms, Germ inv , 
Alexander Buchan, Great Briton and Ireland, I 1 1. 
Campbell, China ; Giov Cantoni, Itdy , Aristide Comn- 
bary, l'uikey ; v. (./cleihowshy, Austin, F Doergms, 
Germany; Prof Lhcrmiyer, Bavina, 1 -iade‘so cl l 
bilveira, Portugal , M Gloc'cner, Belgium , Julius ll.inn, 
Austria, Hotlmoyor, Denm.nk, Carl Jelmtk, Austri 1 , 
Josef Loren?, Austria , Ur much Mohn, Norway , Robert 
Muller, Austnan-llungaiy , Albeit Myer, United States , 
Georg Nettinayer, Germany, L. Plantamour, Switzn- 
land , Ernst Oue'elet, Belgium , R Rubcnson, Sweden , 
Guido Schen/I, Hungary, Julnr Sdimidt, Greece; II 
Schodcr, Geitnany, Robert II Scott, Great Britain and 
Ireland , Carl Sohiuke, Germany , II. Wild, Russia , F 
Winnecke, Germany , A /.nnara, Austria. The following 
is the programme of subjects discussed — 

I. lmtrumenls - 1 What is the construction of the 
barometer most suitable for sinuous of the second 
order? Is the use of aneroids at such stations advis¬ 
able ? 2. What mode] of exposure of thermometers for 
the observation of air temperature is the best and most 
syitable for general adoption > 3. What is the best con¬ 

struction for maximum and minimum thermometers? 4 
What instruments should be used for determining intensity 
of radiation, and in what way can the comparison of 
the results obtained be secured? 5. What ‘is the 
best apparatus for observing earth temperatures ? 
At what depths ought they to be made, in order that 
the desired agreement may be attained? 6. What 
instruments should be used for ascertaining the state 
of moisture ol the atmosphere ? Does the psychro- 
meter suffice for this purpose ? Can the hair hygro¬ 
meter be made applicable, and with what limitauonx? 
7. In what way can an agi cement in the signs for the 
directions of the wind be attained ? Is the deduction of 
the mean direction of the wind acco'dmg to Lambert’s 
formula desirable ? Is it dtsirable or not to in¬ 
clude very light winds (force o) m constructing wind 
roses for the direction of the wind ? 8. What scale is 

to be used for the force of wind where it has to be 
estimated without the aid of an instrument ? 9, Is the 
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introduction of slmplo counting instruments for ascertain¬ 
ing the rate of the wind desirable ? What units should 
be fixed upon as a basis for observing the rate of the 
wind? io. What is the most suitable form, size, and 
position for rain-gauges ? At what time of day should 
the measurement of rainfall be made, i r Should days 
of rain and snow-fall be separated from each other, or be 
counted as the same ? 12. Is it desirable in recording 
the amount of bad to separate the falls of sleet ( graupel) 
from those of .hail proper? 13 In reckoning thunder¬ 
storms, are the storms only to be recorded, or the days in 
which they occurred? How is sheet-lightning to be 
regarded ? 14. What apparatus is to be recommended 
for measuring evaporation ? What is the most suitable 
exposure for the vaponmetcr? 15 How should the 
amount of cloud be estimated and recorded? Is it 
desirable to introduce for clouds, hydrometeors, and 
for other extraordinary phenomena, a nomenclature 
which shall be independent of local language, and 
thercfoie universally intelligible? 16. Moreover, should 
other elements which are reckoned meteorological, eg 
atmospheric electricity, ozone, &c, be included in the 
circle of normal observations, and what are the most 
suitable instruments for observing them. 17 For meteo¬ 
rological measurements should the same units of measure 
(units of length, degree, time, &c ), be introduced into all 
countries ? or is it sufficient to establish fixed rules for the 
reduction of the measurements used in different countries ? 

II Taking and calculation of the observations —18. 
Could corresponding times of observation be established 
at all meteorological stations. 19. According to what rules, 
periods of time, &c, are the mean values of the varn us 
meteorological observations to be calculated ? Is it 
expedient to begin the meteorological year with the month 
of January, or with the month of December ? 20. In what 
way, and for what periods of time are the normal values 
of the several meteorological elements to be deduced ? 

III. Weather tilegrams.—2\. Does the interchange of 
weather telegrams appear so useful that a wider circulation 
and more complete organisation should be given to it ? 

IV. Maritime Meteorology.—12. In what way would 
maritime meteorology be best introduced into the system 
of general meteorology ? 

V. Organisation— 23. Is it desirable that in each 
country one or more central stations for the superinten¬ 
dence, collection, and publication of meteorological ob¬ 
servations, should be established ? 24. In reference to 
the verification of instruments and the inspection of 
meteorological stations, can any adequate general rules 
be laid down ? And is it advisable to introduce genera 1 in¬ 
structions for taking and calculating meteorological obser¬ 
vations ? 25. In what way can the agreement of the stan¬ 
dard instruments of the various central establishments be 
best secured ? 

VI. Publication of Observations. —26. Is it desirable 

and practicable to publish the meteorological observations 
of a limited number of stations in each country in a uni¬ 
form manner and within a reasonably short time after the 
observations have been made ? 27. How is the inter¬ 

change of meteorological publications of various institu¬ 
tions and countries to be organised most simply, speedily, 
and certainly ? 

VII. The Carrying Out of the Decisions of the Congress. 
—28. What measures should be adopted for the accom- 
plishment of the decisions and purposes of the Meteoro¬ 
logical Congress? For this purpose, is the establish¬ 
ment of a permanent committee and the arrangement of 
further meteorological Congresses necessary ? 

BIRMINGHAM NATURAL HISTORY AND 
MICROSCOPICAL SOCIETY 
A BOUT twenty members of this society, including 
several ladies, proceeded to Teignmouth in the 
beginning of September, in fulfilment of the proposed 


marine excursion, and took up their quarters according to 
agreement at the Queen’s Hotel The yacht Ruby had 
beep chartered for the occasion, and proved a most sea¬ 
worthy and serviceable craft. Dredging operations com¬ 
menced on Monday, Sept, t, and were continued daily 
throughout the week, in depths varying from 5^ to 20 
fathoms. The atmospheric, surface, and bottom tempera¬ 
tures were taken at each sounding, the maximum and 
minimum results being as follows .— 

Atmospheric temperature, Maximum 66° Minimum 64° 
Surface „ „ „ 6i° „ 5SJ 0 

Bottom „ „ „ 60^” „ 58" 

The averages were • atmospheric, 6s£°, surface, 59]“ 
bottom, 58I 0 . A M iller-Casella thermometi r w is used. 
On the whole the results of the dredging were very sati - 
factory. The weather was fine, but cloudy, wrh occasional 
rain, and sometimes a little too calm for the work 
About 30 hauls of the dredge were made, and specimens 
of many of the marine invertebrate animals in the neigh¬ 
bourhood secured. The tangles attached to the bag of 
the dredge sometimes came up literally swarming wuh 
echmoderms. By far the most notcwoithy capture was 
Comatula losacea, the feather-star, two individuals of 
which were taken in the larval pedunculate condition 
attachdl near the base of a frond of Laminaria , which 
was tom off by the dredge * The specimens measuied 
about one-third of an men each in length. Five young 
Comatul.e in a ficc condition, the largest about an 
inch across, were also taken A subsequent haul on 
the following day brought up from the same locality 
three adults The members of the Society had the 
unusually rare opportunity of seeing under the micro¬ 
scope the young feather-stai s in the living state Thiy 
were but little thicker th. n sewing-silk, of graceful, erect, 
lily-like form, and very lively, bending and waving on the 
peduncle ; the arms vigorously contracting in an inwaid 
direction. Drawings of ihe larval Comatul.e in the' living 
state were made to scale by Mr Wills, with the camera 
luetda, and the specimens mounted by him for exhibition 
to the Society. A full description will be communicated 
to the Society in a report of the excursion During the 
evenings the members had the opportunity of examining 
under the microscope the pedicel!,true of the star-fishes 
and sea-urchins, and the whip and bird’s head processes 
of certain of the polyzoa, also the structure of Botryl'us 
and other tuntcatcs, the larval forms of Crustacea, &c , 
objects always interesting, but specially so to a society 
carrying on Us work in an inland neighbourhood fir 
removed from the sea. In the course of the week very 
enjoyable excursions were made by some of the membi rs 
down the River Dart to Berry-Pomeroy Castle, Lustleigh, 
Becky Falls, Moreton Hampstead, Chagfcrd, Exeter, Tor¬ 
quay, &c. On the whole, the excursion has proved a mi it 
successful experiment, quite fulfilling the expectations of 
those who projected it, and it is to be hoped may be so. - 
ceeded by others in a wider field The members leccived 
much kind attention from the Rev R. Cresswdl, Mr. W. 
G Ormerod, Rev. R. C Douglas, Mr Adams, and other 
gentlemen. Most of the party returned to Birmingham 
by train on Monday, having had a most dehghtiul 
excursion.—-The members of the society who remained m 
Devonshire after the marine excursion had a great 
treat on the hollowing Friday, when they were escorted 
through the famous cavern by W. Pengelly, F.R.S., who 
courteously explained to them the mode of conducting 
the explorations, the contents of the flora, and their rela¬ 
tion to geological time. Mr Pengelly also showed them 
at his own house tl e collection of bones, teeth, &c , of 
man, and the extinct bear, hyama, dog, and other animals, 
and the flint implements-of earlier and later manufacture 
found therewith m the cavern. 
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THE COMMON FROG 

I. 

\XT1IAT is a Frog? At first, almost all persons will think, on 
v ' meeting with this question, that they can answer it readily 
and easily, Second thoughts, however, will show to most that 
such is by no means the case 

Indeed many a man of education and culture will find hinnelf 
, entirely at a loss, if suddenly called upon for a reply to what is 
in fact a problem by no means easy of solution 

“ The Frog is a small saltatory Reptile ” will probably be the 
reply of the majority. But ts it a Reptile? At any rate it begins 
life (in its Tadpole stage) like <r frsh ' 

By the great Cuvier, however, as by very many naturalists 
since, it has been regarded as a Reptile and classed with Lizards, 
Crocodiles, and Serpents , and jet it may be a question whether 
the munne affinity connubially assigned to it in the Nursery tale, 
be not the lesser error of the two 

If the Frog was only known by certatn fossil remains it would 
be considered one of the most anomalous of animals 
Many persons are accustomed to make much of the distinctive 
peculiarities of the human frame. In fact, however, Man’s 
bodily structure is far less exceptional in the animal senes, is far 
less peculiar and isolated than that winch is common to Frogs 
and Toads. 

The number and nature of both the closer and the more remote 
allies of the Frog; its distribution both as to space and as to 
time ; its relationships whether of analogy or affinity * to very 
different animals, us bony frame-work , its muscles and nerves , 
its brain and sense-organs , Iti respiratory and excretory struc¬ 
tures ; its various changes from the egg to maturity, together 
with peculiarities of habit in allied forms j are all matters which 
will well repay a little attentive considera'ion 
Indeed it is probable that no other existing animal is more 
replete with scientific interest of the highest kind, than is the 
Frog. 

About it are gathered biological + qi 
the origin of specie-, an i n ,on the 
game development, as > 

which answers are ns yet 1 . 

If It is a fait that all the vmou, -p.ue- „f animals have arisen 
through ordinary gen.,a 1 n one fron auutlici by a process of 
development, llie life hi-lory of ,li B Fiog may with reison be 
expected to have some bearing upon such a process, since 
every Frog begins ns Irec existence with the organisation of a 
Fish, and after undergoing a remarkable ‘‘ Metamorphosis,” 
attains the condition ol an a 1-breathing quadruped, -capable of 
easy and rapid teneslual locomotion 

Iheie is a maipr with 1 e-peci to which the zoologist can 
hardly void regarding the bo'a ,M with invy The creatures 
rougnt Oici by the lattei in ij be rare or inh ibilanis >.f station- 
duhcuit o' siccc-ss, hu ai any 1 tc they are incapable of lli K h' or 
coiiccahnent, and specimens ol some kind or other generally 
present themselves m plenty 

On the other hant not only does the townsman of a tluckly- 
peoplcd land like our own, often meet with fewer animals in his 
couhtry waiks than he anticipated, but the explorer of tropical 
lands and virgin foie-ts ha- trequently to endure disappointment 

from llie coniiast beiween the richness ot a known local launa 
and the little to be actually seen of the animal population of the 

Frog* and Toad-, however, arc often enough seen bith at 
home and abroad, and when perceived generally fall a far more 
ready prey to the collector than d , the swifi-nmning Li/ard, and 
small Beasts which are the commonc-t grouud-anund- met with 
besides. The group is also rich in specter as well as in indi¬ 
viduals, and it is spread over the far greater part of the habitable 
globe. Nevertheles Progs and loads have few admirers even 
amongst professed zoologists, and meet with no little neglect 
While the term “ Omitholojist ” t Is familiar to everyone and 
the title “ Erpetologlst ’’{ is 10 to all naturalists, the name 
“Batrachologiet "|| has not yet been conferred on or assumed 
by any one worker in Science 

* Analogous relationship refers to the uses to which ports arc put Rela 
aaTd h a I ’a4*uy l «p * fcr ‘ o' ,h * r -|° "“° h a f rrl ‘‘‘unship as that ol kindred or to 
t B illogical questions are questions referring to living be ncs *■ Bioloev” 
■Baals ‘ CieI1Ce wh ' Ch lr “ U ° f *** llvmg including both panis and 

| a bird, and Advep, a discourse. 

J **••'*•> » rfPUle, end a**,*. 

I B«v«x»c, a frog, and Xd>of. 


Economically, Frogs are of little esteem in England save 
occasionally for bait and as the staple food of certain rare and 
interesting animals preserved in our menageries. Our American 
cousins indeed have given one more evidence of their French 
sympathies by the introduction of the Frog into their cuisine, 
and, as suits that land of the longest livers and the largest lakes, 
it is no less a creature than the gigantic Bull-frog which figures 
in the menu of Transatlantic gourmets 
If zoologists and economists have neglected the Frog, the 
same assertion can by no means be made with respect to physio¬ 
logists. 

The Frog is the never-fading resource for the physiological 
experimenter It would be long indeed to tell the sufferings of 
much enduring frogs in the cause of Science ! What Frogs 
can do without their heads ? What their legs can do without 
their bodies? What their arms can do without either head or 
trunk ? What is the effect of the lemoval of their brawn ? How 
they can manage without their eyes and without their ears? 
What effects result from oil kinds of local natations, from chok- 
ings, from poisonings, from mutilations the most varied ’ These 
are the questions again and ngain addressed to the little animal 
which perhaps more than any other deserves the title of “the 
Martyr of Science " 

To return to our question at Rtarting, “ What is a Frog ? ” 

To answer tins, it will in the first place be well to make a cer¬ 
tain preliminary acquaintance with llie frog absolutely 



Secondly, to study those creatures which are most like it, 
and are, therefore, as we shall directly see, its “class fellows,” 
living and fossil. 

Thirdly, to investigate its anatomy so far as to be able to in¬ 
stitute fruitful comparisons between us organisation and that of 
all other creatures belonging to the same great primary group of 
animals to which it pertains 

Fourthly, to sum up the results tn a series of successively 
wid^r and wider comparisons, and by the light thence derived to 
answer as fully as the present state of bcience allows the question 
first asked. 1 

We shall then be able to answer that que.tion, because we shall 
have ascertained how various parts of this creature form one 
organic whole as a system of mutually related structures: and 
how this whole and its parts arc related to the entire series of 
animal existences from the monad up to man. Then, and then 
only shall we be able to say what a frog is. 

In the first place it is necessary to acquire a general notion of 
the way in which animals are distinguished and segregated into 
groups, as well as the general system of arrangement or those 
groups and the mode of bestow ng names which has b;en adopted 
by zoologists in common with botanists. 

When we have acquired an adequate general notion of zoolo- 
peal classification we shall be able to see with what creatures 
th ~L rog J ! , now gdmiUed t0 be > in various degrees, allied. 

The whole mass of animals of all kinds from man down to 
I the lowest atumsiculs) is spoken of by the fanciful term i %- 
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dom. Thus we have the animal kingdom in contrast with and 
in distinction from the vegetable and mineral kingdoms. 

This great whole, the animal kingdom, is subdivided into 
seven great croups or sub-kingdoms, to one or other of which 
every animal known to us belongs 
Each of these sub-kingdoms (uke every more subordinate zoo¬ 
logical group) is characterised and defined by certain points of 
structure possessed by the annuals which compose it and which 
serve to distinguish them. 

Thus, if we take up an earthworm we see that its body is com¬ 
posed of a series of simdar segments or rings placed one behind 
the other, and we know that it belongs to that great sub-kingdom 
of ringed animals termed Annulosa 
If we examine a thousand-legs or a wood-louse we see that 
here again the body is evidently composed of a scries of rings or 
segments, to most of which jointed legs are attached A suc¬ 
cessive survey of a lobster, a scorpion, a bee, a beetle, or a 
butterfly will reveal to us that all these creatures, however diffe 
rent in other respects, all belong to the same ringed type, 1 e , 
that they are a'l members of the sub-kingdom Annulosa, which 



contains all such animals, all insects, togethei with spiders, 
earthworms, and leeches. 

Another great sub-kingdom called Mollusca contains all snails, 
slugs, cuttle-fishes, and creatures of the oyster and scallop class, 
•Such animals have not the body composed of a series of similar 
srgments, but are united by characters less obvious indeed, but 
as distinctive 

A third sub-kingdom called Mollusiouia is made up of the 
Sea-squirts, or Ascfdians (sometimes called Tunicates) and lamp- 
shells, together with minute animals living in water in compound 
aggregations, like the Flustra (or Sea-mat) so common on our 
coasts, the surface of which is pitted with minute depressions, in 
each of which a minute animal had in life its abode—as doves in 
a dove-cot, if we imagine each fastened iu its cell by natural 
growth. 

A fourth sub-kingdom, Annulouia, is composed of such 
animals as star-fishes and sea-urchins, together,with internal 
parasites (tape worms, &c.) and their ailiei 

The fifth sub-kingdom 11 named Caienterata, and contains all 
sea-anemones, jelly-fishes, Portuguese men-of-war, polyps, and 
coral animals, these being the Uttle creatures which have formed 
thratolls (or cond Meeds) of southern seas, sad the vast reefs 


which stretched for so many hundred miles on the earth’s 
surface. 

The sixth sub-kingdom, Ftolosoa, comprises the Sponges, the 
infusoria, and ail the lower forms of animal life. 

Now the whole of these six sub-kingdoms maybe contrasted 
with the last and seventh, which hears the name Vn-hbrata, 
from which they all differ in several important particular, and 
therefore they are often spoken of by the common and con¬ 
venient term Invatebrata 

When we examine a fish (such as a sole, a herring, or a 
mackerel), one of the first things likely to be noticed by us on 
dividing it, is a solid structure—the backbone—extending from 
the head to the tail, and coaled externally by the flesh. 

This backbone is soon seen to be made up of a number of 
pieces jointed together Each piece is called in natural 
history a vertebra, and every animal in which such a 
structure is found, is called, on that account, a Vertebrate 

Now every kind of beast and reptile agrees w ith these fishes 
in the possession of the vertebrate backbone, as well as in a 
variety of other important characters, which constitute the 
definition of the sub-kingdom Vet l, brain 

Thus in the development of the egg of every Vertebrate (such 
. ,> as in that of the fowl), the first indication of the future 
animal, is the appeal ance on part of its surface of a minute 
longitudinal furrow called the ft imilivt gtoove. Next the 
margins of this groove ascend to meet together above, thus 
enclosing a canal, the lining of which becomes thickened and 
transformed into no less important a structure than the brain 
and spinal marrow 

Concomitantly with the development of this canal, there is 
found, immediately beneath it, a little gelatinous rod enclosed 
m a membraneous envelope, and called the notochord, or ihorda 
dot salts. It is this structure which is subsequently developed 
and becomes the backbone. 

Another singular condition is invariably presented in the 
development of every vertebrate, whether the structures formed 
are transitory or permanent 

T his condition is the appearance of a certain scries ot open¬ 
ings formed at the side of the neck, and which, in fishes, 
remain permanent as the gill openings. These openings are 
termed vueeral Jcjts, and lead from the exterior into the throat. 
Ihe solid pillars (or intervals) between the clefts are called 
.t-.eral aie/us, and m creatures (e.g fishes) which develop gills 
upon them, branchial au/tes 

In all vertebrates again (unlike insects or spiders) there aie 
never more than four limbs, and these are supported by bones, 
or cartilages, which are clothed externally with flesh, and are not 
moved by muscles placed within the hard parts, as is the case 
with lobsters, insects, and all their allies. 

The heart in all vertebrates, consists of at least two distinct 
cavities, and sends forth blood into a syBtem of arteries, thence 
it is brought back again to the heart by other vessels termed 
the veins On its way back to the heart, however, some of the 
veins carry blood to be redistributed m the liver, forming what 
is called the portal circulation. 

In all the points above enumerated, the Frog (as we shall 
shortly see) fully agrees with beasts, birds, reptiles, and fishes, 
and thus shows that it differs from the immense majority of 
animals—the Invcrtebiata —and pertains unmistekeably to the 
seventh sub-kingdom of animals—the Vertrbrata. 

Now every sub-kingdom of animals is further divided into a 
greater or lesser number of subordinate (though still large) groups, 
termed ilasscs. Each class is again subdivided into a certain 
number of smaller and more subordinate groups, each of which 
is termed an order. Each order is matte up of families, each 
family being of course, smaller, and more subordinate than an 
order. Every family consists again of still more subordinate 
groups, each of which is termed a genus. And every genus 
comprises one or more species. 

In zoology, every animal bears a name composed of two 
words. The first of these is a substantive, and denotes the 
genus to wluch in y given an imal belongs* The second word 
IS an adjeotive—or a word used in an adjective sense-mid 
denotes which species of the genus that given annual is. Thus 
the Chimpanzee is called Troglodytes mger, it Is the species 
Niger of die genus Troglodytes, which genus contains also 
another species, namely, the Gorilla. 

St. Gboko> Mivart 

(TV be continued-) 
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Ir would be well if our men of science were to be found more 
frequently distributing prizes and taking an interest m the 
schools in which, thanks to the wisdom and energy of Mr. 
Cole, so many thousands of our people arc learning science In 
this Prof. Williamson has just set a good example by distributing 
the prizes at the Keightley School of Science and Art on 
Thursday last. Prof Williamson, nt the end of his speech, 
remarked that " We in tins country give a peculiar position to 
Science in relation to material affairs. If we find a coal-seam 
we look upon it as wasteful not to work it and make the most of 
it, but what he said wa«, that to leave ihe clear heads and true 
hearts of our countrymen left useless was a greater waste, be¬ 
cause he believed that they were infinitely more valuable than 
any coal-seam that ever was discovered.” 

An nnonymous donor has placed a large sum in the hands of 
the Committee of the Birmingham and Midland Institute, for 
the foundation of a Lectureship on the Laws of Health, and also 
for a prize fund in connection with the class IJi Corliehl has 
been offered the post foi this year, has accepted it, and will 
deliver an maugurallecture in the Town Hall, Birmingham, on 
Thursday, October 9, at 8 V M., on "Sanitary Progress " The 
course will begin on Tuesday, October 14, at 8 v m , and be 
continued on succeeding Tuesdays untd some time in April. It 
is intended more especially for the working classes, and both 
men and women will be admitted. 


The programme of the Birmingham and Midland Institute 
for Session 1873-4 is a very full one, and, to judge from what is 
set down, is well organised in its departments, and doing a 
thoroughly good educational work among all classes of the popu¬ 
lous and important district m the midst of which it is established. 
At a merely nominal fee it places valuable scientific instruction 
within the reach of the poorest artisan. 

Sir Samuel and Lady Baker left Alexandria for London on 
Tuesday. 

We would draw our readers’ attention to a letter fiom Pro¬ 
fessor Thiselton Dyer, in this week’s number, on the Oxford 
Fellowships in Science about to be competed for .We hope 
that, at any rate, the matter of Research will be taken into 
consideration. 


Next year’s meeting of the American Association for the 
Advancement of Science will be held at Hartford, Conn., and 
the officers elect are i-President, I)r. John L. Le Conte, 0 J 
Philadelphia-, Vice-President, Prof. C. S Lyman, of New 
Haven; Gen. Sec , Dr. A C Hamlin, of Bangor; Treasurer 
Mr. W. S. Vaux, of Philadelphia. ' 

The Italian Association for the Advancement of Science 
meets on the 20th 111st 

TH* business of the Social Science Congress opened at 
Norwich yesterday, with a meeting of the Council, after whloh 
there was a special service in the Cathedral, and m the 
evening the inaugural address was delivered by the p t<a j. 
dent. To-day the exhibition of sanitary and educational appa- 
ratus and appliances at the Drill HaU, kindly lent for th* 
occasion, will be opened with an address by the High Sheriff •£ 
Norwich. The address of the President of the Council Mr 
G. W. Hastings, will follow, after which the depawmints’ wilf 
meet in their respective rooms, and in the evening a sotrit will 
be given by the local Executive Committee in St. Andrew 1 * 
Hall On Friday morning Mr. Joseph Brown, QC will 
deliver his address as president of the Department of "jurispru¬ 
dence and Amendment of the Law; and after tire meetings of the- 
raripa^ departments for the reading and discussion of papers a 
working men’s meeting in St. Andrew’s HaU, at which the Mayor 
w01 preside, will conclude the business of the day. On Saturday 
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an address on education will be delivered by Prof. W. B. 
Hodgson, LL.D , and after the rising of the departments the 
President of the Congress will distribute the certificates and 
prizes to the successful candidates at the last Cambridge middle- 
class examination. The address of Capt. Douglas Galton, C B , 
F R.S., president of the Health Department, will be given on 
Monday morning The departments will meet as usual in their 
respective rooms, and m the evening a grand concert will be 
given in St Andrew’s Hall. Mr. Thomas Brassey, M.P , will 
deliver his address on Economy and Trade on Tuesday, and 
after the business of the departments a rnr/e will be given in St. 
Andrew’s HaU by the Mayor, and the concluding meeting, pre¬ 
ceded by a meeting of the Council, will be held on the Wednes¬ 
day In connection with the Congress there will be a conference 
on female education, and in the Exhioition short addresses will 
be delivered daily in the afternoon on the subject of the articles 
exhibited in the various classes. F.xcursions to various places, 
it is understood, are being arranged. 

The Diana, screw steamer, m which Mr. B L Smith left 
Dundee m May last on a voyage of discovery to the Polar Seas, 
by the Spitsbergen route, arrived in Dundee on Saturday last. 
The Daily News sums up the voyage of the Diana as follows 
A succession of gales was experienced —the weather on almost 
all occasions when the ship was in the open sea being such that, 
although she was provided with complete apparatus for sound- 
ingk deep-sea temperatures, Ac, not nearly what was intended 
has been accomplished Owing to the unfavourable nature of 
the ice, little in the way of exploration has been possible. The 
time had, however, been very fully occupied m dredging, trawl¬ 
ing, photographing, surveying, and making as complete and 
perfect collections as circumstances permitted of the ilora of 
Spitsbergen. Specimens of rare birds have been secured, and 
collections made, probably the first of any value. The collec¬ 
tions of marine plants and animals are likely to prove especially 
interesting, and it has been discovered, among other things, 
that some parts of those seas hitherto reported as almost desti¬ 
tute of fish, abound in cod of excellent quality. In the way of 
geology everything possible was done in the parts unexplored 
by the Swedes, and numerous specimens of fossils have been 
brought back from the hitherto unvistted parts of the coast of 
the north-east land. From the appearance of open water seen 
in this expedition beyond Cape Platen, and also reported by the 
Swedes as existing—ascertained during their sleigh journey—it 
seems to be by no means certain that the route farther north¬ 
wards which the Diana on leaving England hoped to reach does 
not exist, and the question still remains open, were it possible to 
reach this early in the season, whether a means of reaching a 
higher latitude to the north-east of Spitsbergen is not available. 
Mr. Smith has ascertained that the North Cape is situated on 
an island separated by a sound from the main land, and to this 
extent a knotty point has been determined. The expedition 
never got beyond 81% while Mr. Smith in his expedition of 1871 
got to 81 •24 0 . He states that the Diana behaved admirably, 
but he did not realise his anticipations which would be achieved 
by the substitution of steam for sailing power. 

Wr nr reference to our announcement’of the forthcomlng'.work 
by Mr. Boyd Dawkins on Cave Hunting,—the new line of Inquiry 
which has.added so much to our knowledge of ancient man,—vre 
may now state the work will comprise the physical history of 
caves aud their relation to the general physical geography of foe 
district, as well as the history of their contents ; and will treat of 
the men who .have inhabited the caves of France, Spain, and 
Britain, during the histone, pre-historic, and pleistocene ages. 
The subject bristles with problems ethnological, archaeological, 
and geographical, and demands a careful criticism that will 
sift the certain from the uncertain. The evidence will be 
given from which it may be concluded that the Esklmos lived si 
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fcr to the sou'h as the Pyrenees in the palaeolithic’age, and 
that the Basque or Iberlc population ranged as far north as the 
British Isles 

The “ Astronomical Observations taken during the years 
1870—7*, at thepnvate observatory ol Mr. Joseph Gurney Barclny, 
Leyton, Esses,” by Mr. C G. Talmage, contains well-arranged 
tables of double star observations, followed by copious notes 
on the observations, and occupations, and phenomena ol 
Jupiter’s satellites Mr I!an lay thinks it so advisable to 
reduce and punt obsetva'tons at short mteivnls, that he has 
determined, wisely we think, to adopt the plan without wai'ing 
for a number to form a large volume 

Among Me-sis Sim'h, Elder and Co’s announcements of 
forthcoming win Us, we observe the f llowing —A Iran lation 
of l’rof “ Hermann’s h lements of Physiology,” by Dr Aithur 
Gamgce, and 11 A Text Book of Pathological Anatomy,” by 
John Wyllic, M It, lecturer on Genetal Pathology at the 
School of Medicine, S.ng..,ns’ Hall, Klmbuigh. 

Among Mr Robert Ilardwitke's autumn announcements we 
notice the following scientific books—“Mail and Apes ” an 
Exposition of Slniuurd Res, mill lines and U1ltcie1n.es hi auug 
upon questions ol Illmiy Old uiijii, by S' t.eo ge Mivm, 
h R S 'I his work will be pi.l.l. lied sim.iltancoii.ly m Am-... s 
and Ent'hnd “ Wa.le i’loductsand Undoclopcd Subslmn, ’ 
a synopsi, ol pi gics duiing ’lie h.l quulci of a ccutuiy ai 
home and alnotd, l>y P L SnnmomU, the ednoi 01 the 

II Journal ol Applied Science ” “ Where ihcic’s a Will theres 

a Way | or, Science in the Cottaire,” by James Cash , bung an 
account ol the labours and lives ol sone noilh countiy Imtuii.ts 

III bumble Me “ l'he Bri'ish llepviea,” with descuptious by 
Dr. Carrington, anl drawings by J E. Sown by. this will be 
issued in twdve monthly parts “ Hooker's Synopsis h ilicum,” 
a new edition brought up to the present time by J (1 Hiker, 
Royal Herbarium, Kew “ On Mounting Microscopic Obiects,” 
by Thomas Davies A new edition, much enlarged, by John 
Matthews, M D , l* R M S. Hus last named work is newly 
ready for publication 

T he library of the Manchester Athenaeum was destroycl by 
fire on Sept 24 The damage, estimated at 10,000/, is said to 
be wholly covered by insurance. 

We have received the programme of the Edinburgh Vete¬ 
rinary College We hope that, under the supei intendence of the 
new Principal, Prof l'earnlty, this lniponant institution will 
become more prosjvcrous than it has cvet been, and that the 
principles ol the veteiuiary art will be taught in a thoroughly 
scientific way. That this is likely to lie the case may be seen 
from the following list of professors —Dr Balfont, FRS, 
Dr. Murie, Mr Dewar, F R S E , Di Young, and Mr. Wally, 

The following are some of the most important recent additions 
to the Brighton Aquarium —2 Octopus (O. vulgaris) , 1 Group 
ol Barnacles (Le/ias lltlltt ); 30 Sea horses (Hippocampus ramu- 
losus ); 5 African Crocodiles, 2 Alligator Terrapins (Lhdvdni 
serpentina) , r Ed.ble Turtle (Cheloma mntus ), 1 Sturgeon (Aci- 
penser stum). 

The additions to the Zoological Society’s Gardens during the 
past week include a Brown Capuchin (Ccbsts fatudlus) from 
Guiana, and two Bonnet Monkeys (Macacus radiatut) from 
India, presented by Lord Louth; twro Crested Ground Para 
keets ( Caloputtd Havre hallandut) from Australia, presented by 
Miss L. E. Lyon, and two hatched , four Alpacas (Lama pates), 
two Llamas (Lama peruana) (rom Peru, a Vicuna (Lama 
vicugna) from South America; a Cuvier’s Gazelltf \Cazclla 
euvieri) from Muscat; a Sultry Hermtpode (Ortyxths mttjfrem) 
from West Africa ; a Southern Mynah (Acrtdotheres mahrat • 
tentu) from S. India, deposited ; a Philantombaj Antelope 
CipkalopHus maxiuelh ) from Sierra Leone, received in exchange. 


MOLECULAR EVOLUTION 

At quite uncertain times and places 
The atoms left their heavenly path, 

And by fortuitous embraces 
Engendered all that being had). 

And though they seem to eling together 
And (orm “associations” here, 

Yet, late or soon, they burst their titbrr. 
And thiough the depths ol space caieer. 

So we, audio sat, oppre-si d with Science, 

As 15 1 It is 1 1 \sse«, vvi-c and grave. 

Are now transformed to fierce Red 11011s, 
As round our prey we ramp and rave 

Thus by a swill m< Uinorphosts, 

Wisdom turns wit, an 1 Science joke ; 

Nonsense is incense to our noses, 

For when Rt d 1 ions speak tliey smoke. 

Hail, Nonsense ' dry nurse of Re 11,tons, * 
From thee the wt-e tlitir wisdom learn, 

From thee liny cull those t uths of set, tics 
\\ ha h into thug q am ’lie linn 


W li.il sage Ills h ill lh, posit tint , 1 

lu take the towns 01 I rutii by sou o > 

Dtsv lve, thou too, too oh 1 v use 1 
Mcdt into nonsense lor a seison, 

Tin n in gome higher torm con tense 

Soon, ah • too soon, the chilly morning 
T ms How of soul will crystallise, 

And those who nonsense now are “corning 
May learn too late where wisil un lies 

r/a 

di 


THE URUT'sH ASSOCIATION 

W E are glad to say that the attendance at the Bra 1 - 
ford Meeting was considerably larger tnan was at 
hist stated. The total number of persons who attende i 
the meeting is 1,983, and the total amount received, 
2,to il. 

the following is a list of the grants of money 
apptopriated to scientific purposes by the General 
Committee — 

Mathematics an l Physics 
Cayley, Prof—Mathematical tables 
Ciyley, Prof —Printing Mathematical Tables 
tjlaisher, Mr J.—Efficacy of Lightning Conductors 
(renewed) 

Billoui Stewart, Prof —Mauritius Observatory 
Balfour Siewart, Prot.—Mague'oun of Iron 
Brooke, Mr C,—British kr -fall 
Otiislier, Mr J —Lununou leteors 
I ait. Prof—Thermo-Elect! _.ty (renewed) 

Williamson, Prof A. W,— Testing biemens’ Pyro¬ 
meter (renewed) 

Chemistry 

Brown, Prot Crura.—High temperature of Bodies 
(partly renewed) 

Williamson, Prof. A. W —Records of the Progreiis 
of Chemistry 

Gladstone, Dr.—Chemical Constitution and Optical 
Properties of Essential Oils 
Armstiong, Dr.—-Iaouecnc Crcsols and their Doti- 
vattves 

, Carued forward ^780 o o 

• " Leoauhi arida nutm ” 





474 


MATURE 


[Oct, 9, 


Brought forward .... . . £l&3 

Geolog y 

Herschel, Prof —Thermal Conducting Power of 
Rocks 10 < 

Phillips, Prof—Labyrmthodonts of the Coal Mea- 

Brvce, Dr.—Collection of Fossils 111 the North- 

West of Scotland 10 1 

Wiltshire, Ke». T — Investigation of Fossil Corals 25 1 

Willett, Mr II.—The Sub-Wealden Exploration 25 1 

I.yell, Sir C —Kent’s Cavern Exploration 150 1 

lfarkness, Prof —Mapping Positions of Erratic 

Rocks and Boulders 10 1 

Woodward, Mr II —Record of Geological and 
Palsrontolog'cal literature too 

Lubbock, Sir J—Exploration of Victoria Cave 50 

Biology 

Lane-Fox, Col A —Forms of Instruction for 

Travellers (25/. renewed) 50 < 

Stainton, Mr—Rt cord of the Progress of Zoology too 1 
Jeffreys Mr Gwyn—Dredging off the Coasts of 

Yorkshire 30 1 

McKendnck, Dr —Physiological Action of Light 20 1 

Brunton, Dr —The Nature of Intestinal Secretion 20 
F'oster, Dr M —Methods of Breeding the Embryos 
of Delicate Marine Organisations 30 

.'Statistics and Economic Sarnie 


Mechanics 

Froude, Mr. W —Instruments lor Measuring the 
bpecd of Ships and Currents (renewed) 


/i,S4S o o 

SFCTION \L PROCEEDINGS 
SECTION A.— Mathemai ics 
Report of the luminous Meteor Committee of the British Asso¬ 
ciation on Observations of Shooting-stars in 1872-7$. 

Shooting-stars and large fireballs have appeared during the 
past year 111 more Ilian usual varieties. Large meteors have pre¬ 
sented themselves in considerable numbers, and ordinary shoot- 
mg-stars in a more striking manner os regards the explanation of 
their ougin than has often been the case m former years. Of 
all these kinds of shooting-stars, both large meteors and 
meteoric showers, much accurate information has reached 
the committee , but the extent of the knowledge acquired 
on all hands, has at the same time advanced so rapidly, 
that a smaller amount of attention has this year been di- 
ncted towards the discussion of the individual descriptions, 
than the committee have hitherto besiowed upon them, and 
a more complete reduction of the separate observations will 
accordingly be attempted when the oppoitumties of the com¬ 
mittee allow of their closer examination 
Those m -tcors however, which have been observed simultane¬ 
ously at mo e than one observing station have been selected from 
the collection for transcription in suitable columns m this 
report, and a list of laige meteors is added, among which some 
have occurred that have without doubt been noticed, and 
may have attracted attention in other directions, than has 
hitherto come to the knowledge of the committee Two of 
the largest fire-balls seen in Great Britain were aerolitic, or 
burst noth the sound of a violent explosion on November 3 
and February 3 last The first passed over the central 
part of Scotland, and the second burst over Mancheitei 
and ita neighbourhood at half past fiie, and at 10 o'clock respec¬ 
tively on the ev,ninga ot those days Aerolitic meteors and 
aeroli cs have also been noticed in the scientific journals of other 
countries, which have given rise to experiments on the compo¬ 
sition of aerolitic substances, both chemical and micro¬ 
scopical, the coLC'usions of which continue to extend the 
range of our speculations regarding the origin of these 
bodies. Thus the existence of carbon and hydrogen in 
the atmosphere from which the hugest iron meteorite yet 
Ruud (a few years since upon the shores of Greenland) was 


expelled, confirms the discoveries of Grahame and Professor 
Mallet, in America, of the existence of the same gases in other 
meteoric irons. Dr. Wohler has thus detected the oxides of 
carbon as gases in the vast meteoric iron of Ovifak found in 
Greenland, and brought to Stockholm during the lost few years 
by l‘rof Nordenskio.d, and the same gas was found by Prof. 
Laurence Smith in the sidente which fell recently in the United 
States. A connection between comets and meteorites appears to 
be indicated by these discoveries, in the spectra of some of 
which gases containing carbon appear to have been certainly 
recognised by Dr liuggins 

The past year was distinguished by the occurrence of a 
most remarkable star shower on the night of November 27 last, 
to the expected appearance of which astronomers were looking 
forward with especial attention from the unexplained absence of 
the double comet of Biela (to which it belongs) from its accus¬ 
tomed returns in the last three of its periodical revolutions. The 
probability of the comet's path being marked by a meteoric stream 
into which the earth might plunge on or about Nov 27 every year 
v, as already become a certainty, by the obscivation of such a 
meteoric stream on Nov 30, 1867 On that night M. Zezioli 
of Bergamo, observed a distinct star-shower, according to 
Schiaparelli, no doubt of whose belonging to the missing comet 
could be entertained Although the exact date of the shower 
could not be accurately foretold with certainty from the want 
of recent observations of the comet, yet every probability of 
its liemg seen was favourable to its reappearance last year, and 
those wlio awaited It, as well as many unexpected watchers of 
meteor-showers, were surprised by the brilliant spectacle which 
it suddenly presented At the first approach of darkness on the 
evening of Wednesday the 27th of November last, the cloudy 
slate of the sky unfortunately deprived observers in the south of 
F ngland from w ltnessing the sight, but m Scotland, and north of 
the Midland Counties of England many uninterrupted views of 
it were obtained On the European continent and in the United 
States of America, as well as in the East Indies, at the Mauritius 
and in Brazil observers were equally fortunate in recording its ap¬ 
pearance, and few great star-showers have hitherto been more 
satisfactorily observed, or indeed more abundantly described. 
In an astronomical point of view the agreement of the time and 
other circumstances of its appearance with the supposed path of 
the lost comet is so exact as to prove that the calculations made 
by astronomers of that comet’s orbit cannot be affected by any 
errors of a large sensible amount, and a proof almost certain u 
thus obtained that the disappearance of the comet is owing to no 
unexplained disturbances of its path; but that like some former 
comets of variable brightness, it has not improbably faded for a 
time out of view, and that at a future time a reasonable expecta¬ 
tion may be entertained of re-discovering it pursuing its original 
path in repealed visits to the earth’s neighbourhood, and to the 
field of telescopic observation 

Only partial views of the ordinary periodical meteor showers 
of December, January, and Apnl last were obtauied, of which 
some descriptions are contained in the Report. 

Reductions of the scattered meteor observations on ordinaiy 
nights of the year are an important subject of the Committees 
inquiries, which have been kept in view ui their operations of the 
past year Captain Tuprnan having obligingly placed a list of 
nearly 6,000 such observations (made by himself) at their dis¬ 
posal, the greater part of which he has reduced to their most 
conspicuous radiant points, the present purpose of the Committee 
is most effectually obtained by the publication of the valuable 
meteor list which has thus unexpectedly come into their posses¬ 
sion j and a graphic projection of the radiant points has been 
prepared, which will be printed as an illustration of the copious 
information that will be gathered by observers from the contents 
of Captain Tupman’s list The catalogue will be distributed this 
year to observers interested in the research; and to enable suit¬ 
able lithographic charts to be added to it, it is hoped that the 
members of the British Association will assist the Committee 
with such liberal communications of their observations as they 
have hitherto abundantly supplied. 

Note on a Natural Limit to the Sharpness of the Spectral Lints, 
by Lord Rayleigh, F.R.S. 

In the explanation utually given of the broadening of the 
fixed lines with increased pressure, it appear* to be assumed that 
their finite width depends on the disturbance produced by the 
mutual influence of the colliding molecules. I desire to point 
out that even if each individuii mplecule were allowed to execute 
its vibrations with perfect regularity, the resulting spectral Ha* 
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would still have a finite width, in consequence of the motion 
of the molecules in the line of sight. If there is any 
truth at all in the kinetic theory of gases, the molecules of 
sodium, or whatever the substance may lie, aie moving in all 
directions indifferently, and with velocities whose magnitudes 
cluster about a certain mean The law of distribution of velo¬ 
cities is probably the same as that with which wc are familiar 111 
the theory of errors, according to which the number of molecules 
affected with a given velocity increases, the nearer that velocity 
is to the mean 

By the principles of this theory of gases the meansquaie of the 
velocity of the molecules can be deduced fiom the known pres¬ 
sure and mass. If v denote the velocity whose square is equal 
to the mean, it is found that for air at the freezing-point, v — 485 
metres per second 

At the temperature of flame, the velocity may be about three 
tunes greater. For the purposes of a rough estimate it will be 
accurate enough to take the mean velocity of the molecules at 
1,500 metres per second, and that of light at 300,000,000 
metres per second The wave-length of the light emitted by a 
molecule moving with the mean velocity fiom the eye will therefore 
bo greater by about fire millionths than if the molecule were 
at rest The double of this will be a moderate estimate of the 
width of the speetial line, as determined by the cause under con¬ 
sideration We may conclude that however laie the gas, and 
however perfect our instrument may be, a fixed line cannot be 
reduced to within nai rower limits than about a hundredth part of 
the interval between the sodium lines I must leave it tospectro- 
scopists more practised and skilful ilian myself to say whether 
this result is in agreement with the appearance of the spectrum. 


SECTION B —Chemistry 

The report of the Committee appointed to examine the 
Methods 0/ malms; Gold Asmys and slating the A’i suits t/unoj, 
was read by Mr. \V C. Roberts 

The report stated that although the amount of alloy in gold 
could be ascertained to witlnn a maximum error of o 01 per cent, 
or one ten thousandth part, yet there was an amount of differ¬ 
ence between the lcsults obtained by different assayers winch 
required an explanation The committee considered that the 
difference between different assayers was too great to be ac¬ 
counted for by the ordinary causes of error in analysis, and they 
had therefore come to the conclusion that the nominally assayed 
gold must have contained some impurity which had escaped the 
assaying process. The committee had precipitated eighty ounces 
of gold from no less than a hundred gallons of chloride of gold, 
and they suggested that the gold thus ohtained might be used 
as a standard with which the gold assayed by different assayers 
might be compared. 


Mr A. Vernon Hai court, F R S , and Mr F. W Fison, 
F C.S., explained a Continuous Pious\ Jor J-unJymg Coal Gas 
and obtaining Su/fhui and Ammonium Sulphate. 

Mr. Vernon Harcourt said that the usual method of freeing 
coal gas from sulphuretted hydrogen was by passing it thiougli 
lime. But oxide of iron was also employed in place of the lime, 
the advantage possessed by the oxide being that whilst the lime, 
after it had served its purpose, was useless and difficult to get rid 
of, the oxide of iron could be used repeatedly for the same purpose 
The chemical changes involved were, that when the gas had 
passed through the oxide the latter was changed into sulphide of 
iron, when the sulphide was exposed to the air, the sulphur 
separated and the oxide was re-formed, thus enabling the oxide 
to be again used. This was called a continuous process, because 
the oxide could be continuously used. But the process was not 
quite continuous, for after the oxide had been used some thirty 
times, it became so clogged with sulphur as to be useless. The 
advantage of the process he was about to describe was that the 
oxide could be used over and over ad tnjxnitum, and, besides, 
the ammonia was secured in a marketable form. The present 
method of freeing gas from ammonia by “ scrubbing," or passiug 
it through a large receiver containing a small quantity of water 
spread over a large surface, hud one or two delects, ft did not 
the ammonia in a good form, and it probably diminished 
the illuminating power of the gas, for olefiant gas was soluble in 
water. The new process was applicable wherever oxide of iron 
fx .] ,e usod in the purifying process. The difference fiom 
™ Old process was that the ootid* during revivification was 
moistened with a solution of ferric sulphate (per sulphate of iron)) 


and a portion of the oxide was removed from time to time, and 
treated as follows --It was first extracted with water by tlm ure 
of r well-known arrangement The soluble salts wue sulphate 
of .ammonia—formed m the purification by the reaction of run- 
moma upon ferric sulphate—and, in smaller quantities, sulpho- 
tvanide, hypo-sulphite, and probably sulphate of ammonia 
I 111-, extract was mixed with a small excess of sulphuric acid , 
ami yielded when concentrated by evaporation, crystals of am¬ 
monium sulphate Hie remainder of the substance was then 
boded with dilute sulphuric acid, which dissolved the oxide and 
left a icsidue of sulphui The actual process of extraction by 
acid consisted 111 treating the substance successively with (1) a 
solution of ferric sulphate containing some free sulphuric aud; 
(2) with a more dilute solution of ferric sulphate to which 
sulplmiic acid had been added ; (3 and 4) with more dilute 
solutu ns of ferric sulphate—all these liquids being the product 
ol a former extraction—and (5) with water The liquid resulting 
from the first of the tiealments enumerated above was a strong 
solution of feme sulphate, which was used as aheady mentioned, 
by bung mixed with th< dnrgc of oxide before it was replaced 
111 the purifier. The residue of the fill il washing consisted 
almost entirely of sulphur, uid requtied only to be dried. It 
would be evident that all the oxuic which bad been fieed from 
sulp'i ae of ammonia and sulphur by this treatment passed into 
the condition of fernc sulphite, and m this condition it was 
repined in the purifier llieie it again became oxide by the 
action upon it of the ammonu in the gas, which it completely 
removed, fixing it as sulphite. This system had been biouglit 
into use as a manufacturing process, uni had been found to be, as 
In a. could be judged, a complete success. 

Mi Fison explained at length the apparatus by which the pro¬ 
cess was carried into effect 

Mr T. Spiller, F.C S , gave a short communication on Arh- 
fieia' Vaqnetile, the object of which was, first, to point out an 
en n in die statement of a chemical reaction occurring in seveial 
standaid works of reference , and, m the second place, to indi¬ 
cate the formation of crystallised magnetic oxide of iron (mag¬ 
netite) in the ordinary process of manufacturing aniline from 
mtro benzol by the leduemg action of metallic iron Reference 
was made to “ Rcimann’s Aniline and its Derivatives," and to 
Wagner's “ Chenucnl'1 echnology,” where the action of iron upon 
nitru’ienrol in the presence of acid (Bechamp’s process) is stated 
to give ferric oxide, or a “ hydrated oxide of iron ” The author 
pointed to th# fact that the ordinary residual product in this 
opei u ion was Hack, and could be so far punhed by washing and 
elutrntion from the excess of iron, usually remaining in ad¬ 
mixture', as to give a fine black pigment, which appeared under 
the' nncroscope as mmutc octohedra, and was strongly magnetic. 
Chemical analysis showed this to consist almost entirely of mag¬ 
netic oxide of iron, with such impurities as were inherent to the 
ptocess, or previously existed in the cast iron. The physical 
properties of this form of oxide were further described, and its 
analogy to the native varieties of magnetic ore (Cornish and 
Dannemora) shown. 

Mr. TV. C. Roberts exhibited some specimens of artificial 
horn silver which he had formed by mixing strong solutions of 
silver nitrate and common salt. 


Prof bchafarick, of Prague, read a paper On the Constitution of 
Silna/ts , m which he developed his views as to the manner 111 
which certain members of tlus class of bodies might be graphically 
represented.—Prof Crum Brown, whilst complimenting the 
author on the importance of the step taken, pointed out that we 
should guard against confusing graphic formula:, as applied to 
minerals, with those applied to organic substances, because they 
do not represent the same kind of knowledge. Structural for¬ 
mula. in organic substances represented reactions, and not merely 
composition; in the case of minerals we had as yet no method 
of following their reactions. 


Prof. Crum Brown then read a paper On the Action of Sul¬ 
phide of Methyl cn Bromacetic Acnl. He said bromacctic acid 
dissolved readily in Bulphide of methyl The solution soon be¬ 
came warm and separated into two lay era, the lower of which 
solidified into a white crystalline mass. The ciystals were easily 
purified by washing with absolute alcohol, ui which they were 
very sparingly soluble. Analysis had given a result for this 
compound which showed it to be a compound of one molecule of 
bromacetic acid, and one of sulphide of methyl. The compound 
was obviously analogous to hydrobromate of betain. 

Mr, Jesee Lovett described an improved gas-burner. 
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simply a modification of Wallace’s gas-burner. The improve¬ 
ment consisted in a simple mechanism whereby the air and gas 
could be shut off by one movement. 


SECTION C.— Oii.oi.OGY 

StroudNcpo>ton the Discovery of Fossils in tertatn remotepa>ts 
of the North-toedern Highlands , by W. Jolly. 

During the past year search has been made at various points 
along the great limestone strike of the North-western Highlands, 
but, with the exception of the Durness basin, from which the 
fossils already collected have been alone obtained, none have 
been found at any new locality. It is most desirable that con¬ 
tinued search should lie made for fossils, and to determine if the 
fossiliferous Dumers limestone be the same as lhat in the line of 
strike from Enbol to Skye 

Report ->» Earthquakes in Scotland, by Dr J. Bryce, F G S, 

Last year a report on this subject was re id at Brighton, 
stating that there had been but little to record during the year 
then reported on ; but whilst the Association was sitting a shock 
occurred in the Comrie district, an account of which is given in 
the report now presented The earthquake occurred on Aug 8 

1872, at from 8m to 10m. past 4 o'clock in the afternoon The 
successne phases, according to almost all the observers, were — 
a noise or sound, loud, heavy, and iiiinbling, .1 shock with a 
shaking and lattlmg ot objects , and a wave like motion of the 
ground. The undulations appear to have come fiom the \V 
or N W , according to some observers, fiom the opposite 
direction , but these probably did not distinguish between the 
first impulse and the recoil 

The extent of country throughjvhich the shock was felt is 
greater than that of any which has occurred since this in¬ 
quiry was undei taken '1 he limits are tmikedby Soiling and 
Blair Logic on the S E , ami by St 1'illnns on I orb Earn, and 
Glen Lednock on the N W The shock was feebler at theu 
limits than in the country between, as about the Budge of Allan, 
Dunblane, &c. The breadth of the disturbed aica docs not 
appear to have extended moie than two orthiee miles from the 
Allan Water, the shock seems to have cmaiuted near Comrie. 
The geological formations oi the district are very various in 
character, and it docs not appear lhat any connection can be 
traced between the nature oi the rock forming the surface and 
the severity of the shock 

Another shock, which occurred at 9 55 r at. on April 16, 

1873, is briefly described This was 111 the South of Scotland, 
in the parishes of Tyrone, Glencaim, and others adjacent. Ac¬ 
cording to one observer, there was another shock in this district 
at2.46 a M on the following morning 

Report of the Committee for L \plonng the Settle Cave, by 
W. Boyd Dawkins, FR.S 

This cave is of great interest, and is being explored by a local 
committee, aided by a grant from the Bnush Association. In 
the newest layers there is evidence of human oeeujiation during 
the histone period , but in the older cave eaith, which contains 
the remains of extinct mammalia, no trace of man has yet been 
discovered. The exact age of the cave earth is a matter of dis¬ 
pute. Mr. Tiddemau, from the physical evidence alone, re¬ 
gards it as pre-glacial, or rather as older than the great ice- 
sheet of that district. Mr. Dawkins, whilst doubting the 
physical evidence afforded by the cave alone, is inclined to 
regard the fauna as pre-glacial, and be lemaiks-—“It is 
obvious that the hyaenas, bears, mammoths, and other creatures 
found In the pleistocene stratum could not have occupied the dis¬ 
trict when it was covered by ice; and had they lived soon after 
the retreat of the ice-sheet, their remains would occur in the 
river-gravels, from which they are absent throughout a 
large area to the north of a line drawn between Chester and 
York, whilst they oOcur abundantly in tbe hrst glacial river de¬ 
posits south of that line On the other hand, they belong to a 
fauna, that overran Europe, and must have occupied this vety 
region, before the glacial period. It may, therefore, reasonably 
be concluded that they occupied the cave u pre-glacial times, 
and that the stratum in whicn their remains lie buried, was pro¬ 
tected from the grinding of the ice-sheet, which destroyed nearly 
all the surface accumulations in the nver-valleyb, by the walls 
and roof of rock, which has since, to a great extent, weathered 
away.” 



| This committee was appointed at the Brighton meeting to 
collect and tabulate information upon the distribution of erratic 
blocks throughout England and Wales Good work has already 
| been done m Scotland by a committee formed for a simllat, 
purpose. It is evident that some steps should at once be taken 
to record the existence of remarkable blocks, and if possible to 
take some steps to ensure their preservation 

The report, which is necessarily chiefly preliminary, describes 
the distribution of boulders aiound Ch.irnwood Forest, and 
refers to the existence of Ch.arnwood Forest boulders m Shrop- 
stnre It also contains a notice, by Mr Pengelly, of a large 
granite boulder below the raised beach in Barnstaple Bay. An 
account is given of the place adopted by the Geological Section 
of the Birmingham Natuial History Society foi mapping the 
boulders of their distuct, a plan so effective that we reproduce 
the paragraph referring to it in the hopes that oiliei districts may 
follow the good example here set “ '1 he (trilnance map of the 
neighbourhood of Birmingham has, in the first place, been 
divided by ruled lines with squares of one inch wide, each 
-quare enclosing a representation of otic square mile of country. 
Enlarged maps, on the scale of six inches to the mile, were 
prepared from this On these enlarged maps the boulders are 
to be marked by circles, the number of concentric circles repre¬ 
senting the diameter of one bouldei m feet I or collecting sped- 
mens of the rocks of which the boulders are composed, bag* 
were made and numbered, corresponding to each square on the 
map At the same tune notes were to be made of any specimee 
that was of unusual interest Finally it was proposed to repie- 
srnt, on 1 duplicate map, the number of boulders and the 
chaiacterof the rocks by discs of colour, so that a graphic repre¬ 
sentation of the boulders as to position, numbers, and kind of 
rock, would be given, and the source of any class o( boulder*, as 
granite e ?, could lie readily traced It was fuithcr proposed to 
make a rougli relief map of the district, so as to judge in what 
way the configuration of the eountiy had aftccted the distribution 

On the Whin Sdl of R\nthumb.tland, by W. Toplcy, F.G S., 
and G A. Leboui, F G b. 1 

1 his paper, the result of work by the authors during the pro¬ 
gress of the Geologic il Survey, was laid before the section by 
permission of the Dirce'or-Geueral of the Survey 

The basaltic rocks of the North of England occur in two 
forms, either as dykes cutting veitically through the roeks, or as 
beds lying amongst them. The intrusive character of the dykes 
is undisputed, but there is much uncertainty prevailing as to tbe 
character of the beds of basalt The authors endeavoured to 
show that it too is intrusive, and has been forced in a melted 
state through the locks long after their deposition and partial 
consolidation 

The Whin Sill is best known in Teesdale and alongthe face of 
the great Pennine escarpment. This district was only briefly 
alluded to, partly because it has already been often described, 
especially by Professors Sedgwick and Phillips, but also because 
the intrusive character of the rock is less evident there than in 
N orthumbe rland. 

An account of the literature of the subject was then given, and 
a MS section of the Northumberland coast, made in 1822, by .Mr 
Walter L. Trevelyan, Bart., was exhibited Although the Whin 
bill of more southern districts had been mentioned by earlier 
writers, it was not till the publication of Sir Walter Trevelyan's 
paper m the Wernerian Transactions for 1823, that attention 
was drawn to the intrusive character of the rock. 

The Whin Sill is a true basalt, and does not differ m appear¬ 
ance or composition from the whin dykes of the district. In 
Teesdale it is very uniform in its position amongst the sedimentary 
strata, for this reason, and because it generally alters but slightly, 
if at oil, the roeks above, Prof Phillips, and most geologists who 
have given most attention to the Teesdale district, believe the 
whin to be of the same date as the beds amongst which lit 
lies. 

The object of the paper was to show that through Northum¬ 
berland the Whin bill is not so constant in position, that it fre¬ 
quently very greatly alters the beds above it as well as those 
below, and that, in numerous instances, it can be shown to cut 
through the strata in a manner that would be impossible with a 
contemporaneous bed. It also varies m position to an extent of 
more than 1000 feet, and often comes up, not in true beds, but 
m bossrt. 

Nothing can be certainly known as to tbe age of this Whin 
Sill. That it is later than the beds with which it is associated i» 
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certain, but many consideration? lead to the inference that!it may 
not be later than the latter part of the carboniferous period. 


SECTION D— Biology. 

DEPARTMENT OF ANATOMY AND PHYSIOLOGY. 

The Localisation of the Fum turns in the Biatn, by Professor 

All are agreed that it is vviih the brain that we feel, and think 
and will, but whither there are certain parts of the liiain devoted 
to particular manifestations is a subject on which we have only 
imperfect speculations or data too insufficient for the form¬ 
ation of a scientific opinion '1 lie general view is that the brain 
as a whole subserves mental operations, and that there aie no 
parts specially devoted to any particular functions This has 
been recently expressed by so high an authority as l’roltssor 
bequard. The idea ltsts chiefly on the numerous facts of dis¬ 
ease with which we arc acquainted 'Ihcie aie cases wheic 
extensive tiacts of brain are destioyed by distast, or unloved 
after a fracture, apparently with no result as 1 eg arils the nund of 
the individual Along with these fails we have othus winch 
are very curious, and which hardly seem to ague with this doc¬ 
trine. One of these is that when a certain part of the bmin is 
diseased, in Aphasia, the individual is unable to expievs himself 
in words Olhci curious phenomena have been well ilescnbed 
by Pr 11 ugh lings Jackson, viz , that ctilatn tumours 01 ontho¬ 
logical lesions 111 paitieular parts of the bmin give rise, by the 
irritation which they keep up, to cpileptifoim convulsions of the 
whole of one side, 01 of the aim or ltg 01 the muscles of the 
face, and from studying the way 111 which tin si convulsions 
show themselves lie was able to localise very accurately the seat 
of the It sion 

The great difficulty in the study of the function of the brain 
has been in the want of a proper method. When we study the 
function of a nerve, we make our exjvenmcnts in two ways. In 
the first place, we irritate the nerve by scratching or by elec¬ 
tricity, or by chemical action, and observe the effect, and in the 
second place, we cut the nerve, and observe what is lost In 
regard to the brain and nervous system, the method has been 
almost entirely, until recently, the method of section. It lias 
been stated by physiologists that it is impossible to excite the 
brain into action by any stimulus that may be applied to it, even 
that of an electric current, they have, theiefore, adopted the 
method of destroying paits of the brain. This method is liable 
to many fallacies The brain is such a complex organ that to 
destroy one pait is necessnnly to destroy many oilier parts, and 
the phenomena are so complex that one cannot attribute their 
loss to the failure only of the paits which the physiologists have 
attempted to destroy 

About three yeais ago, fwo Ciermnn physiologists, l’ntsch and 
ITitzig, by passing galvanic currents thiough parts of the brains 
of dogs, obtained various movements of the limbs, such as ad¬ 
duction, flexion, and extension. They thus discovered an impor¬ 
tant method of research, but they did not pursue their experi¬ 
ments to the extent that they might have done, and peihaps did 
not exactly appreciate the significance of the facts at winch they 
had arrived 

I was led to the expet iments which I shall have to explain by 
the effects of epilepsy and of chorea, winch have been explained 
to depend upon mitation of parts of the brain. I endeavoured 
to imitate the effects of disease on the lower animals, and deter¬ 
mined to adopt the plan of stimulating the parts of the brain by 
electricity, after the manner described by hntsch and Hitzig 

I opeiated on nearly a hundred animals of all classes—fish, 

S frogs, fowls, pigeons, rats, guinea pigs, rabbits, cats, dogs, 
calls, and monkeys. The plan was to remove the skull, and 
p Uje animal m a state of comparative Insensibility by chloro- 
n. So little was the operation felt that I have known a 
monkey, with one side of the skull removed, awake out of the 
state induced by the chloroform, and proceed to catch fleas or 
eat bread and butter. When the animal was exhausted I some¬ 
times gave it a little refreshment, which it took in the midst of 
the experiments. 

First, as to the experiments on cats, I found that on applying 
the electrode to a portion of the superior external convolution 
the animal lifted its shoulder and paw (on the opposite side to 
that stimulated) as if about to walk forward ; stimulating other 
parts of the same convolution, it brought the paw suddenly back, 
or put out its foot as if to grasp something, or brought forward 
leg as if abopt to walk, or holdback its {head as if 


astonished, or turned it on one side as it looking at something, 
according to the particular part stimulated. The actions pro¬ 
duced by stimulating the various parts of the middle external 
convolution were a drawing up of the side of the face, a back¬ 
ward movement of the whiskers, a turning of the head, and a 
contraction of the pupil respectively. A similar treatment of 
the lower external convolution produced certain movements of 
the angles ot the mouth , the animal opened the mouth widely, 
moved its tongue, and uttered loud cries, or mewed in a lively 
way, sometimes starting up and lashing its tail as if m a furious 
rage I he stimulation of one part of this convolution caused 
the animal to sciew up its nostrils on the same side , and, curi¬ 
ously enough, it is that part which gives off a nerve to the nostril 
of the same side 

I<emits much of the same [character were produced by the 
stimulation of the corresponding or homologous parts of (lie 
rat, tlu. rabbit, and the monkey. Acting upon the anterior 
part of the ascending frontal convolution the monkey was 
made to put forward its hand as if about to grasp 
Stimulation of other portions acted upon the biceps, and 
produitd a flexing of the fore aim, or upon the zygomatic 
muscles The part that appeared to be connected with the 
opening'of the mouth and the movement of the tongue was 
homologous with the pait affected in man in cases of aphasia 
Stimulation of the middle temporo-sphenonial convolution pro¬ 
duced no results , but the lower tcmporo-sphcnoidal, when acted 
upon, caused the monkey to shut its nostrils. No result was 
obtained in connection with the occipital lobes 

These experiments have an important bearing upon the diag- 
no-is in certain kinds of cerebjnl disease, and the exact localisa¬ 
tion of the parts affected I was able to produce epileptic 
convulsions of all kinds 111 the animals experimented upon, as 
well as phenomena resembling those of cnoica or St, Vitus’s 
dance. The experiments are also important anatomically, as in¬ 
dicating points of great significance in reference to the htmology 
ot the I’tain iu town animals and in man, and likewise served to 
expl 111 some curious forms of expression common to man and 
the lowei animals. The common tendency, when any strong 
exertion is made with the right hand, to retract the angle of the 
mouth and open llie mouth on the same side, had been stated by 
Oken, in his Matur-jischuht,, to be due to the homology be¬ 
tween the upper limbs and the upper jaw , the true explanation 
bung dial the movements of the fist nnd of the mouth are in 
such close relation to each other that when one is [made to act 
powi 1 fully the impression diffuses itself to the neighbouring part 
of the biain and tne two act together, 

'Ihe 1 xpeiunents have likewise a physiological significance. 
Theie is leason. to believe that when the different parts of the 
brain ate stimulated, ideas are excited in the animals experi¬ 
mented upon, but it is difficult to say w hat the ideas are. There 
is, no doubt, a close relation between certain muscular move¬ 
ments and certain ideas winch may piove capable of explanation. 
This is supported by the phenomena of epileptic insanity The 
most important guide on the psychological aspect of the question 
is the disease known as Aphasia The part of the brain which 
is the -eat ot the memory of words is that which governs the 
movements of the mouth and the tongue. In Aphasia the 
disease 13 generally on the left side of the brain, m the posterior 
part of the inferior frontal convolution, and it is generally 
associated with paralysis of the right hand, and the reason might 
be supposed to be that the part of the brain .affected is nearly 
related to the part governing the movements of the right hand. 

It is essential to remember that the movements of the moulh 
arc governed bi laterally from each hemisphere. The brain is 
symmetrical, and I hold it to be a mistake to suppose that the 
faculty of speech is localised on the left side of the brain The 
reason why an individual loses his speech when the left side of 
the brain 11 diseased is simply this Most persons are right- 
handed, and therefore left-brained, the left side of the brain 
governing the right side of the body Men naturally seize a 
thing with the right bond, they naturally therefore use rather the 
left side of the brain than the right, and when there is disease, 
there the Individual feels like one who has suddenly lost the use 
of his right "arm, 

I may, finally, briefly allude to the results of stimulating the 
ditTerent gaarlis. Stimulation of the coipora striata causes the 
limbs to he flexed 1 the optic thalami produces no result the 
corpora quadrigetnina produce, when the anterior tubercles are 
acted upon, an intense dilatation of the pupil, and a tendency to 
draw back tfe head and extend the limbs as in opisthotonos j 
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while the stimulation of the posterior tubercles leads to the pro¬ 
duction of all kinds of noises. By stimulating the cerebellum 
various movements of the eye-balls are produced. 

In the discussion which ensued Dr. Geo. Harley alluded to 
the effect of mental emotion on the bodily functions, and the 
possibility of producing disease by simply acting on the nervous 
system. Referring to phrenology, he said it was one thing to 
localise function in the interior of the brain, and quite another 
to specify functions by manipulating the external cranium , and 
he quoted a saying of Flourens with refcienct to phrenology • 
“ Les hommes quf la pratiquent sont des charlatans, et lcs 
hommes qui la croient sont Jts imbeciles." 

Dr Carpenter remarked that the gieat woilr of the brain is 
done in the cortical substance, and in Di Femcr’s experiments 
the first effect of the stimulus is upon that paiticular substance, 
producing an intensification of the circulation through it, being 
in that respect different from the ordinary slimulal ion of a nerve 
which acts upon the fibrous substance ol tbe medullary matter of 
the brain lie had long since expiesved Ins di-belief in phreno¬ 
logy, which maintained that the animal functions w ere placed at 
the back of the head, and the intellectual at the front Dr. 
Ferner’s experiments tended to show that the real seat of 
the intellectual functions was in the posterior part of the 

Dr. Brunton, however, alluded to the faculty of will and of 
self-restraint as distinguishing man from the lower animals, and 
said that this was piobably situated in the antcuor pait of the 
brain. It «as noticeable that ciimmals, who were deficient in 
that faculty, possessed only a small portion of biam in front of 
the head 

Prof Burdon Sanderson said that the stimulus in Di. Fcrrier’s 
experiments was, contrary to Dr Carpenter’s supposition, exactly 
like the ordinary excitation of a nerve, and that the effect was 
produced in an extremely short space of tune. 

Note on ffuttwga's Experiments on Aho»inesis, by Dr. Burdon- 
Sanderson. 

Under the title of a “ Contribution to the Question of 
Aluogenesis,” l’rof. Huizinga ha» very recently published 
(Pftuger’s Archiv. vol mi p 549! a senes of expeiuncnts winch 
deserve notice as constituting a new and carclully worked out 
attempt to support the doctrine of spontaneous gi neration 

Prof Huuinga begins his paper with the winds Malta nuns- 
centar gate jam uitdete, using them as an expression of the recur¬ 
ring nature of this question lie then proceeds to say that lie was 
induced to undertake his inquiry by tlie publication of the well- 
known woik of Dr. Bastian (whom he compliments as having 
awakened the exhausted intei cst of physiologists 111 tbe su qect), 
his special object being to repeat the much discussed turnip- 
cheese experiment 

Everyone knows what Dr IUstian’s obscivation is. It is 
simply this, viz. that if a glass flask is charged with a slightly 
alkaline infusion of turnip of sp g 1015, to which a trace of 
cheese lias been added, and is then subjected to ebullition for ten 
minutes and closed hermetically while boiling, and imally kept 
at fermentation temperature, Bactcna develop in it m the course 
of a few days Ibis experiment has been rcjM.atcd by Uui/inga 
with great caic, and the accuracy of Dr Haitian's st element of 
fact confiimed by him in every paiticular, yet notwithstanding 
this he thinks the evidence afforded by these results in support 
of the doctrine so inadequate, that he, desiring to find such 
evidence, has thought it necessary to repeat the experiment 
tinder what he regards as conditions of greater exactitude. 

Humnga’s objections to llastian’s experiment are l»o First, 
that when a flask is boded and closed hermetically in ebullition, 
its contents are almost entirely deprived of air, and (2) that cheese 
is a substance of mixed and uncertain composition To obviate 
the first of these objections, he closes lus flasks, alter ten minutes 
boiling, not by hermetically sealing them, but by placing over 
the mouth of each, while m ebullition, a poious j oiiclam plate 
which has just been removed from the flame of a Bunsen’s lamp. 
The hot porcelain plate i* made to adhue to the edge or bp of 
the flask by a layer of asphalt w ith which tbe edge has been 
previously covered. The purpose of this airangement is to 
allow air to enter the flask, at the same time that all germinal 
matter is excluded. It is not ncecsiary to discuss whether this 

To obviate the second objection he alters tbe composition of 
the liquid used . he lubstitutcs for cheese, peptone, and for 
turnip infusion, a solution containing in a lure of distilled 


Grape sugar ..'25 grammes 

Potassium nitrate.. „ 

Magnesium sulphate ....... 2 ,, 

Calcium phosphate.04 ,, 

The phosphate is prepared by precipitating a solution of cal¬ 
cium chloride with ordinary sodium phosphate, taking care that 
the chloride is m excess '1 he precipitate of neutral phosphate 
so obtained is washed and then added to the saline solution in 
the piopoition given On boiling it is converted into soluble 
acid phosphate, and insoluble basic salt, of which the latter is 
removed by infiltiation Consequently the proportion of phos¬ 
phate in solution is less than that above indicated. 

'I o the filtrate, peptone is added in the proportion of 0'4 per 

The peptone is obtained by digesting egg-albumen at the tem¬ 
perature of the body in artificial gastric juice made by adding 
the proper quantity of glycerin extract of pepsin to water acidu¬ 
lated with hydrochloric acid The liquid so obtained is first 
tendered alkaline by the addition of liquor socke, then slightly 
acidulated with acetic acid anil boded The syntomn thus 
piccipiUtcd is sepaitted by infiltration from the clear ,liquid, 
winch is then evapoiatcd to a syrup and poured 111 a thin stream 
into s'1 ong alcohol, with constant agitation. '1 lie precipitated 
peptone is icpaiated after some hours and washed with alcohol, 
and icdissolved 111 a small quintity of water 1 he solution is 
again picupitated by pouting it into ilcohol 111 the same way as 
befoic, and the preetpitite washed and dued 

Masks Having been half filled with the liquid thus prepared 
(m 1,000, 2 cacli of nttic and Lpsom salts, a liacc of phosphate 
of lime, 25 puts of gtape sugar, and 4 parts of peptone), each is 
boiled foi ten minutes, closed while boiling, with the cai then ware 
plate as above descnbtil, and placed as soon as it is cool in the 
waim chamber at 30” ( 1 lie experiment so made “gave, without 

any exception, a positive result in every case After two or 
three days the fluid was crowded with actively moving Bacterium 

The lenders of NATUier aie aware that in June last I published 
a rciictilion of Dr lUstian’s experiments with a vaiutioil not of 
the liquid but of the mode of heating (seeNAlURt, vob vuu, p, 

111). Instead of boiling the flasks for ten mmuteajjover tbo 
open flame and closing them m ebullition, I boiled them, closed 
tliun hermetically, and then placed them in a digester in which 
they were subjected to ebullition under a piessure of two inches 
or more of lticicur) 'Ihc lentil was negative There was no 
development ol Back in 

Since the publication of my experiments llui/inga’s have 
appeal c<l His result, it girded as a prool of spontaneous genera¬ 
tion is cle.uly not sttpenor to Hnstian’s l'he substitution of a 
soluble lnnncdnte pm.uplc for an insoluble mixed product like 
cheese, and the use of a definite solution of bugar anel salts 
are not matcnal improvements '1 he question is not whether 
the germinal matter of liactetia is present, but whether it 19 
destroyed by the process of heating Consequently what Is 
necessary is not to alter the liquid but to make the conditions of 
the experiment as regards tcmperatuie as exact as possible In 
this lespect Huizinga’s experiment is a confirmation of Bastian’s 

1 have recently icpevtcd it with the same modifications as 
regaids temperature as those employed la my repetition of the 
turmp-chcese experiments 1 lie result has been the same. In 
all other respects I hav e [followed the method described by him 

1 have jireparcd the solution of salts, grape sugar, and peptone 
in exact accoidance with lus directions. To obviate Ills objection 
aS to the absence of an, I have introduced the liquid, not into 
flasks, but into strong glass tubes closed hermetically at each eiid 
and only half filled with liquid, the remainder of the tube coon- 
taming uur at the oidmary tension Each of these tubes, after 
having been subjected to the temjierature of ebullition under two 
inches of mercury for half an hour, has been kept since Septem¬ 
ber 10 at the temperature of fermentation (32° C). Up to 
the present time, no change whatever has taken plate in the 

As a control experiment I opened one of the tubes immediately 
after boiling, and introduced a drop of distilled water. It became 
opalescent m twenty-four hours. 

In conclusion let me observe that I still maintain my resolution 
to take no side whatever in this controversy. I do not held, 
that spontaneous generation is impossible. I do not regard 
heterogenists as scientific heretics. All I say is, that up, to the 
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preeeht moment I am not aware of any proof that they are 
right. 

On the Electrical Phenomena which aceompanv the Con - 
tractions of the leaf of Dtomta musapula, by Dr Burdon- 
Sandcrson 

It is well known that in those structures in the higher animals 
which are endowed with the property of contracting when stimu¬ 
lated—viz,, nerve and min.de—this property is associated with 
the existence of voltaic currents which have definite directions 
in the tissue These currents have been the subject of very 
careful observation by phys'ologists 1 hey require delicate in¬ 
struments for their investigation, but the phenomena dependent 
on them admit of the application of the most exact measure¬ 
ments. The constant current which can be shown to exist in a 
muscle is called the normal current. The most impoitant fact with 
reference to it is that it exists only so long as the muscle is alive, 
and that it ceases during the moment that the muscle is thrown 
into action Other characteristics of the muscle currents were 
referred to, which we have not space to mention 

In certain plants said to possess the property of irritability, 
contraction of certain organs on irritation occur which strikingly 
suggest a correspondence of function between them and the 
motor organs of animals Among the most remarkable are 
those of Drosera ami some other plants belonging to the same 
natural order, particularly the well-known Venus’ Flytrap 
(Drontea ntusctpula) The Sensitive Plant, the Common Monkey 
Flower, the Rock Cistus, afford other examples 

Strange as it may seem the question whether these contractile 
movements are accompanied with the same electrical changes as 
those which occur in the contraction of muscle and m the 
functional excitation of nerve has never yet been investigated by 
vegetable physiologists Mr. Darwin, who for many years has 
devoted much attention to the animal-like functions of Dionrca 
and Drosera, kindly furnished plants for the purpose of the 
necessary experiments, which have been made by Dr. Sanderson 
in the laboratory of University College, London The result 
has been that the anticipations he had formed have been con¬ 
firmed as to the existence of voltaic currents in these parts, and 
particularly in the leaf of Dionaea By a most remarkable series 
of experiments (which will be published subsequently) made with 
the aid of Sir W Thompson's galvanometer, he has shown that 
these currents are subject, in all respects in which they have been , 
as yet investigated, to the same laws as those of muscle and 1 
nerve. j 


On Physiological Researches on the Mi tine of Cholera, by Dr. 

Brunton 

Without entering into the question of the nature of cholera 
poison, the writer regarded it as probable that its effects might 
be counteracted in the same way as those of other poisons—by 
appropriate antidotes He supposed that if a poison could be 
found having a similar action to that of cholera, an antidote to 
the former mtght prove a remedy for the latter The condition 
of Cholera collapse has been attributed by Parkes and Johnson 
to contraction of the vessels m the lungs, and their theory is 
generally adopted. The writer fround that muscann—an alkaloid 
derived from a apeeies of poisonous mushroom—caused contrac¬ 
tion of the vessels of the lungs and spme of the symptoms which 
are counteracted by atropia It therefore seems probable that 
atropia might be useful in cholera, and in fact an American 


vessels, is useless as a remedy in cholera, as well as the absence 
of distension of the nght aide of the heart in cholera patients 
daring life, shows that Parkes and Johnson’s theory is imperfect, 
and that one of the most important conditions in cholera is 
active dilatation of the large veins in the interior of the body. 
The condition might be relieved by digitalis. The effect of this 
poison was at once observed in cholera. The rice water stools 
in cholera were stated to have exactly the same composition as 
the fluid secreted after the division of the intestinal nerves in 
Korean’s experiment, and the profuse secretion from, the intes¬ 
tines in cholera was therefore attributed to paralysis of some of 
the intestinal nerves. Injection of Epsom salts into the intes¬ 
tines also produced a profuse secretion, though this might be due 
to irritation and not to paralysis of the nerves. This is not les* 
- retted in the least by atropia, and it seems therefore prdbahle 
«wt atropia will not prove a perfect remedy for cholera. Dr. 
RjUton is stilt endeavouring to find a remedy which will arrest 
fist secretion. 


On the Movements of the Glands 0/ Drosera, by Alfred W. 
Bennett, F L S. 

The peculiar movement of the glands which cover the margin 
and the upper side of the leaf of the Sundew has often attracled 
the attention of botanists The observations were all made on 
the commonest species, Drotera rotundtfoha 

It should be noted in the first place that the glands of Drosera 
are in no sense hairs, 1 1 cellular expansions of the epidermis 
of the leaf They have been shown bv Greenland and Tr^cnl 
to be an integral part of the leaf itself, penetrated by a fibro- 
vascular bundle with spiral threads (m other words by a vein or 
nerve of the leaf) from one end to the other, and even furnished 
with stomata on their surface They terminate in a pellucid 
knob within which is found thetr peculiar viscid secretion 
Under a low magnifying power this secretion maybe seen col¬ 
lected about the knobs, and stretching in thin glutinous strings 
from one to another. The secretion has probably an attraction 
for (lies and other small insects, as, if the plant is examined in 
its native hogs scarcely a leaf will he found in which an insect 
is not imprisoned, and one leaf will very often show as many 
as three or four The experiment was made of placing a very 
small insect, a species of Thrips, on a leaf at that time quite 
unencumbered beneath a low power of the microscope Im¬ 
mediately on coming into contact with the viscid secretion 
It made vigorous efforts to escape, hut these efforts onlv seemed 
to entangle it all the more deeply. The contact of the insect ap¬ 
peared to excite a stronger flow of the secretion, which soon en¬ 
veloped the hodyof the animal in a dense almost transparent slime, 
firmlv glueing down the wings, and rendering escape hopeless. 
It still, however, continued its struggles, a motion of the legs 
being still clearly perceptible after the lapse of three hours 
During all this time the insect was sinking lower and lower down 
among the glands towards the surface of the leaf, but only a 
slight change had taken place in the position of the glands 
themselves, wbteh bad slightly converged so as to imprison it 
more completely. But after the struggles of the prisoner had 
ceased, a remarkable change took place in the leaf Almost the 
whole of the glands on its surface and its margin, even those re¬ 
moved from the body of the insect by a distance of at least 
double its own length, began to bend over, and point the knobs 
at their extremities towards it, though it was not observed that 
this was accompanied by any increased flow of the secretion from 
them The experiment was made in the evening ; anti by the 
next morning almost every gland of the leaf was pointing to¬ 
wards the oh|ect m the centre, forming a dense mass over it. 
1 he sides of the leaf had also slightly curved forwards so as to 
render the leaf itself more concave The nearly allied Venus’s 
Fly-trap, or Phemiro mntetpula of the United States, which im¬ 
prisons flies bv a much more sudden motion of the sides 
of the leaf, collapsing when irritated on the upper surface, 
Is said to digest and absolutely consume the insects thus en¬ 
trapped What becomes eventually of the prisoners of the sun¬ 
dew, mv experiments have not been carried sufficiently far to ascer¬ 
tain It will be seen that the most singular feature in the pheno¬ 
mena heie described is that the motion of the greater number of 
the’glands did not begin till after the Insect had become compara¬ 
tively motionless , and therefore it is very difficult to attribute it 
to the excitement caused by the struggles on any "contractile 
tissue” at the base of the glands, an explanation which has been 
offered for the sudden and rapid motions of the stamens of 
Berbens or the leaves of Mimosa. It is also quite certain that 
the impinging of raindrops on the surface of the leaf causes no 
similar motion, a peculiarity similar to that which Darwin 
has observed in the case of the motions of tendrils and 
of climbing stems. In order to determine what share 
in these motions of the glands was due to the organic nature of 
the substance imprisoned, and to its power of motion, the fol¬ 
lowing experiments were also made —A small piece of raw 
meat was placed on another leaf similar to the first No imme¬ 
diate change was observable, and no increased flow of the se¬ 
cretion ; but after the lapse of a few hours a perceptible inclina¬ 
tion of the more distant glands towards the object took place. 
The next morning the piece of meat was found, like the fly, 
sunk down on to the surface of the leaf, with almost the whole 
of the glands converging towards it and aliove it in just the same 
manner. The changes here were therefore perfectly of the same 
kind as in the case of the fly, though apparently somewhat 
slower. After the lapse of twenty-four hours the piece of meat 
appeared decidedly lighter In colour : but an accident prevented 
toe process of digestion beiog further traced. On ot ser leaves 
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were placed a minute piece of wood and a small piece of worsted : 
and in neither of these case* was the least change perceptible 
after the lapse of a considerable time in the position of the 
object, nor in that of any of the glan Is, either those m contact 
with it or the more remote ones It would appear, therefore, 
that the organised structure of the fly and of the piece of raw 
meat had some power of exciting this motion which is not 
possessed by matter of a different description. 


SCIENTIFIC SERIAI.S 

Po$t'*ndortf's Anita , ’H dr PAynt uni Chemie, No 6 1873 — 
This number commences with a paper hy M t >eebcik, on the 
motion of sound 111 bent and branching tubes 1 fe finds, among 
other things, that the gradual bending of a tnbi his Intle tffect 
on the sire of wave length, but if a tube lx- suddenly lient to an 
mig'e, the sound motion is considerably affiet-d . r would seem 
that the motion of the air particles did not suddenly alter in 
direction with the tube — A series of experiments on the electro¬ 
motive and th' rmo-electric for es of some metallic allovs, 
on contact with copper, is detailed by M Sundell The 
alloys examined were bismuth-tin, bi.muth antimony (in 
vinous proport oils), and German silver, the method em¬ 
ployed in the case of electromotive force being that of fcdlund, 
1 used on the fact, (hat a galvanic Mirren*, pa sing through an 
1 lectromntnr, produce- in it, proportionally to its electromotive 
f >rce, an absorption or production of heat, according as the cur¬ 
rent is in the sime direction as that o f the e)ectiomo*or, or con¬ 
trary to it The alhys, like the pure metals, have the same 
order in electromotive as in thermo eleitnc sem s , and it appears 
that the proportion of thermo-electric to electromotive force is 
constant, and rqual to tint for the combuiaMons iron-copper, 
noil copper bismuth ( ompnralive experiments on various 
pyrometric methods-- atr thermometer, expansion of «oltd hodt •*, 
calorimeter, Hi« ounpon of a compo tnd, and electrn a! re ist- 
rnce, lead M Wtinhold ton preference for the last (or Siemens’), 
us the most reliable The calorimeter, proptrly used, .also gives 
/ ood results — VI l.oreiv, of Copenhagen, fumt-hes a nt w de¬ 
termination of the el'clncftl resistance of merruiy, in absolute 
measure He attributes the discmdance in pit emits results to 
the emplovmint of induced mrren' 1, of miinb/t strength, and 
he adopts an mg nmus method in which a ion<toit electro 
motive force without current, 1* npplie 1 The result of five 

mercury unit equil to o 9337 to 10 alt olute units—Of the re¬ 
maining papers we may note one by Kohlrauseh on the elect 10- 
I heaiii at e (uivatent o f silver, and nnncralo„ical notes on wolfram, 
and on a new mineral, ardemte 


ohjec'ion* raised by the Ttalian observer to the cyclonic theory 
on the ground of the appearance of prominences where there 
are no spots M Faye considered that the pores, which are 
vertical cvclones, are the cause of the circulation of the solar 
hydrogen, and hence of the prominences. He also replied to some 
objections relating to the direction of the circular motion in 
cyclonic spots—New rtsearch-s on the analysis and the theoty 
of the pulse in normal and abnormal states, by M Bymllaud. 
The author announced the discovery of a secondary beat m the 
pulse, which he asciiliel to a contraction and expansion of the 
aitenes themselves —On choleraic dejections as agents 111 the 
propagation of cholera by M Ch Pellarm —On the changes of 
form exhibited by Loan t IV , 1873, by MW. Itayet and Andre. 
-On tlx* movement ol in c'a-tic wire one end ot which has * 
vibratory motion, bj V h Mercanltet —Oil the products of 
the oxidation ot meteoric iron- and a comparison of them with 
the t« rrestn.il magnetites, by M St.au. Meaner.—Process far the 
preparation of a new aniline red, by M L l'erHere '1 he new 
col >ur Is prepared by acting on acetate of aniline with ammo- 
nucal cupric hy Irate, and thru saturating with sulohunc acid. 
On concentration ammoniac sulphate is deposited, and the 

Sept ii —M Hettrand m*the chair —On the chairman taking 
lus seat, he at once pioceeded to announce the deaths ot M. 
Co-le, of the Sect 11 of Anatomy and Zoology, and ol M 
Nclaton, of the V1H011 of Medicine and Surgery, and to cx- 
piess 111 a 'cw -Olds the sorrow • i the Academy at the grievous 
I .ss it h id thus sust imed At the conclusion of the chairman's 
icm irks M le Union I airev at once proposed that, to mirk us 
sense of the double loss the Academy should not hear any 
papers it the mi cling, and tint the correspondence only should 
ip|<eir m the C<>»t/>/i\ A'ln/tt > The following papers weteac- 
1 olduigly pruned —"l hermic icsearclus on the condensation of 
gases hy solids— continuation aiism ottort ot hydiogte by pla- 
tininn lilick liy M P A h ivie tirtim otiseivalion* on ttie 
winged form ot the Plnlloxii.t \a\tattn m connection with the 
piopigation ol th- insect, by M Max Cornu—On the proper 
time lor the application of ihe submersion treatment to vines 
tainted by Phv'loxna by M l Fnucon -On the proportion of 
1.11 home anhydti ie m atmospheric an, and on its variation with 
the.altitude byM P l'ruchot The author finds that the quantity 
of this gas diminishes is theallitu le increases — On coralline, by 
M C’ommaille —Noti <m a meteorite with a phosphorescent 
tram seen on ihe night of "-r ptcmbci a8, 1873, by M Cuupelax. 
-111. second pail ot VI Meuadicr’s note on the movement of 
an elastic wire, <mc end ol which is endued with a vibratory 
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Royal Horticultural Society —General We. ling, Aug 20 
—W A Lindsay, Siufctiry, m the iliiir-Hie Key M / 
Berkeley said Kerstm's seedling graneberry, a fins vaocty which 
gained a first-class ccrlihcit. at the la-1 meeting, tuuv-d out to 
lie not a garden seedling bit one originally taken hum a common 
hedge in the uei.lfi mrlioo l oi l*.t .borough 1 •>* was not a 
sol'tiry in,! m-e ol a tin- ari-'y ot fruit being foinl in such 
places—the Kiss Pool uipU ll ism ; been discoveird in a planta¬ 
tion at Nottingham Mr ltd-lev then alluded to a disease of 
the crocus veiy dvstri ctive to tin gladiolus, and whu h also 
artacke<l the salfron crocus an] the narcissus, it was hrst 
described by Montague under the name of Taion He concluded 
by remarking that legetablcs treated with sewage were apt to be 
much deteriorated m ll ivour. 

Sept 3—General Meeting—Dr Kcllock in the chair —Ad- 
veit ng again to the Subject of Tacon in the Gl-diolu., the Rev. 
M J Berkeley was inclined to attribute it to “ sunstroke ”—A 
bunch of gripe* was exhibited from the parent plant of the 
Hampton Court vine, it da-ed from 1761 — A fungus [f^ntmus 
letndeus) was sent by Sir Gilbert Scott, from the root of a church 
at Croydon. 

Paiu* 

Academy of Sciences, Sept. 15.—M Bertrand in the 
chair —The following papers were read 1—An answer to Father 
T aochmi’s last note, by M, Faye Ttio author replied to the 
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FOREIGN ORDERS OF MERIT 

N a recent number of Naiure (vol vin. p 292) we 
intimated that honours had been conferred upon 
a large number of British men of science by the 
Emperor of Brazil and the King of Sweden. Some of 
the gentlemen to whom these Foreign Orders have been 
offered have, however, thought it right to refuse acceptance 
of them, mainly from loyalty to Her Majesty’s stringent 
regulations respecting Foreign Orders, as issued by the 
Secretary of State for Foreign Affairs. A correspondent, 
who has himself refused to accept the Foreign Orders 
alluded to in our note, has favoured us with a copy of 
these regulations, and as many people are ignorant of 
their nature, or are even unaware that any such regula¬ 
tions exist, we shall be doing a service by giving them 
publicity in our columns. These “ Regulations respecting 
Foreign Orders” are dated Foreign Office, May 10, 1855, 
and are as follows . — 

“ 1. No subject of Her Majesty shall accept a Foreign 
Order from the Sovereign of any foreign country, or wear 
the Insignia thereof, without having previously obtained 
Her Majesty’s permission to that effect, signified by a 
Warrant under her Royal Sign-Manual. 

“ 2. Such permission shall not be granted to any subject 
of Her Majesty, unless the Foreign Order shall have been 
conferred in consequence of active and distinguished ser¬ 
vice before the enemy, either at sea or in the field; or 
unjess he shall have been actually and entirely employed, 
beyond Her Majesty’s dominions, in the service of the 
Foreign Sovereign by whom the Order is conferred. 

“ 3. The intention of a Foreign Sovereign to confer 
upon a British subject the insignia of an Order must be 
notified to Her Maiesty’s Principal Secretary of State for 
Foreign Affairs, either through the British Minister accre¬ 
dited to the Court of such Foreign Sovereign, or through 
his Minister accredited at the Court of Her Majesty. 

“ 4. If the service for which it is proposed to confer 
the Order has been performed during war, the notifica¬ 
tion required by the preceding clause must be made not 
later than two years after the exchange of the ratifications 
of a Treaty of Peace. 

“ If the service has been performed in time of peace, the 
notification must be made within two years after the date 
of such service. 

" 5. After such notification shall have been received, 
Her Majesty’s Principal Secretary of State for Foreign 
Affairs shall, if the case comes within the conditions pre¬ 
scribed by the present regulations, and arises from naval 
or military services before the enemy, refer it to Her 
Majesty’s Principal Secretary of State for the War De¬ 
partment, previously to taking Her Majesty’s pleasure 
thereupon, in order to ascertain whether there be any 
. objection to Her Majesty’s permission being granted. 

“A similar reference shall also be made to the Com¬ 
mander-in-Chief if the application relates to an officer in 
the Army, or to the Lords of the Admiralty if it relates to 
an officer m the Navy. 

' ’*6. When Her Majesty'S principal Secretary of State for 
Foreign Affairs shall have taken the Queen’s pleasure on 
any such application, and shall have - obtained Her 
Majesty’s permission for the person in whose favour it 
has been made to accept the Foreign Order, and wear the 
Insignia thereof, he shall signify the same to Her Ma¬ 
jesty's Principal Secretary of State for the Home Depart- 
menf, in order that he may cause the warrant required by 
Clause t to be prepared for the Royal Sign-Manual. 

No, ao6—Vou vm . 
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“ When such warrant shall have been signed by the 
Queen, a notification thereof shall be inserted in the 
Gazette, stating the service for which the Foreign Order 
has been conferred. 

“7. The warrant signifying Her Majesty’s permission 
may, at the request and at the expense of the person who 
has obtained it, be registered in the College of Arms 

“ 8 Every such warrant as aforesaid shall contain a 
clause providing that Her Majesty’s licence and permis¬ 
sion does not authorise the assumption of any style, 
appellation, tank, precedence, or privilege appertaining to 
a knight bachelor of Her Majesty’s realms 

“9 When a British subject has received the Royal 
permission to accept a Foreign OrdeT, he will at any 
future time be allowed to accept the decoration of a 
higher class of the same order, to which he may have 
become ebgible by increase of rank in the Foreign Ser¬ 
vice, or in the service of his own country ; or any other 
distinctive mark of honour strictly consequent upon the 
acceptance of the original Order, and common to every 
person upon whom such Order is conferred. 

“ 10. The preceding clause shall not be taken to apply 
to decorations of the Guelphic Order, which were bestowed 
on British subjects by Her Majesty's predecessors King 
George IV. and King William IV., on whose heads the 
crowns of Great Britain and of Hanover were united. 

“ Decorations so bestowed cannot properly be consi¬ 
dered as rewards granted by a Foreign Sovereign for 
services rendered according to the purport of Clause 2 of 
these Regulations. They must be rather considered as 
personal favours bestowed on British subjects by British 
Sovereigns, and as having no reference to services ren¬ 
dered to the Foreign Crown of Hanover.” 

Having given these Regulations, we may be permitted, 
perhaps, to make some remarks upon them. It will be 
seen that so far as scientific men, as such, are concerned, 
they are positively interdicted from accepting Orders 
offered to them by a foreign sovereign except in the 
improbable case of their doing scientific work for such a 
sovereign. On the face of them it is evident that they 
are the product of a tune when it was thought that such 
rewards gained otherwise than on the field of battle might 
be open to suspicion. We can well understand that there 
may be reasons why diplomatists, projectors, and the like 
are better without such Orders, but these reasons do not 
apply to men of culture, whom a king might delight to 
honour for work done for mankind at large. 

It is clear, therefore, either that the triumphs of Science 
and her followers were little known or were unappreciated 
when these Orders were issued, or that such possible reci¬ 
pients were puiposely excluded. But are not the triumphs 
achieved by scientific men ov.er the multitudinous forces 
of nature of infinitely more importance to humanity, and 
far more conducive to the highest glory of any country, 
than the greatest military triumphs that soldiers have ever 
achieved? Indeed, to what is it supposed that the dire 
art of war itself has reached its present state of compara¬ 
tive perfection, if not to the advantage which has been 
taken of the discoveries of Science ? And does not the 
military superiority of one nation over another depend 
almost entirely on the thoroughness with which scientific 
theories have been applied to army organisation and the 
materiel of war ? 

It seems to us unjust and cruel that men of science, 
to whose labours it is mainly owing that our country and 
the world generally are mounting rapidly higher and 
higher in the scale of civilisation, should be practically 
debarred from accepting the few honours that come in 
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their way. Moreover, we should think that those who 
have the framing of these Regulations ought to be proud 
to think that our country produces so many men of science 
whom foreign sovereigns delight to honour, and instead 
of throwing obstructions in the way, should afford every 
reasonable facility to those who are thus honoured to 
accept and wear the Foreign Orders which may be offered 
to them. We cannot see that m any way their doing so 
would endanger the safety of the country nor be dero¬ 
gatory to the dignity and honour of our sovereign. May 
we not hope, then, that these Regulations as to Foreign 
Orders should not for ever remain as they are ? They 
certainly permit one to infer that the only glory which 
those who promulgate them desire to see shed upon their 
country, is the barbarous glory which can be gained by 
a good fighter. 

We shall be glad to receive the opinions of scientific 
men on this question 


l UBBOCK’S “ MONOGRAPH OF THE COL- 
LEMBOLA AND THYSANURA• 
Monograph of thi Collembola and Thysanura By Sir 
John Lubbock, Hart., M.P, See. Pp 265. Seventy- 
eight plates. (Printed for the Ray Society 1873) 

T HE insects which constitute the Linn.can genus 
Podura, though small and apparently insignificant, 
present many interesting peculiarities of structure, and 
still more interesting characters bearing on the great 
problem of the true affinities and historical evolution of 
insects generally They have, however, been compara¬ 
tively neglected, and those who have worked at thetr 
classification have often done so in ignorance of each 
other’s labours, so that the nomenclature of the group is 
confused. Sir John Lubbock has patiently investigated 
the characters of the British species, and compared them 
with those given by Gervais, Nicolet, Bourlet, and Tull- 
berg The genera he has been led to adopt are arranged 
in a tabular form on page 39 He gives good reasons for 
separating Podura, Deg< a to, Smmthuru r, and their allies 
from Lepnma and Catnpodea; and, while retaining 
Latroille’s name Thysanura for the latter group, proposes 
for the remainder the new term “Collembola” (mSXXa, 
IpfioKov), m allusion to the projection by which they attach 
themselves to foreign bodies. If this be adopted, there 
will be no title to designate all the insects belonging to 
Latreille’s Thysanura , but though there is some inconve¬ 
nience in restricting the meaning of a term already in 
use, the author would probably hold that the distinctions 
between the two orders are too great for them to retain 
with advantage a common name The change would 
then be very much like what has been made in separating 
the herbivorous Cetacea of Cuvier from the rest, giving 
them a new name, and retaining the old one for the re¬ 
mainder The relative affinities of either group to other 
Arthropods are difficult to decide on The absence of 
wings has long, and with ample reason, been discarded 
by entomologists as a character of importance in classi¬ 
fication ; the absence of tracheae, though at first sight 
more important, does not apply to Smmthurus (not 
Smynthurus) ; the mouth is unlike either the mandibu- 
late or the suctorial type; and the caudal appendage 
and ventral tube are too peculiar to be of service for com¬ 


parison. On the whole, the author concludes that “ if we 
represent the divisions of Jhe Articulata like the branch* 
mg of a tree, we must picture the Collembola and Thysa¬ 
nura as separate branches, though small ones, and much 
more closely connected with the Insecta than with the 
Crustacea and Arachmda After the chapters on the 
previous literature of Thysanura and their classification 
and affinities, comes what to many naturalists will be the 
most interesting part of the book, a discussion on the 
evolution of Insects, the origin of wings, and the light 
thrown on these questions by the study of the groups in 
hand It would be impossible to do justice to this chapter 
m the limits of this article, and it is the less necessary 
since Sir John Lubbock has lately given our readers an 
exposition of his views on this subject m the series of 
papers lately published m these columns on the Meta¬ 
morphosis of Insects The remainder of the work con¬ 
sists of a general account of the anatomy of the Collem¬ 
bola and Thysanuia, in which there are numerous ex¬ 
ceedingly valuable original observations, and a systematic 
description of the characters, habitat, manners and 
customs of the various genera and species at present 
known, with copious synonymy. The value of the work 
is further enhanced by an appendix by Mr Joseph Beck, 
on the Scales of Collembola and Thysanura, illustrated by 
twelve beautiful microscopic drawings, from the hand of 
the late Mr. Richard Beck. Thus the various points of 
interest offered by the groups treated of, to the micro- 
scopist, the entomologist, and the natural philosopher, 
are fully illustrated Beside the figures, most of them 
coloured, many showing different stages of growth, which 
illustrate nearly fifty of the species described m the text, 
there are numerous careful outlines of anatomical details, 
which supply what is too often neglected by systematic 
naturalists The tribute paid by the author to the artist 
whose intelligent skill has overcome the most grievous 
obstacles, will be endorsed by all who see these beautiful 
drawings 

We congratulate the Ray Society on the production of 
so excellent a work This and the preceding volume by 
Prof. Allman on the Gymnoblastic Hydroids, will main¬ 
tain its reputation, and we trust that a society to which 
we owe such works as Darwin’s “ Cimpedia,” Parker’s 
“ Shouldergirdle," and Huxley’s “ Oceanic Hydroma,” 
will continue to make so good a choice of books to pub¬ 
lish, and will be still more widely supported than it is. 

P. S. 

MONCKHOVEN Vj “ PHOTOGRAPHY ” 
Traite General de Photograplue. Sixitme Edition. Par 
Dr. v. Monckhoven. Avec figures dans le texte et trois 
planches photographiques. (Paris, 1873. Georges 
Masson, Libraire-Editeur, Place de l’Ecole de Mdde- 
cine) 

T ^HE great advance made by photography as an art, 
and the yearly increasing'jiumber of processes, have 
made it almost an impossibility for anyone (not profes¬ 
sionally engaged as a photographer to keep abreast of the 
tide of improvement 

* This relation of both lo the Mynopoda u exprewed 
which some error of the pram ha» rendered unintelligible, 
to make the Collembola, alone, a group of equal “ value" wi... 

We may remark here that then are an unuinal number of mlapriatt. 
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It is therefore with great’pleasure that we welcome Dr. 
v. Monckhoven’s " Traitd Gfndral,” which seems to omit 
nothing in the way of recent additions to the number of 
photographic processes. 

The Doctor commences his book with an historical notice 
of the origin of the art, in the course of which the irre¬ 
pressible Egyptians make their appearance as having un¬ 
doubtedly observed the effects of light on certain bodies ; 
but, unfortunately, they have not handed their experience 
in the matter to posterity. The Egyptians and Greeks, 
however, having been disposed of, we have sixti en pages 
of really very useful historical matter, so arranged that a 
short paragraph is devoted to each of the more 1 mportant 
processes, and which is rendered still more valuable by 
numerous references to the original papers of the various 
investigators to whom we owe the art 

The author then proceeds to give a sketch of the nature 
of light. Perhaps in a treatise of this sort one cannot 
expect a very comprehensive definition of such a subject. 
Still, however, something more satisfactory than the fol¬ 
lowing might have been expected . . . . “ il existe ndees- 
sairement entre le soled et nous, un certain mode de com¬ 
munication dont nos yeux sont l’mtermddiare ; e’est ce 
mode de communication qui constitue ce que l’on appelle 
la lumilre ” 

We then have a sketch of the chemical'action of light, 
and a very good description of what a photographic 
laboratory ought to be, but, we fear, very rarely ts. Con¬ 
siderable space is devoted to a description of the method 
of preparing the various substances required, including 
gun-cotton and collodion ; and here we may observe that 
Dr. van Monckhoven makes use of the old system of 
chemical equivalents obsolete in England, and very neaily 
so on the Continent, a proceeding which ts to be regretted 
in a work which is likely to remain for some time a 
standard book on its subject. We have noticed that 
photographers are singularly conservative on this point, 
for, to the best of our belief, theie is not even now a photo¬ 
graphic journal which makes use of the present atomic 
system of notation, a system which even nine years ago 
was largely used by chemists, a really admirable 
chapter, on photographic optics succeeds that on photo¬ 
graphic chemistry, one soon perceives how much 
the art has owed to the lenses constructed on the 
formulae of Dallmeyer and Steinheil, and to the credit 
of English opticians we find that m the summary the 
lenses of the former are stated to surpass all others. 

After dealing with cameras, printing frames, studios, 
and every other photographic requisite, the various pro¬ 
cesses are dealt with at length. Here we may note that 
specimens are given of two of the more recent mechanical 
printing processes^ the “ Woodburytype,” and “Helio- 
type.” Both are pigment methods, and so are not liable 
to the slow fading inevitable to the ordinary prints con- 
tlining silver. Of them we can only say that while it is 
difficult to imagine that any process can surpass the 
funner for artistic effe^ ^he latter seems equally unsur- 
pssable for any purposfcSNMfcuiring excessively minute and 
faithful reproduction of fine detail, such as is required 
in copying maps, prints, or diagrams. ’ 

A Specimen of what is modestly termed the “ retouche 
des cUch^s,* is also given, but here we feel that we are 
treading o« dangerous ground, as a portrait of a lady is 


the subject. Suffice it to say, that the ge oral effect of 
this process seems to be like that of the elixir vitae, and 
to make the happy patient young and handsome again. 

We find considerable information also on photographic 
enamelling, and on the production of enlargements, where 
we observe that the heliostat and its use are described 

The work is illustrated with 280 woodcuts, executed in 
.1 style which is only found in foreign scientific works, and 
three specimen photographs arc also given In conclusion 
we must congratulate Dr. van Monckhoven on the pro¬ 
duction of so useful a book, hoping only that the chemical 
portion will be modernised and extended in future edi¬ 
tions. Why do not some of our many amateur or pro¬ 
fessional photographers devote some attention to the 
chemical nature of their art > Of the rationale of many 
of the reactions we know absolutely nothing, and of the 
others our knowledge is not much greater. Such a 
research would not be of theoretical value only, but would 
materially aid in the attainment of that perfect application 
of means to ends by which alone the best results either in 
art or science can be obtained. 


OUR HOOK SHELF 

I he Relations of the Air to the Clothes we wear, the 
Houses we live in, ami the i>otl we dwell on Three 
popular lectures dcliveicd before the Albert Society at 
Dresden. By Dr. Max von Pettenkofer, Professor of 
Hygiene at the University of Munich, Abridged 
and translated by Augustus Hess, M D , Member of the 
Royal College of Physicians, London, Sec. (London . 
Trubner and Co., 1873) 

I)e. HESS has done well in translating these lectures by so 
great an authority on hygiene as Dr. Pettenkofer Though 
the author does not lielieve that any knowledge of real value 
can be imparted by means of popular lectures, still they 
serve a good put pose m the way of “ scientific edification 
and elevation, which are to raise out minds and hearts 
and to affect us like listening to good music ” Though 
we in this country have perhaps less need to be instructed 
in the rules of hygiene than the mass of people on the 
Continent, still, it will be universally admitted that very 
few are acquainted with the principles which underlie 
healthy living, and still fewer can be at the trouble to put 
them into practice In the little volume before us, which 
is well translated by Dr. Hess, the author expounds in an 
interesting and yet thoroughly scientific manner, the 
rationale of healthy living so far as our relations to the 
air are concerned, and shows the scientific principles on 
which we should choose our clothes both as to material 
and make, and which should guide us in building our 
houses. In the third lecture he speaks of the relations of 
the air to the soil, or on the Ground-air, and shows how 
much remains to be done before the principles of hygiene 
and their practical application can reach anything like 
perfection. The following extracts will give an idea of 
Dr, Pettenkofer’s method of treatment — 

With regard to Clothing, the author says “ When 
exposed to luminous heat, the material* of oar clothing 
do not show very great differences, but m experi¬ 
menting on shirtings of diffeient ; »lours, the following 
result was obtained •—When white absorbed 100, pale 
straw colour absorbed 102, dark yellow 140, light green 
155, dark green 168, Turkish red 165, light blue 198, 
black 208. In the shade these differences nearly vanish. 
Krieger, in experimenting on tin cylinders filled with 
warm water, has found that a double tight covering by 
the same material does not retard the heat loss much 
more than a single one; but when the outer layer was 
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loose it retarded it very much. From this follows* the 
practical truth, that we can produce a very different 
effect by the same number of clothes according to their 
make. 

“ Generally our clothing has been considered as an ap¬ 
paratus for keeping the air from us. This conception is 
utterly erroneous, and we can bear no garment which 
does not allow of a continual ventilation of our surface, 
ust those textures which are most permeable to the air 
eep us warmest. I have examined different materials for 
their permeability to air, and taking the permeability of 
air passing through flannel as 100, linen allowed 58, silk 
40, buckskin 58, chamois 51, kid 1 part of air to pass 
through them. If the above-stated notion were correct, 
kid would keep us 100 times, chamois warmer by half, 
than flannel, and so on, while everyone knows,] that it is 
quite the reverse ” 

With reference to Fur the author says :—“ A fur 
is so arranged that its fine hair projecting into the 
air intercepts all the heat which flows from the surface of 
the body by radiation and conduction, and distributes 
this heat through the air which circulates between the 
single hair-cylinders. Thus the air, however cold it may 
be, reaches the nerves of our skm as a warmed air. 
Furred animals in winter, when touched superficially, give 
a very cold sensation , it is only near the skin that their 
hair feels warm. In a severe cold, certainly little of our 
animal heat comes as far as the points of the hair, from 
which it would escape by radiation or conduction, as the 
current of air in the fur cools the hair from its points 
towards its roots, and a severe cold penetrates only a little 
farther into the fur, without reaching the skm of the same. 
This can take place only at an exceedingly low tempera¬ 
ture, or when a very cold air is in violent motion. In a 
well-furred animal the changes of temperature 111 the 
surrounding air only change the latitudes at the cold and 
warm zones in the fur ; the place where the temperature 
of the body and the air equalise each other, moves be¬ 
tween the roots and points of the hair, and for this reason 
a furred animal is not warmer in summer than m winter. 
In summer its heat leaves at the points, in winter near the 
roots of the hair." 

Journal of the Proceedings and Annual Report of the 
Winchester and Hampshire Scientific and Literary 
Society, vol. 1, part 11. 1871-2 (Winchester. Warren 
and Son, 1873). 

We are glad to see from the Third Annual Report of this 
Society that it continues prosperous, the number of mem¬ 
bers being, m 1872, 105. We hope good use will be made 
of the valuable herbarium of flowering plants, ferns, 
lichens, &c., collected and arranged by the late Mr. Hill, 
which has come into the possession of the society, through 
the generosity of the Mayor, Mr. R. P. Forder, and the 
President The present part of the journal contains a 
number of papers, literary and scientific, read at various 
meetings of the society. The principal one is the Intro¬ 
ductory Address delivered at the commencement of the 
third session, by the Rev. Canon Kingsley, on “ B10- 
Geology— the science which treats of the distribution of 
plants and animals over the globe, and the causes of that 
distribution/ The address is an eloquent one, it can 
easily be imagined, shows extensive knowledge and great 
shrewdness, and contains many valuable hints both to 
young and old naturalists. Most of the other papers are 
also by clergymen, the principal ones being the follow¬ 
ing •—“ On the Dawn of Thought in Greece,” by the 
Rev. W. Awdry ; “ On the Metamorphosis of Lepidop- 
tera,” by Mr. J. Pamplin ; “ the Planet Jupiter,” by the 
Rev E. Firmstone, in which the author gives many inte¬ 
resting facts and speculations as to the condition of that 
planet ; “ Vesuvius previous to and during the Eruption 
of 1872,’’ by the Rev. C. A. Johns, in which the author 
describes an ascent he made shortly before the last erup¬ 


tion, and appends a condensed abstract of Palmieri’s 
account of the eruption. Appended to the journal is a 
valuable list of 315 works on the Geology, Mineralogy, 
and Paleontology of the Hampshire Basin, compiled by 
Mr. William Whitaker, of the Geological Survey. 


LETTERS tO THE EDITOR 
[The Editor does not hold htmself t esponsiblcfor opinions expressed 
by its correspondents. No notice is taken of anonymous 
communications. ] 

Wyville Thomson and the Ventnculidse 

I 1 rust that you will afford me a little space for a few 
remarks upon some passages m Prof Wyville-Thomson’s book, 
the “Depths of the Sea, which, owing to many engagements, 
has only just come into my hands So earnest a labourer m the 
wide field of truth will not, I hope, deem me discourteous if I 
point out one comer where his feet have slipped , and if it be 
objected that, after all, it is only in a small spot, the learned 
Professor will, I am sure, agree with the answer that, even In 
the smallest steps towards truth, attainable accuracy is im- 

In 1847-48 my fathei published a series of papers in the 
“Annals and Magazine of Natural History,” which were after¬ 
wards collected into a volume, on the “Ventnculidse of the 
chalk, their microscopic structure, affinities, and classification.” 
This work, which still remains, I believe, the authonty on its 
subject, introduced order and classification where before all was 
confusion, expressly founding these upon two guiding principles 
of anatomy, the existence of which had been proved by searching 
tests These two principles—the first being the structure, the 
second the fold, of the membrane—I am careful to recall, as I 
think there is considerable misapprehension regarding them 
The chief locality of these fossils was in the south and west of 
England 

In his chapter on the Continuity 0/ the Chalk, Prof Thomson 
brings forward several families of ancient fauna as palmolontolo- 
gical evidence in support of his argument Among these he 
devotes some attention to the Ventriculidte (lie calls them Ven- 
tneuhiet, but why ? In the same sentence he uses the family 
name HexactincUtdit) , but, though he acknowledges my father's 
work, and refers to his “minute and most accurate description 
of their structure,” it does not appear by what follows that he 
has quite comprehended it • “ He (Mr Toulmm Smith) found 
them to consist of tubes of extreme tenuity, delicately meshed, 
and having between them interspaces usually with very regular 
cubial or octohedral forms ’’ [“ Depths,” See, p 482]. This de- 
scnption (the Professor will forgive me for saying so) does not 
convey a very clear idea of any structure, and certainly does not 
apply to the Ventnculidse : if the word “ tube ” here means the 
body of the creature, it may in one sense be partially true of a 
few species m each of the genera— Ventriculites , Cephahtes, and 
Brae/oolites, but if it is intended to apply to the substance of 
the structure, I must say that it denotes a complete error. My 
father’s words are, that “ the membrane of the Ventnculidse is 
composed of very delicate fibres,” “the fibre Is single and solid, 
never fistular,” and that in this structure * ‘ there are no tubes what . 
eved’(pp 21,25,30). My father carefully desenbes this membrane, 
and matks it as the essential charactenstic of the whole family of 
Ventnculidse. Among the thirty-five species, for the most part 
marked by strong differences, he points out that VentneutiUs 
simplex is the type of the whole family, consisting of a single 
membrane without a trace of fold 

Now, Prof. Thomson gives a figure of the octohedral structure 
to which I will not take exception, but he writes underneath it, 
“ Vmtncuhtes simplex, Toulmin Smith. Section of the outer 
wall, showing the structure of the silicious net-work.” This 
implies, while citing my father’s name (1) that this structure is 
proper to that species ; and (2) thaf tjiere is an inner wall. It 
also speaks of the net-work as silifdMnf while, two pages before, 
it is said, that “Mr Toulmin SiffitnSupposed that the skeleton 
of the Vcntnculite had been originally calcareous ” But though 
mistakes of this sort might easily arise through misapprehension, 
I must say I was very much astonished to see the figures, one of 
the entire fossil, the other of the “outer surface,” given as 
“ Ventriculites simplex, Toulmm Smith," from Mr. Sanderson's 
collection (“ Depths,” &c., pp. 483, 484.) A glance at Fig.l, 
on the second plate in my father’s book, will show that the nun* 
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has been misapplied to this specimen, which, as far as can lie 
judged from the drawing, appears to be either Ventncuhks quin- 
tunemhs, or one of the Cephalitis, both quite different in outward 
appearance from the plain simplex I know that it is often not 
so easy to distinguish the species of those preserved in' flint as of 
those in chalk, but in this instance it is quite evident that it is 

My object m writing the above has been to vindicate my father’s 
scientific accuracy, and to recall the facts he worked out. With 
regard to another point it is stated by Prof Thomson that some 
of the beautiful sponges discovered 111 the late deep-sea dredgings, 
especially the Holtcma and its allies, and the Ventriculites, “be¬ 
long to the same family, in some cases to very nearly allied 
genera,” or, as Dr Carpenter puts it (“flood Words” October 
1873, p 703) —" Here we found the type of the old Ventriculites 
which were supposed to be extinct, still living on in the deep 
sea ” Much as my father would ha\e delighted in the exquisite 
beauty of these new forms (the hupltcUlla he had examined in 
1848), I do not think that he could have acknowledged the IIol- 
tenui as belonging to the ancient Ventnculidae, nor, if the use of 
the word “type” depend for its force upon the character of 
structure, can it be truly said to he a type of that family True, 
it possesses a silicious skeleton, but so does the Euplectella, and 
neither from Prof Thomson's description (“ Depths" PP 70-72). 
nor my own examination, can 1 discover m the Holtenia any 
trace of or resemblance to the delicate structure and folded 
membrane of the Ventnculidie With great deference, therefore, 
to the opinion of these investigators (if I am wrong 1 will gladly 
learn), it appeals to me that the modern type of the old Ventn- 
cuhte is yet to be found 

I will add that the series of specimens figured in my father’s 
book is m the llrilith Museum, open to examination by students, 
together with a large portion of hi collection of the Venlri- 
culidse 

Highgate, Sept 27 Lucy IWlmin Smith 

“Deidamta” 

I NOTICI' in Pi of, Wyvillc Thomson’s extiemely interesting 
papers the name Denlamia v Willemoes-Suhm, used for a crus¬ 
tacean genus 1 Ins name must be changed, inasmuch as it is 
preoccupied m Articulata by Dr Clemens m 1859 Dr Clemens 
has used the title for a valid genus of North American Splnngulat 
1 propose, therefore, for the genus in Crustacea, the name iVtlle- 
moesiii, in honour of its discoi trer, with the two species/</>ftv4nf)'/.r 
and cruii/ir, the former tile type 

Art, R Grote, 

Curator of Articulata, B.SN S. 

Buffalo, U S., Sept 15 

Dr Sanderson’s Experiments and Archebiosis 

In a communication made to the British Association during its 
recent meeting at Bradford, Dr Sanderson criticises the experi¬ 
ments of Prof. Huizinga, and also throws doubt upon the validity 
of the conclusions which 1 have drawn from experiments of my own 
The “ Note ” appears in your columns this week , and seeing the 
nature of the conclusion drawn by Di. Sanderson from his 
experiments, I am not a little surpused to find no mention 
in it of one most important point, vu , the temperature at which 
Bacteria are killed when immeiseU in fluids 

It must be obvious to all who understand the real nature of 
the question at issue, that no valid conclusion can be drawn by 
Dr Sanderson from his experiments, unless he is able to argue 
from a definite conviction as to the temperatuie at which liacteiia 
are killed in fluids 

Now a study of Dr. Sanderson’s writings would show the 
reader that up to the time of their publication he had every 
reason to believe that Bacteria were uniformly killed in fluids at 
a temperature of ioo° C if he still believes this to be true, he 
cannot (in the light of facts which he has learned concerning the 
productivity of previously boiled fluids in'closed flasks) refuse 
his assent to my mam prrtSjg^m, viz , that Bacteria are capable 
of arising in fluids independently of living reproductive or germi¬ 
nal particles. 

But the conclusion which Dr. Sanderson ddes draw from his 
experiments, and his imputation that facts do not warrant the 
conclusion of Prof. Haizuiga and myself, would seem to imply 
that he is in possession of some new evidence subversive of his 
previous opinion, and tending to contradict views which I have 
recently published concerning the death-point of Bacteria in 


heated fluids. (“ Proceedings of Royal Society,” Nos 143 and 
145, l&IZ) 

As Dr. Sanderson is entirely silent upon this point, I venture 
to ask, both for my own information and for that of your readers, 
whether he still believes that Bacteria are killed by a temperature 
of 100“ C. in fluids; and if not, upon what grounds he has 
changed his opinion 7 

In the face of his expressed intention (not a little contradicted, 
as I venture to think, by lus public action) of taking no part in 
the “ spontaneous generation ” controversy, I ask Dr Sanderson 
tins question, because I cannot suppose that he would publicly 
thiow doubt upon the validity of the conclusion which Prof 
Huizinga and I have drawn fiom our experiments, in the absence 
of fiesh evidence of his own upon the thermal death-point ot 
Bacteria 

At present he has publicly expressed the opinion that we ire 
not warranted in our conclusions, whilst he has given no suffi¬ 
cient information either to the world of science or to ourselves 
by which to test the correctness of his own conclusion. T his 
seems neither just to us nor to himself 

II Charlton Bastian 

University College, Oct. 3 


Mr D. Forbes’s Criticism of Mi R. Mallet’s Volcanic 
Theory 

After the lapse of half a year Mr D Forbes has recuried 
in Nature for Sept, p 1873, to my remarks published inNATURE 
of March 20 last, to his remarks upon my Theory of Volcamo 
hnergy and Heat contained in his review of my translation of 
Palmieri’s “Inccndio Vcsuviano,” which appeared in Nature 
of February 6 preceding. 

I pray your permission to make some remarks upon Mr. 
Forbes’s last production. They are the last by which I shall 
prolong this unpleasant controversy 

Mr Forbes affirmed that if anything was certain, it was that 
the eiecta of volcanoes m all ages and all over the world are 
identical chemically or mineralogically, and upon this assumption 
passes a summary condemnation upon my theory, which he 
predicts wt’l never receive acceptance from anyone—chemist, 
or mineralogist, or geologist This rash and I will now say 
discourteous prediction I at once disposed of by Riving the 
names of two authorities, whose competence even Mi Forbes 
could not question, who had already accepted my views. 

To this Mr Forbes now says, that, as these gentlemen pos¬ 
sessed for their guidance in assenting to the bare statement of my 
views, no letter information than that upon which lie dissented 
from them, so they may have been mistaken and not he How 
13 Mr. Forbes sure they had no better information, and can it be 
possible that he is so dull in weighing the force of evidence as to 
see no difference in probability of error between two assumed 
equally competent men—one of whom enn assent to a proposition 
upon his prior knowledge and without waiting for proof, and 
another, who dissents, before he has heard what can be advanced 
in favour of the proposition and against his own previous know¬ 
ledge or supposed knowledge? This, however, is now immate¬ 
rial except as an indication of Mr F orbes’s capacity for weighing 

To Mr. Forbes’s grand objection I replied that it is based upon 
error as to fact—that it is not true that all volcanic solid ejecta 
are identical at all times and everywhere. 

While I denied, and do again deny, that identity, chemical or 
mineralogical, exists in those bodies, I admitted that they do pre¬ 
sent a great general resemblance—which is just what we should 
expect 

1 added a very important remark, namely that whether it were 
tiue or false that all volcanic cjccta were identical, chemically 
or mineralogically—the fact, whether one way or the other, did 
not apply to or affect my theore'ic views as to the nature and 
origin of volcanic energy anil heat, one way or the other, the 
identity or dissimilarity between the ejecta as found at the sur¬ 
face must be the same, whether they be derived from materials 
already and constantly 111 fusion, or be fused by elevation of tem¬ 
perature locally and temporarily produced , the materials fused 

being the same in both cases. . , 

This last objection, which is fatal to Mr Forbes’s criticism, 
whether the foundation on which he has rested it be true or false, 
he either has not noticed or finds it convenient now to ignore. 

I illustrated the want of identity, chemical or mineralogical, 
and yet the great general similarity at all times and places of 
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volcanic ejecta, by the analogy of the blast furnace, in which 
the same materials in the same proportions do not even in any 
one furnace, or at all times, produce identical slags 
What is Mr. Forbes’s reply? That the intention of the Iron 
master is to produce slags always the same, as the indication that 
the furnace is working well 

Doubtless the Intention and desire of the iron-roaster is to pro¬ 
duce good iron, and at all times as nearly as he can such a slag 
as indicates that he is doing so. But, as a matter of fact, he is not 
able to reach this He can only approximate to constancy in 
the chemical or mmeralogical constitution of his slags, which are 
never identical, even lor short periods Is this substitution of the 
intentions of the iron master for the actual facts of the blast fur¬ 
nace slags, on Mr. Foibes’% part, woithy of the candour of the 
searcher for truth , or docs it not rather resemble the dialectic 
wriggle of the advocate ? 

Complete identity between any two rocky masses, ejected or 
otherwise, can only exist wheie the same elements in the same 

n iortions are combined in the same way, and in the same 
scular aggregation If the mere presence 111 greater or less 
proportion in the mass, of certain crystallised tmneials in any 
variable proportion, such as felspar, pyroxene, or leucitc, m the 
magma of lavas, were enough to constitute identity, then nearly 
all the known rocks of .the world, crystalline, igneous, and sedi¬ 
mentary, might be viewed as identical, for all consist of a few 
elements and of a few prevailing simpler minerals 
While still seeming 10 maintain hisorigmalstatement, Mr Forbes 
nowsubslitutcs (or identity —a great sumlantym all volcanic rocks 
Further discussion is therefore needless -nor indeed would discus¬ 
sion of my views as to volcanic heat, &c., lead to any good result— 
with a gentleman whose notions of scientific method are such, 
that alter six months’ consideration he holds' any distinction 
between hypothesis and theory to be mere hair splitting, and 
whose notions of physico-mechamcs are of that confused cha¬ 
racter, that he views pressure and work to be quite the same, 
and that it is matter of indifference whether we talk of " pressure 
converted into its equivalent, heat,” or of work transformed into 
heat 

Would Mr Forbes enlighten your readers by stating m figures 
what is the equivalent in heat, of the pressure of a weight of ten 
pounds, resting upon a rigid level plane ? 

Were Mr I orbes of any real authority upon volcanic subjects, 
there might have been more ground for his sweeping and antici¬ 
patory condemnation of my views as to volcanic energy, which, 
however, in that case, he would nevei have uttered, but on looking 
down the list of his published papers, I do not find any treating of 
vulcanology simply, nor am f aware that he lias ever enlarged 
the boundaries of our knowledge in that department by a hair’s 
breadth. 

Mr Forbes appears to think that chemists, mineralogists, and 
geologists are the sole arbiteis of all questions as to the nature 
and origin of volcanic heat and energy Whatever they may have 
done to add to our knowledge of the visible and tangible pheno¬ 
mena of volcanic vents or cones, they have as yet conttibuted 
really nothing to discovering the nature and origin of volcanic 
heat itself, it we except some valuable negative evidence drawn 
from the gaseous emanations by chemists of late years, subver¬ 
sive of the older theories of the chemical ongin of volcanic heat, 
still not quite extinct It is much more to the physicist and 
theoretic mechanician dealing laigely wuh the physiqueduglobe, 
that we must look for further light, and whose piovince it will be 
to decide when the right key shall have been found to that enigma 
of ages, the true nature and origin of volcanic heat and energy. 

I am done, sir, with this controversy, unwillingly entered upon, 
not in irritation, as Mr. l'oibes states, but because 1 felt justified 
in protesting sgarnst new and I believe important views being 
obscured in limine, by objection based only on error 

My paper containing those views will ere long be before the 
world My 100 separate copies (as author) fiom the ‘‘Phil 
Trans.” are already in the hands of or on the way to many men 
of science. The volume itself ot the “ Transactions” will no 
doubt appear before the end of the year, and to the verdict of 
the real men of science of the wotld, versed in the subject and 
competent to judge of it, I leave the result. 

London, Oct 6 Robert Mallet 

On the Equilibrium of Temperature of a Gaseous 
Column subject to Gravity 
From Mr. Clerk-Maxwell's, reply to my note on this subject 
which appeared m youi columns a short time since, it would 


appear that he does not profess so much fully to explain the 
difficulty suggested by me as to show that it is capable of ex¬ 
planation, referring your readers to his other works for farther 
information I would not, therefore, have troubled you farther 
on the subject had it not occurred to me on reading Mr. 
Maxwell’s letter that I could state the case in such a way as to 
render clearly apparent the grounds for taking different views on 
this point 

Let a vertical column of gas, subject to gravity and in a state 
of equilibrium as to pressure and temperature, be divided by a 
horizontal plane P into two parts, A above and B below. 

In the time A t let a mass M, of particles pass la their free 
course fiom A to B, and a mass M a from B to A 

I At the portion of A from which the particles composing Mj 
proceed he called the upper stratum, and the corresponding 
pait of B the lower stratum, then the following consequences 
may be deduced — 

1 From the equilibrium of density 

M, - Mj 

2 From the equilibrium of temperature the amounts of work 
in M, and M, while passing through P are equal 

3 From the effect of gravity the work m M while m A 
reckoning from the commencement of the free course of each 
particle composing M t , is less than at P, while that in M, is 

4 Whence it follows that of the two equal masses M t and M a 
in the upper and lower strata respectively M, contains less work 
than Mj 

5 The work in M, while in the upper stratum reckoned as 
belore, is the same as that of any other equal average mass in 
that stratum, and the same is the case also of M a 

6 The average amounts of work in equal masses in the two 
strati, and the consequent temperatures of the strata are unequal, 
the lower stratum having the higher temperature 

I suppose Mr Maxwell would deny the truth of statement (5) 

I presume he would argue as follows — 

“Of all the particles in the lower stratum which in the time 
A/have at the commencement of their free course a velocity 
and direction such as would take them through P, gravity in 
selecting those which compose M 2 excludes those whose veloci¬ 
ties are insufficient to overcome the effects of their weights, while 
in forming M, particles of loir velocity are selected (included ?), 
which, but for the effects of gravity, would not have cut P in 
their free courses, consequently the particles in M, have an 
average velocity less than that of the upper stratum from which 
they come, while the particles of M„ have a gi eater average 
velocity than that oi the lower stratum, and consequently the 
inequality of the average velocity of the particles in the two 
strata cannot be inferred from the inequality of the average velo¬ 
cities of the particles composing M, and M, while in those 

This argument, tlierelore, assumes the theory that in a given 
mass of uniform temperature there are particles moving with 
every velocity from nothing upwards to a certain limit, and 
mixed in certain proportions That thu is actually Mr Max¬ 
well’s view I own I might have remembered, but I suppose I 
overlooked it from an impression in my own mind that the 
molecular motion was to be regarded as being of a planetary (or 
in the case of gases a cometary) nature That in masses of the 
same temperature velocities were to be regarded as practically 
uniform, except in so far as affected by the distance of the par¬ 
ticles apart, and that the so-callei impacts of particles were 
more properly to be regarded as perihelion passages of bodies 
moving among each other in hyperbolic orbits if this view is 
the more accurate one, then obviously the argument which I 
have assumed that Mr. Maxwell would use, falls to the ground. 

Is there no possibility of testing the nature of the thermal 
equilibrium of a column of still air ? The result would at any 
rate throw an unexpected light on the nature of molecular 
motion 

GraaffRcinet College, July ^ - flg F. Guthrie 

The Sphygmograph 

Dr Galabin, in his letter published In your last number, 
criticises my explanation of the cause of the small wave in the 
first part of the sphygmograph trace, which he calls the tidal 
wave. In his criticism he does not take into consideifction,the 
haunodromograph traoes of Chauveau, on which my explanation 
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Is entirely based, and without a reasonable interpretation of 
which no explanation can be considered satisfactory. The 
bsemodroraograph trace proves that the “ tidal wave ” of Dr 
Galabin has a shock origin, as I have shown in the “ Journal of 
Anatomy and Physiology” (Nov 187a), and that the dicrotic 
wave is its resulting tidal wave 

Dr Galabin appeals to the * ‘ tidal wave ” in the trace from the 
artery at the foot, in proof of his explanation , I have taken 
many from that locality, and find that the tidal wave is never 
represented at all (as my explanation requires), for it is thrown 
so far back that it becomes blended with the primary rise 

My explanation of the details of the cardiograph is ques¬ 
tioned, because my tracings are said to have been taken with “ a 
lever moving on a pivot, and balanced between two springs.” 
Such was undoubtedly the case in my cardio-sphygmograph 
observations, but not in my paper on the cardiograph tiace, when 
the instrument employed was, what Dr Galabin recommends, 
the ordinary sphygmograph, applied to the chest-wall 

As long as Dr Galabin has not full faith in the reliability of 
the sphygmograph and its indications, it is almost impossible 
to maintain an argument with him, for it is hardly worth discuss¬ 
ing points which may Ire only the results of instrumental impel- 
fections These are now understood, and can be easily elimi¬ 
nated A II G \RRoI) 


Venomous Caterpillar 

Tiil caterpillais mentioned by R Henson 111 join paper of 
August 14, aie not at all uncommon 111 ( ilcutta (due da> my 
little fjirl was biought to me with wlnt appeired to be a good 

and on my trying to lemove it 111 a horned way, I (Woven.,1 
that it was not lung but a mass of snnll hairs f he child li ul 
put her arm into an empty tub on the inner edge of which the 
caterpillai was ciawling As soon as she pressed it, she stalled 
as if she had been stung All the seivants ciowtled round the 
child and pointed to then heads, blit as I was not a pioheient in 
their language I eould not make out what they meant X tiled 
to do what I eould with my fingers to remove the hairs, but 
this seemed very painful, and the swelling round about kept in¬ 
creasing The ayah, however, soon appealed, attiactul by the 
child's crying, and sce>meel to know whal was to lx. done She 
got some of my hair, made a kind of small brush of it, and gently 
passed it over the lnjuicd part In a few moments the hairs 
were all removed, mil nothing was left but a white blister Ibis 
remained for two 01 tlnce days and then subsided In the 
Calcutta schools tlic boys call these caterpillars “ woolly lx.,us,' 
and if stung by them ask foi “a head,” and a few mbs soon 
removes the disagreeable appendages 

C 11 C H 

Calcutta, Sept. 9 

Harmonic Echoes 

Lord Rayleigh's notes on Harmonic Echoes recall to my 
recollection a little experience which I had in hearing what I 
supposed to be overtones reflected. 

I have frequent occasion to cross a portion of an open public 
ark in which there are few trees When any sharp sounds arc 
eard in the neighbourhood, as, for instance, the sound of the 
rod m the beating of carpets in a field near at hand, cunous re¬ 
sponses to the blows of the rod are heard, and these responses 
or echoes have not the same pitch as the originating sound I 
was puzzled for some tune to account for this echo in an open 
park, with almost nothing above the level of the grass but the 
iron railings, till I satisfied myself, by occupying various posi¬ 
tions, that the echoes were reflections of sound from these narrow 
fences. But why the difference in pitch between the originating 
sound and the echo? This, I concluded, might result from the 
overtones of the sound being reflected from the thin Iron bars 
which constitute the railing It was also observable that it was 
only the sharp sound emitted by the beating rod which wis 
echoed, and not the dull sound arising from the carpet wheu 
struck. The hands struck sharply together will also cause an 
echo from the fences, which is higher in pitch than the sound of 
the clapping hands. It would be very interesting* to expeument 
on this point by sounding, at a proper distance, notes of known 
pitch before narrow, upright, or honzontal bars, and then ascer¬ 
taining the pitch of the echo, «nd the relation of the latter to the 
else of the reflecting surface. W. J. M. 


Ii appears tolerably well established that harmonic echoes are 
selective echoes, that is to say, echoes which, from whatever 
cause, select and return one of the harmonies of the original 
wall out the fundamental 

It may perhaps be found that there are othei sule.tivc echoes 
than the harmonic kind In one of the galleries of the very 
large parish church of Monkstown, co Dublin, the sound of h> 
is heard with peculiar intensity, both in the smgmg and m 
the responses. This is not an echo, but it may perhaps be a 
fact of the same kind with selective echoes 
Old Forge, Dunmurry Josum John Muki’IIY 


Carbon Battery Plate^ 

(_*»ULD you oblige me wall information (or state where it 
could be obtained) respecting the piocess of manufacture of hard 
carbon battery plates, as I have some experiments on hand 
which necessitate the manufacture of plates of a peculiar shape, 
and I can neither get them made nor obtain sufficient informa¬ 
tion to enable me to make them well 

Warrington T W 1'Li.rcHKR 

Brilliant Meteor 

< W the evening of September 7, at about 9 7 pm, while 
•v cl king in a noitlieily direction 111 one of tile streets of Tiverton, 
I siw a very largo and brilliant meteor slowly descend from east 
to west, but 111 an almost vcitical direction 1 he sky was almost 
entirely covered with a thin veil o( cloud, winch obscured the 
star-., so that l was not able to note Us course with reference to 
flic.11, but the altitude of the point at which it first appeared 
was about 45 1 , Us pith was inclined to the vertical at an angle 
of about s°, and it ilisappt ued behind a roof at ail elevation of 
about 20°, at a point about 90" to the north of the moon which 
could lie seen through the clouds l'ho light of the meteor was 
pn 1 mill and flickering, and far exceeded in intensity that of 
\ urns when at her maximum brilliant y, but I could not see any 
tiam T I’KRKtNS 

Reading School 


NORTHERN LIMIT Of PHANEROGAMIC 
VEGEJATION 

r\\PTAIN MARKHAM has most kindly presented to 
the Hc-rbanum of the* Koyal G udens, Kew, a small 
lmt very interesting collection ol plants brought back by 
linn from his recent Arctic voy igc* Amongst them are 
four specimens which he obtained from Di Bessel, who 
collected them m lat 82 J N , the most northern position 
fiom which any phanciogamic vegetation has hitherto 
besn procured. The locality appeals to have been on 
the east side of Smith’s Sound The species are Dr aba 
ol/una, L., Ce>asttum alfitnum, L , 7 aiaxacum Dens- 
Lonis t Dcsf. var. , Poa/Uxuosa , Wahl. 

Jos. D. Hooker 


THE WEALDLN BORING 
'■PHE readers of Nature will be interested in learning 
-*■ that the lowest beds now reached by the Sussex bor¬ 
ing are not Wealddn, but of marine origin , that the most 
distinct of the shells yet examined by me is a Lingula, that 
it is Lingula ovahs, a shell of the Kimmeridge clay The 
specimens which contain it were placed in my hands by 
Mr Peyton, with Mr Willett’s consent. We are, m fact, 
already below the Wealden, in the pelagic sea-bed far 
from its ancient shore 

J. Phillips 


THE NEW MARINE AMMAL PROM WASH¬ 
INGTON TERRI 7 OR V 

A T the meeting of the British Association in 1872, 
■TT* I exhibited before Section 1) specimens of some 
long white bodies resembling pe eled wfliow-wands, which 
I had received from Barraud’s Inlet, Washington Terri¬ 
tory, with the information that they were the “ backbones 
of a fish.” Subsequently I published what intelligence I 
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could collect upon the subject in this journal,* and urged 
the expediency of further investigation in order to dis¬ 
cover the true nature of these curious objects. I also 
called the attention of various correspondents in America 
to the same subject, and sent them copies of the article 
in Nature. 

It appears that the problem has now been satisfactorily 
solved, and that Prof. KOIliker, Mr. Moscly, and other 
naturalists, who held that these organisms were the axes 
of an unknown Alcyonarian polyp of the family Pennatu- 
lidae were correct. 

In a paper communicated to the Californian Academy 
of Sciences on the 18th of August last, of which I have 
received a separate copy, Mr. R. E. C Stearns states that 
a specimen of the Polyp, of which these bodies are the 
axes, had been presented to the Academy by Dr. James 
Blake. Mr. Stearns describes the polyp at full length, 
and proposes to call it Verrillta blaktt. He describes the 
general aspect of the species as resembling that of Pavo- 
narta quadrangularts , but states that the polyps are 
arranged m “ two unilateral longitudinal senes ” 

I may add, that a communication from Dr. Edward 
L. Moss on the same subject, has been received by the 
Zoological Society of London, and will be read at one 
of the meetings next session. P. L SCLATER 


THE RAY SOCIETY* 


T HE Council, in presenting their thirtieth Annual Re¬ 
port, congratulate the members upon the continued 
prosperity of the Society. 

The lapse of time, so marked by the production of a 
long senes of volumes on zoology and botany, issued 
under the auspices of the Society, has scarcely lessened 
the original dimensions of the Printed List of Monographs 
in preparation and in progiess , the completion of old 
memoirs being ever counterbalanced by offers of works 
from new authors. A recent proposal by Mr. G. B. 
Buckton to describe the British Aphides is a case in 
point. This addition will occupy the place left void by 
the publication of Sir John Lubbock’s very valuable and 
interesting contribution to the study of insect life. 

Since the last annual meeting some attempt has been 
made, not unsuccessfully, to reduce the arrears in the 
issue of the volumes. The monograph for the year 1871, 
the “Collembola and Thysanura,” by Sir John Lubbock, 
Bart., M.P, has already been distributed to the mem¬ 
bers , the work for the year 1872, the “ British Annelids,” 
Part I., containing the Nemerteans, by Dr. W. C. McIn¬ 
tosh, has been so far finished that it will be ready in a 
few weeks’ time for the binder , whilst the volume for the 
year 1873, the “ Spongiad*,” vol. 111, by Dr Bowerbank, 
is, with the exception of a single plate, completed. 

The Council have considered that it would be to the 
advantage of the Society if members could obtain the 
past annual volumes at the original (or in some cases at 
less than the original) subscription price. With this view 
resolutions have been passed first, that the annual 
volumes, or sets of annual volumes, issued during the last 
ten years should be purchasable by members at the sub¬ 
scription price of one guinea; and, secondly, that the 
books in stock, published eailier than the year 1863, 
should be supplied at a lower cost than that named in 
previous reports ; and, thirdly, that certain of the volumes 
belonging to the years 1865, 1866, 1867, and 1868, for¬ 
merly not distributed separately, should be offered to 
members for sums less than that of the year’s subscrip¬ 
tion. 

In accordance with these resolutions, a list of books 
and prices has been prepared. The volumes may be ob¬ 
tained on application to the secretary. 


The volumes in preparation for future years are 

Mr. St. George Mivart’s “ Monograph of the Tailed 
Amphibia.” 

Rev. O. P. Cambridge’s supplementary volume on 
“ British Spiders.” 

Messrs. Douglas and Scott’s work on the “British 
Hemiptera Homoptera.” 

Dr. Gaeitner’s work on “ Hybridism in Plants ” (Bas- 
tarderzeugung), translated from the German by W. Carru- 
thers, F.R.S. 

l'rof. Haeckel’s “ Morphologic.” A new edition, revised 
by himself, and translated from the German. 

Mr. Hancock’s Monograph of the “ British Tunicata.,” 

Mr. Andrew Murray’s work on the “ Comferae.” 

Rev. H. B. Tristram’s “ Synopsis of the Fauna and 
Flora of Palestine.” 

l’rof. Westwood’s Monograph of the “ Mantidas,” with 
illustrations by Mr. E. A Smith. 

Mr. Buckton’s Monograph on the “ British Aphides.” 

’I he Council, in conclusion, would urge the members to 
assist in the work of obtaining new subscribers, seeing 
that very many old friends are being removed from the 
list of the Society year by year through death and vanous 
causes 


ON THE INTERNAL NOSE OF THE PECCARIES 
AND PIGS 

I N examining the sections of the skulls of the Wild Boar 
the Babirussa, the Phacochoer, and the Peccary, I was 
struck with the great difference in the form and develop¬ 
ment of the internal part of the organ of smelling of the 
peccary as distinguished between it and the other genera. 

The Wild Boar, Babirussa, and Phacochoer, have the 
nasal cavities on each side of the head large, broad, and 
continued from the outer to the internal nostrils in a 
simple manner, and they are only separated from the 
palate by a thin bone, as they are in the sheep and the 
generality of allied animals. In these animals the turbi- 
nal bone arises from the centre of the outside of each 
nasal cavity, and is divided above into two plates which 
arc rolled backwards, towards the outer side of the nose. 
There is a perforation between the hinder edge of the in¬ 
termaxillary bone and the palatine bone in front of the 
palate behind the cutting teeth which opens directly into 
the front of the nasal cavity just within the nostrils, as 
figured in Huxley’s “ Elementary Atlas,” t. 1. 4 d. 

In the peccary the internal nostrils open into a small 
cavity, which soon becomes tubular, pervading a large 
hollow cellular part which occupies the space above the 
palatine bones, and then gives off a large opening on the 
outer side to the turbinal bones, and is continued in a 
smaller tube to a small opening on each side of the front 
part of the palate, behind the cutting tooth This aper¬ 
ture is evidently analogous to the large perforation in 
front of the palate of the pigs, but is quite of a different 
structure. There is a cavity further in near the external 
nostrils, which forms an opening to the pituitary con¬ 
volutions, to which I see nothing like in the skull of 
the pigs. The naso-turbmal is fixed by its upper 
edge to the upper part of the nasal cavity, and is 
rolled inwards, and there is a lamina on the lower side 
from the expanded part of the tubular internal nostril, 
which meets the one from the upper edge. The whole 
structure of this part is quite different from that in the 
pigs, and Phacochoer, and justifies the separation of the 
Peccaries as a different group from the pigs. I may also 
remark that m this genus there is a well-marked bony 
plate on each side of the brain cavity, that separates the 
edge of the ceicbrum from the cerebellum. Inis septum 
is only slightly marked in the skull of the wild boar, and 
is entirely absent in the Babirussa and Phacochoer. 

j F. Gray 




Qti. 9, 1873J 


NATURE 


ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE* 

VI. 

A T the time when the metric system was originated, the 
French standards of weights were the series known as 
the Pile de Charlemagne, the unit being the Ltvrc potds 
de marc of 16 antes, and double the poids de marc. The 
metric equivalent of the potd de marc was subsequently 
determined to be 244 753 grammes. The once was divided 
into 8 gros (or drachms), and the gros into 72 grains. 
The old French Lean of 9216 French gratm was" there¬ 
fore equal to 489 506 grammes, and 7554 English troy 
grains. The French grain was thus equal to 0818 
English troy gram. In determining the new unit of 
metric weight, it was necessary to ascertain the actual 
value in terms of the existing system of the livre and its 
subdivisions, of the provisional weights used; and from 
accurately comparing them with the old standards, it was 
deduced from the ascertained weight of the measured 
cylinder, that the weight of a cubic decimetre of distilled 
water at its maximum density, or at 4 0 C, which was 
09992072 of the provisional kilogram, was equal to 
18827*15 grains of the potds de marc. This, accordingly, 
was definitively adopted as the true weight of the kilo¬ 
gram, the new unit of metric weight. 

The determination by the French Commission of the 
weight of a cubic decimetre of water at its maximum 
density differs somewhat from later authoritative deter¬ 
minations made in England and other countries, as may 
be seen from the following tabular statement — 





Weight of cubic 

Ilatc 

Country 

()1,server 

<lc< imetre of 
distilled w iter 

At 4* C 

1795 

France . 

Lefevre-Gmcau . . . 

Grammes 

•x* 

| England 

| Shuskburgh and Kater 

1 1000480 

1825 

j Sweden, 

j Berrehus, Svanberg, 

( and Akertnann 

11000296 

1830 

1841 

Austria . 

Russia . 

Stampfer . ... 

Kupffer . . 

999653 

999989 



Mean.... 

1000 084 


But the latest and most carefully executed determination 
by Kupffer agrees so closely with the French determi¬ 
nation, that the actual weight of the primary kilogram 
may be taken as nearly identical with its theoretical defi¬ 
nition, and sufficiently accurate for all practical purposes 
From the provisional brass kilogram, with its error thus 
ascertained by the French Commission, two new standard 
kilograms were constructed by Fortin, one of platinum, 
the other of brass, and each was determined, after numerous 
comparisons and the requisite corrections, to be of the 
true weight when weighed in a vacuum. The platinum 
weight was constituted the primary metric standard 
kilogram, and is known as the Kilogramme des Archives. 
Its form is that of a cylinder of about 39^4 millimetres in 
diameter, and 397 metres high, having its edges slightly 
rounded, being similar to that of the English platinum 
kilogram shown of the actual size in Fig. 12. The density 
of the Kilogramme des Archives has never been precisely 
determined, as it has been deemed hazardous to weigh it in 
water from a fear of its not being entirely free from the 
arsenic used in preparing the platinum, and of dissolving 
this arsenic, and thus diminishing the weight pf the kilo¬ 
gram. Prof. Miller has assumed the volume of the 
Kilogramme des Archives when in its normal temperature 
of o C to be equal to the volume of 48-665-' 

* Comrnutd from p. 389 
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water at its maximum density, as determined by its cubic 
measurement, and consequently its density to be 20 5487 
Other computations, however, differ slightly from this 
determination. 

The brass kilogram was intended as the commercial 
standard, for regulating all ordinary metric weights in 
air, and was deposited at the Mmistere de l’lntcueure 
Pans. One uniform shape 13 adopted m France for all 
brass kilograms. They are made in the form of a cylinder 
surmounted with a knob. The height of the cylinder 
is equal to Us diameter, and the height and diameter of 
the knobs are equal to one half those of the cylinder. 
Like the platinum Kilogramme des Archives, the brass 
standard kilogram was never weighed in water, and its 
volume has been computed from its cubic measurement 
to be equal to that of 124‘59o grammes of water at its 
maximum density, thus making its density 8’206. In our 
standard air, t = 62° F ,b = 30 m., the platinum standard 
kilogram will thus displace 59-35 milligrams of air, and 
the brass kilogram 151 75 mgr , the apparent weight in 
air of the brass kilogram is consequently about 92 mgr 
less than that of the platinum standard This brass 
kilogram was assumed by the French Commission to be 
88'5 mgr. lighter than the platinum standard, when 
weighed in ordinary air. 

The primary platinum metre and kilogram were pre¬ 
sented by the Commission on June 22, 1799 to the Corps 
Legfslatif at Paris, and were legally constituted as the 
standards of length and weight of the new metric system 
throughout France by the law of Dec 9, 1799. They 
were deposited at the Palais des Archives 

A platinum copy of each of the primary metric standards 
of the metre and kilogram was constructed at the same 
time, and deposited at the Pans Observatory These 
standards, known as the Mitre de POhurvato/n , and 
the Kilogramme de VObiervatotri , were considered as next 
in authority to the primary standards. 

The unit of capacity of the metric system, the lit) e, repre¬ 
sents theoretically the measure of volume of a cubic deci¬ 
metre, or the cubic contents of a metallic vessel of this 
capacity when at the temperature of melting ice. But 
practically, there is no material primary standard litre, and 
the legal measure of the litre is determined from the kilo¬ 
gram ; that is to say, the litre actually is a measure con¬ 
taining a kilogram weight of distilled water at its maximum 
density. Such a measure can only be verified by com¬ 
putation, as the vessel itself must be taken at a different 
temperature from the water contained in it, the vessel at 
o° C., the water at a* C Authoritative tables are there¬ 
fore prepared for ascertaining the allowance to be made 
in every case for differences of temperature from the 
normal temperature, as well as for the difference of 
weight of air displaced by the metallic weight and the 
larger volume of water. 

For metric measures of surface, the are, equal to 100 
square metres in the unit, and for solid measures, more 
particularly for measuring wood, the s/ere, or cubic 
metre, is tne unit. 

The number and denominations of the metric weights 
and measures actually used in France and other countries, 
for which specific standards are provided, are as follows 
they include the double and the half of each decimal 
unit, with a duplicate unit to make up the number 9 
units 

- Double metre 

Metre, divided into tenths or deci¬ 
metres, &c. 

Half-metre, „ „ 

6 Metric Measures J Double decimetre, divided into cen- 

of Length . 'I tunetres and millimetres 

Decimetre, „ „ 

(For land) Chain of double deka- 
metre, or 20 metres, divided into 
metres, and links of 2 decimetres 
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’20, jo, 5,2, i, 1 kilogram* ^ 

500, aoo, 100,100 grammes (hectograms) 

50, ao, io, 10 „ (dekagrams) 

| 5, 2 > J» 1 » 

o'5,0*2, o 1, o 1 ! gramme (decigrams) 

I 0-05, o 02, o or, o’oi „ (centigrams) 
Lows, ow2, o 001,0-001 gramme (milligrams) 
'Hectolitre, or ‘roo litre* 

Demi-hectolitre, „ 50 „ 

Double dekalitre, „ 20 „ 

Dekalitre, „ 10 „ 

Demi-dekahtre, „ S „ 

Double litre, „ 2 „ 

Litre, „ t litre 

) Demi-litre, „ ’«* [0-5 „ 

| Double decilitre, „ Q 0-2 „ 

| Decilitre, „ o"i „ 

| Demi-decilitre, „ 005 „ 

Double centilitre, „ 002 „ 

L Centilitre, „ o - oi „ 

Total number of metric weights and measures used In 
France and other countries, 49 
For dry commodities, the demi-dekahtre is the smallest 
measure used. The litre being equal to a cubic deci¬ 


3* Metric 
Weights ‘ 


13 Metric Measures 
of Capacity 


metre, or 1,000 cubic centimetres, in volume, it also equal 
to 1,000 grammes weight of distilled water at Its maid* 
mum density ; consequently the 
Demihtre ■» 5 00 cubic centimetres, or grammes 
weight of water. 

Double decilitre — 200 „ „ 

Decilitre — 100 „ „ 

Demi-decilitre = 50 „ „ 

Double centilitre — 20 „ „ 

Centilitre =10 „ „ 

There are also graduated measures of 5, 2, and 1 cubic 
centimetres or grammes weight of water. 

The earliest recognition by the British Parliament of 
the metric system thus established in France took place 
soon after the close of the war. On March 15, 1816, Mr. 
Davies brought forward a motion in the House of Com¬ 
mons, which was carried, for comparing the imperial 
standard yard with the French standard metre. The 
Government entrusted the necessary operations to the 
Royal Society, who obtained for the purpose two platinum 
metres from Pans. These had been verified by M. Arago, 
by comparison with the French standard. One was an 
end-standard, like the “ Metre des Archives,” but was 
nearly twice as thick, being 7-3 milimetres in thickness. 



1* ig ii — Dccunotre and its i 


On one plane surface the word “ METRE ” is engraved, 
and on the other “FORTIN A PARIS,” and “Royal 
Society, 44 ” This end-standard was determined to be 
exactly the length of a metre at the temperature of melt¬ 
ing ice. The other was a line standard, the bar being 
nearly equal in width, but only 5-3 millimetres thick, ana 
it is about 4 centimetres longer. On the upper surface is 
engraved “ Royal Society, 45,” and transverse lines,so fine 
as hardly to be seen with the naked eye, arc cut about 2 
centimetres from each end for defining the length of the " 
metre, as shown in the following figure — 

The length of a metre is to be taken between the two 
transverse lines at the mid-width of the bar, and it has been 
determined to be less than a metre by 0-01759 millimetre, 
taken at the standard temperature of melting ice. 

On being brought to this country, the two platinum 
metres were carefully compared by Captain Kater with 
the length of 39 4 inches on the Shuckburgh scale, con¬ 
sidered by him to be the British scientific standard of 
length. Full details of the comparisons made with 
Captain Rater’s microscopical comparing apparatus are 
given in Phil. Trans. 1818 It was required to determine 
the length of the platinum metre at its standard tempera¬ 
ture of 32°Fahr. in terms of the brass standard yard of 
36 inches at its standard temperature of 62" Fahr. Allow¬ 
ance was made for the different rates of expansion of 
the two metals, the co-efficient of expansion of the 
platinum being taken to be 000000476 for i° Fahr,, 
as determined by Borda, and that of brass o-ooooioi, 
as found by Rater’s experiments The length of the metre 
at 32" Fahr. was thus determined from the mitre A bouts 
to be 39-37086 inches of the Shuckburgh scale at 62° 
Fahr., and from the mitre A traits 39-37081 inches, after 
allowing fpr its error — o 00069 inch. The mean length 
of the metre was therefore 37-37084 inches of the Shuck¬ 
burgh scale, and as this scale had been found 0 00005 
men longer than the Parliamentary standard, the true 


equivalent length of four inches 


length of the metre was finally determined by Captain 
Rater to be 39-39079 British inches. 

Ever since this period, this authoritative equivalent of 
the metre in imperial measure has been recognised as the 
true equivalent, ,and it received the sanction of Parlia¬ 
ment, in the Act of 1864, for legalising contracts made in 
this country in terms of the metric system. It is, how¬ 
ever, to be observed that it is the scientific equivalent of 
the metre in imperial measure For all commercial pur¬ 
poses, on the other hand, the measure of a metre is 
always used at ordinary temperatures just as a yard 
measure is used, and the comparison of the two should 
therefore be more properly made at the same average 
temperature of 62’ F At such temperature a brass metre 
is equal to 39 382 inches, and this length is to be taken as 
the commercial equivalent of the metre in British measure. 
Of course, this difference of the equivalent in imperial 
measure of the metre at its legal and at its ordinary tem¬ 
perature, amounting only to inch is perfectly imma¬ 
terial in commercial measurements of small quantities, 
and the metre may safely be estimated as equal to 39} of 
our inches, and the decimetre at 3-94 inches, as shown in 
Fig. 11. 

No satisfactory comparison of the primary kilogram 
with our unit of imperial weight was made until the year 
1844, after the construction of the new imperial standard 
pound, under the authority of the Standards Commission. 
The comparison of the standard units of weight of the 
two countries was then undertaken by Prof. Miller, at the 
request of the Commission. He found that previous de¬ 
terminations of the weight of the kilogram varied 
amongst themselves from a minimum of 15432-295 gr. to 
a maximum of 15438-355 grains. Under these circum¬ 
stances, he proceeded to Paris in the autumn of 1844, and 
obtained permission from the French Government to 
compare the Rilogramme des Archives with our English 
weights. For the comparison, he took with him the Par- 
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liamenttry copies Nos. i and 3 of the standard pound, 
and two auxiliary platinum weights together, equal to 
about 1432 35 grains. Tire mean result of 60 compari¬ 
sons was to find the Kilogramme des Archives epual to 
I543 2 ‘348i3 grams. But Prof. Miller was not satisfied 
with this result, as one of the auxiliary weights was found 
to contain a small cavity filled with some hygroscopic 
substance, which rendered its weight slightly variable. 



He therefore considered it requisite to make further com¬ 
parisons directly with the English standard pound. 

For this purpose, a platinum kilogram, constructed by 
Gambey, was procured at Paris by Prof Miller, and was 
accurately compared by him with the Kilogramme des 
Archives. This platinum kilogram, designated as ® by 
Prof. Miller, is similar in form to the prototype, but is a 
little smaller, in consequence of the somewhat greater 
density of the platinum of which it ts composed. Its 



Fia. 13.-Gilt Gun-metal Kilogram 


density was determined by hydrostatic weighings to be 
21‘13791. From the mean of 100 direct comparisons 
with the Kilogramme des Archives, ® was found to be 
lighter in a vacuum than the French standard by i‘s6 
mgr. (0*02412 gr.). For ascertaining the weight of ® in 
terms of the new imperial standard pound, Prof. Miller 
subsequently compared this kilogram with the imperial 
standard pound, together with each of its Parliamentary 
copies successively, and one of four auxiliary platinum 


weights* each of 1432*324 grains, constructed for the 
purpose, and accurately verified in terms of the imperial 
standard, by means of supplementary platinum weights. 
The mean result of 166 direct comparisons of ® was to 
find its value = 15432-32462 grains. The Kilogramme 
des Archives was consequently determined to be equal in 
a vacuum to 15432*34874 imperial grains, or 2 20462125 
standard platinum lb.; and the imperial standard pound 
equal to 4S3'59 36 5 2 5 metric grammes. These equivalents 
have since been generally accepted, and were legalised in 
this country by tne Metric Act, 1864. 

The platinum kilogram <B has since been deposited in 
the Standards Department, together with a second kilo¬ 
gram, of gilt gun metal, also made under Prof Miller’s 
directions, and intended as a standard for the adjustment 
of commercial metric weights, like the French kilogramme 
laiton deposited at the Mmistdre de l’lntdrieure at Paris. 
This gilt gun metal kilogram was constructed by Ocrtlmg 
and has been denoted as by Prof. Miller. Its form is 
spherical with a knob Its density is 8 3291° The mean 
result of 24 comparisons with ® showed that in a vacuum 
the weight of was 1-47 mgr. less than ®, and 3 04 mgr. 
less than the Kilogramme des Archives In standard air 
(t. =» i8°*7 G, b. = 755 64 mm.) 3(1 displaced I43‘93 mgr. 
and the Kilogramme des Archives 5836 tngr. 3fl was 
then found to be 88 6 mgr lighter m air than the French 
platinum prototype, and only o 06 mgr. lighter than the 
French commercial brass standard kilogram. 

Although the metric system was established in France 
as the legal system of weights and measuies m 1799, 14 
was not until more stringent provisions of law for enforc¬ 
ing te exclusive use were passed m 1837, that metric 
weigHfs and measures began to be generally adopted m 
that country. Since that period it has been gradually 
adopted in other countries, and there is now every pros¬ 
pect of its finally becoming universally in use, and being 
acknowledged as an international system of weights and 
measures Attention has been already drawn in Nature, 
vol.vii.p. 197,to the proceedings of the International Metric 
Commission at Pans for the construction of uniform 
metric standards for all countries who have adopted or 
contemplated the adoption of the metric system, as well 
as to the material, an alloy of platinum and iridium, 
adopted for the new standards, and the peculiar form of 
the new International standard metre It will therefore 
be sufficient here merely to show the adopted form of the 
new standard metres, as compared with that of the exist¬ 
ing Standard Metre des Archives, in the following figures, 
all of the actual sue . 



Fit! 14 —Form of Now Standard Metre*. 

The form of the new International kilogram will be the, 
same as that of the Kilogramme des Archives, a cylinder 
of eaual diameter and height, with the edges slightly 
junded, as already described. 


H. W. Chisholm 


(To be continued.) 


NOTES 

A utter has been addressed by Dr Anton Dohm to the Col¬ 
leges, and other bodies of the University of Oxford, giving an 
account of the cost, extent, and purposes of his zoological e-ta- 
blishment at Naples, poln-mg utu the incalculable advantages 
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furnished by the establishment to students of biology, and urging I 
that at least one out of the many fellowships belonging to Oxford 
should be devoted to the purpose of affording a suitable man the 
opportunity of pursuing the practical study of biology at the 
Naples station We have already prmted the Report presented 
to the British Association by M Dohrn, from which it will be 
seen that the University of Cambridge has hired a table; we 
believe the University of Oxford has refused to do so, and hence 
this appeal to the separate Colleges by M. Dohrn. Let us hope 
that at least one of these bodies will come forward and maintain 
the credit of the University. 

Prof Hknrici’s Introductory Address for the session at Uni¬ 
versity College, delivered on Thursday last, dealt chiefly with the 
distinction between the results of Mathematical teaching m Ger¬ 
many and in England , that while in Germany almost every great 
mathematician (as an example the late Prof Clebsch was pointed 
out) was the founder of a school, in England, on the contrary, no 
mathematical school had been founded in recent times. This the 
lecturer did not attribute to the paucity in this country of mathema¬ 
ticians of the very highest eminence,—indeed the names of Sylves¬ 
ter, Cayley, and Sir Wm. Thomson are alone sufficient to show 
that no country of Europe is ahead of England in this respect,— 
but rather to the want of personal influence exercised by them on 
■younger minds, which has become almost impossible by the 
antiquated institutions of ourol d Universities. While the num¬ 
ber of mathematical students at Cambridge exceeds that at a large 
number of German universities put together, the proportion of 
these students who are pursuing their studies for any higher pur¬ 
pose than that of taking a good degree—after which they allow 
them to be all but entirely neglected—is very small, and hence 
England is lamentably deficient in mathematical inquirers of 
the second and third class. Without wishing to see the 
German system introduced into this country in its entirety, 
Prof Henrici pointed out some of the defects of our English 
system which he considered to conduce to this end , especially 
the encouragement given by the mode of examination to 
“ cramming , ” the small number of professorships, the fact that 
the remuneration of the professors is to a great extent dependent 
on the student’s fees, and hence the comparatively high scale of 
charges ; the slight encouragement given to the pursuit of pure 
science as a means of livelihood, and, above all, the want of that 
personal communication and interchange of ideas between 
teacher and pupil which tends so greatly to a promotion of the 
love of science. 

A st'Rctxt Meeting of the Council of the Society of Arts was 
held on Wednesday, Oct I, to consider the subject of National 
Museums and Galleries, and their bearing on public education' 
A Standing Committee w as appointed for the purpose of bringing 
under Parliamentary responsibility the national museums and 
galleries, so as to extend their benefits to local museums, and to 
make them bear on public education The following are the 
several objects in view for effecting this purpose.—x. All 
museums and galleries supported or subsidised by Parliament to 
be made conducive to the advancement of education and technical 
instruction to the fullest extent, and be made to extend their 
advantages to the promotion of 01 igmal investigations and works 
in science and art. 2 To extend the benehts of national 
museums and galleries to local museums of science .uid art which 
may desire to be in connection, and to assist them with loans of 
objects. 3 To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, especially in 
view of making such loans. 4 For carrying out these objects 
most efficiently, to cause all national museums and galleries to 
be placed under the authonty of a minister of the Crown, being 
a member of the Cabinet, with direct responsibility to Parlia¬ 
ment , thereby abolishing all unpaid and irresponsible trustees, 


except those who are trustees under bequests or deeds, who 
should continue to have the foil powers of their trusts, but should 
not lie charged with the expenditure of Parliamentary votes. 5. 
To enter into correspondence with all existing local museums 
and the numerous schools of science and art (including schools 
for music) now formed throughout the Urnted Kingdom, and 
to publish suggestions for the establishment of local museums 
6 Also to cause the Public Libraries and Museums Act (t8 and 
19 Viet c lxx } |t) he enlarged, in order to give local authori¬ 
ties increased pow«f» of acting. We congratulate the Society of 
Arts on the step it fm taken . we believe it is the most important 
piece of work it has ever set its hands to. 

The Council of the Society for the Promotion of Scientific 
Industry, looking to the enormous waste there is m the consump¬ 
tion of coal, whilst Us cost is every day increasing, have resolved 
that an exhibition shall be held in Manchester of all appliances 
and appaiatus, that tend to the economic use and saving of fuel, 
for the purpose of inducing attention to, and eliciting opinions of 
practical men on die mattei, and of giving all consumers of coal 
an opportunity of comparing the various appliances, with a view 
to their adoption of that which will best serve their purpose. 
The exhibition will comprise —1st Appliances which may be 
adapted to existing furnaces, &c , whereby an actual saving is 
effected m the consumption of fuel 2nd Appliances which may 
be adapted to existing furnaces, kcc , whereby waste heat Is 
utilised 3rd. New steam generators and furnaces, boilers and 
engines specially adapted for the saving of fuel and appliances, 
whcicby waste products arc utilised, and the radiation of heat 
prevented, &c , &c The exhibition will include appliances 
used for manufactuiuig, igiicultural, and domestic purposes. 
Eithci the apparatus itself, or diagrams, 01 models may be ex¬ 
hibited, and 110 limit is placed upon the class of articles to be 
exhibited Exhibitors will be icquired to deliver their exhibits 
free of charge at the place of exhibition, and to remove them at 
the close of the exhibition , they must also erect them if neces¬ 
sary at their own expense Every exhibit must be accompanied 
by a full description, winch must include a statement of the par¬ 
ticular work the appaiatus is intended to porfoim A duplicate 
of this statement must be handed in when application is made lo 
exhibit Exhibitors will lie given every opportunity of explain¬ 
ing the speciality of their apparatus All articles are exhibited 
at the risk of the exhibitor, though every reasonable care will be 
exercised Further information may be obtained from the secre¬ 
tary of the society 

Sir SAMtirL and I adv Baker, with their nephew and some 
black servants, arrived at Pans on Monday morning, en route 
for London. The whole of them are tn excellent health, and 
bear strong traces of exposure to an African sun Interesting 
information concerning Sir Samuel’s work in Africa, will be 
found in the Daily News of the 7th and 8th tnst 

Sir Henry Rawlinson delivered the inaugural address on 
the commencement of the winter session of the Midland Institute 
at Birmingham on Monday evening. Referring to Arctic 
explorations, he said he indulged the hope that the year will not 
close before an assurance has been given that the Challenger Ex¬ 
pedition will be supplemented by the despatch during next spring 
of a well-equipped Admiralty vessel which will be commissioned 
to endeavour to reach the Pole by pushing through Smith’s 
Sound from Baffin’s Bay in the track of the American ship, 
Polaris, whose late has recently elicited so much sympathy 
throughout England 

Surgeon E, J. Milligan, of the steamship Africa, writes 
from Sierra Leone, on die 12th ult, to the Irish Times, stating 
that on August 17, when returning from Loanda homeward, 
they steamed up the River Congo, and when at Banana one of 
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the passengers, M. Cressy, received a letter from a friend 
stationed 300 miles up the river. It contained the intelligence 
that about 200 miles farther in the interior a white man, accom¬ 
panied by a number of native attendants, was proceeding in the 
direction of the West Coast His supplies becoming short, he 
was prevented from proceeding by a tribe, and retained prisoner 
until some should be secured. From the description given by 
the native traders to M. Cressy’s friend of this person, and also 
from the fact that no other white man is known to be in this 
region, it is generally inferred that it is Dr Livingstone 

We regret to record the death of Sir Paul Edmund do 
Strzelecki (perhaps better known as Count de Strzelccki) who 
died on Monday morning at his residence in Savile Row, at the 
age of 77 years. Early m life lie was a great traveller, and ex¬ 
plored a great portion of Australia He was elected a Fellow of 
the Royal Society m June, 1853, was a D C L , and a member 
of several of our learned societies 

Prof Watson, of Ann Arbor, telegraphs to the Detroit 
Tribune " On July 24 I observed a star of the twelfth magni¬ 
tude, which, on Saturday night last (August 16), was missing 
from the place where first seen A little to the west I saw a star 
of the eleventh magnitude, which proves to be the new planet 
(No. 133), and at present I suppose it to be that seen 
July 24 ” 

The Fungus-show at the Royal Horticultural Society on Oct 
1st was a great success , never had there been a greater or better 
ananged display of these plants, classified under the two sections 
of “ edible ” and “ poiionous ” A new economical use for this 
class of plants was indicated by the Rev Mr Berkeley, who pro¬ 
duced a cap made out of the beaten out interior mass of Tolyforus 
fomeniartus, the amadou or German tinder of commerce, which 
he described as both warm and light It ts stated that large use 
is made in Hungary of this material for caps and waistcoats, 
and it is also used for caulking boots. 

One of the important and beautiful publications which 
characterise the Smithsonian Contributions to Knowledge is just 
issued under the title of “ A Contribution to the History of the 
Freshwater Alg® of North America,” by Horatio C Wood, 
jun, M D. 

Now that so much attention is being paid to the introduction 
into our colonies of useful foreign trees and crops, we desire to 
call special attention to the publication at Brisbane of “ The 
Olive and its Products a treatise on the habits, cultivation, and 
propagation of the tree, and upon the manufacture of oil and 
other products therefrom," by L. A. Bernays, F.L.S., Vice- 
President of the Queensland Acclimatisation Society. The work 
has special reference to the advantages to be derived from the 
introduction of the olive into Queensland, and is printed and 
published at the expense of the Colonial Government 

News has been received to the date of May 1, from Mr 
Henry Elliott, who has been engaged for two years past in 
making explorations and observations in the fur-seal islands in 
the Behring Sea. He announces the continued prosecution of his 
labours, the results of which were transmitted to the National 
Museum in the summer of 1872. He has especially devoted 
himself to an investigation of the habits of the fur-seal, walrus, 
and sea-lion, and has made a topographical survey of the 
rookeries upon a portion of the islands on which these animals 
come to bring forth their young. His work, in 1872 was de¬ 
voted mainly to St. Paul Island, but he expected, very soon after 
the date of his letter, to visit St. George and the other islands 
of the group, there to prosecute similar inquiries. 


We consider it extremely creditable to the Leeds Daily News 
that It chronicles regularly and at considerable length the pro¬ 
ceedings of the Leeds Naturalists’ Field Club and Scientific As¬ 
sociation, and we should like to see other provincial, and indeed 
metropolitan papers follow its example The principal paper 
read at the Society’s meetings during September was by Mr 
James Abbott, on the structure and development of the Hepa- 
ticse. The Society continues, we are glad to see, to investigate 
very thoroughly the natural history of the district 

We heartily endorse the following sentiment of the Athcnaum 
in reference to the meeting of the British Association —“ The 
opinion is gradually forcing itself upon many of those who attend 
the meetings of the Association that some change in its method 
of procedure is becoming necessary. For the scientific men, on 
whom rests, more or less, the responsibility of keeping up the 
sectional business, either by doing official work or attending the 
meetings and taking part in the discussions, the labour is too 
exacting on an occasion which should have something of relaxa¬ 
tion about It Again, the tendency of the papers is necessarily 
to take a technical direction, which must put them beyond the 
range of the non-scientific audience The sectional business is 
consequently unsatisfactory, both to thosewhotake part in it and 
to those who attend as listeners. The Association should fulfil 
two functions—first, that of bringing together scattered scientific 
men, whoj otherwise rarely or never meet, secondly, of giving 
the general public some idea of what the scientific world is 
doing. For the first object, more leisure is required during the 
meetings—more opportunity of talking over amongst them¬ 
selves the work which different men are occupied with To at- 
Inn the second object, instead of miscellaneous papers, short 
addresses, carefully prepared, might be delivered, with one or 
two invited speakers to follow These addresses should be 
given at morning meetings, which might advantageously break 
up at one, leaving the afternoons free. 

Messrs Sampson Low, Marston, and Co announce the 
following books to be published during the forthcoming sea¬ 
son .—“The Heart of Africa; or, Three Years’ Travels, Dis¬ 
coveries, and Adventures in the Unexplored Regions of the 
Centre of Africa,” by Dr George Schwemfurth The district 
explored by Dr Schwemfurth embraces the wide tract of country 
extending southward from the Mcschera on the Hahr el Ghazal, 
and between the loth and 3rd degrees of noith latitude. The 
work will form two laige octavo volumes, and will be illustrated 
by about 130 woodcuts from drawings made by the author 
during his journey —“AW haling Expedition to Baffin’s Bay and 
the Gulf of Bootlua. With an account of the rescue by his ship 
of the survivors of the ciew of the 1’olant," by Captain Mark¬ 
ham, with maps and illustrations The maps to this work will 
give the first authentic delineation of Hall’s discoveries, and also 
contain several important corrections of the old charts —“The 
[.and of the White Elephant, or, Lights and Scenes in South- 
Eastern Asia,” being a personal narrative of travel and adventure 
m Farther India, embracing the countries of Burma, Siam, 
Cambodia, and Cochin-China, by Frank Vincent, jun , with 
maps and plans —“ The Wild North Land,” a winter journey 
with dogs across Northern North Amenta, by Captain W. F 
Butler, with a map , and a new work on Peru by Thos. J 
Hutchinson, F R G S , entitled, “ 1 wo Years in Peru, with 
Exploration of its Antiquities ” 

Messrs. Trubner’s List of forthcoming books includes the 
following scientific works“ From the Indus to the Tigris: ’’ 
a narrative of a journey through the countries of Balochistan, 
Afghanistan, Khorassan, and Iran 111 1872 , together with a 
synoptical grammar and vocabulary of the Brahoe language, 
and a record of the meteorological observations and altitudes 
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on the march from the Indus to the Tigris, by H. W. Bellew, 
C.S.I, Surgeon to the Bengal Staff Corps. “The Rod m 
India; ’’ being hints how to obtain sport, with remarks on the 
natural history of [fish, otters, &c , and illustrations of fish and 
tackle, by H. S Thomas, l'LS., F.Z.S. A third and enlarged 
edition of the “Celt, the Roman, and the Saxon,” a history 
of the early inhabitants of Britain, down to the conversion of the 
Anglo Saxons to Christianity, illustrated by the ancient remains 
brought to light by recent research, by Thomas Wnght, M A., 
F.S.A 

A deputai ion fiom tlie Trades’ Guild of Learning waited 
on Tuesday afternoon on a Sub-Committee of the London School 
Board, at the invitation of the School-Management Committee, 
m order to urge upon the Boaid tlie adoption of systematic 
training in mechanics, Ac , with the object of adapting the scien¬ 
tific instruction, provided or contemplated in the Board schools, 
to the future employments of the children A memorial to the 
same effect has been presented to the Board, and is now under 
their consideration, in favour of the elementary teaching of ap¬ 
plied science and art in the schools, in such a manner as to lay 
the foundation of a connected system of technical education 

News has been received of the death at Quito, Ecuador, m 
June last, of Dr. William Jameson, an eminent naturalist, who 
resided for many years in Quito as a professor of chemtatry and 
botany m the University His contributions, both in zoology 
and botany, to public institutions in America and Europe have 
been very extensive. 

Dr David Moore reprints from the “ Proceedings of the 
Royal Irish Academy ” a complete Muscology of Ireland, under 
the title “Synopsis of all the Mosses known to inhabit Ireland 
up to the present time ” 

The additions to the Zoological Society’s Gardens during the 
past week include two Black-headed Parrots {Cana mdano- 
cephala) from Demerara, presented by Judge Lovesy , a Brown 
Bear (Ursus autos), European, presented by Mr. M B. Wilson, 
a Thicknce {OeJtenemut crepitans), British, presented by Mr 
I’atey , a Lesser Black backed Gull (Larus fuscus), British, pre¬ 
sented by Mr. C. W. ,Wood; a llairy Armadillo {Dasypus 
vrflows), from River Plate, a Bunowing Owl (Pholeoptynx 
cumcularta), from the same place, deposited j a Wattled Crane 
(Gms laruticulata), from Africa, and two Bataleur Eagles 
(He,lota> sus ei audatu t). 


THE BRITISH ASSOCIATION 
ShCriONAL PROCEEDINGS 
SECTION A. — Ma 1 nr matics and Physics 

On Ethenal huhon, by Prof Balfour Stewart, LL D , F.R.S 

Professor J, C Maxwell has made a scries of experiments on 
the friction of gases In these experiments a horizontal disc 
was made to oscillate in an imperfect vacuum near a similar disc 
at rest, and it was found that the motion of the oscillating disc 
was carrrad away by the residual gas of the vacuum at a rate 
depending on the chemical character of the gas, and depending 
also upon its temperature, but nevertheless independent of its 
density. 

While the temperature of the arrangement remained constant, 
it was found by Prof. Maxwell that this fluid friction was rather 
greater for atmospheric air than for carbonic acid, while for 
hydrogen it was, I think, about half as great as for air. 

On the other hand, when the temperature was made to vary 
the result was found to be proportional to the absolute tem¬ 
perature. 

These experiments do not show that there is no such thing as 
etherial friction, that is to say, friction from something which 
fills all space, and is independent of air; but we may argue from 
them that such an etheruil friction must cither have been nearly 
insensible in these experiments, or it must, as well as the friction 
from the gas, have vaned with the absolute temperature, m 


which case the two frictions would not be separated from one 
another by the method of the experiment 

Prot Tait and myself have made some experiments upon the 
heating of a disc by rapid rotation in vacuo In these exjferi- 
ments we found a mere surface heating due to air which vaned 
not only with the quality, but also with the quantity of the residual 
gas, and wc also found a surface effect (more deeply seated 
however than the former), which appeared to be n residual 
effect, and which it is possible may be due to ethenal friction. 
We made no experiments at varying temperatures, but we made 
use of various residual gases, and we found that the heating 
effect for carbonic acid was perhaps a trifle less than for air, 
while that for hydrogen appealed to be about four times less than 
that for air. Now comparing Trof Maxwell’s expenments with 
ours, we have in the former a stoppage of motion which is rather 
less for carbonic acid than for air, and about half as large for 
hydrogen as for air. In the latter again we have a heating effect 
rather less for carbonic acid than for air, and only about one- 
fourth as large for hydrogen as for air Thus it appears that the 
stopping effect of hydrogen in Prof Maxwell’s experiments is 
relatively greater m comparison with air than is its heating 
effects in our expenments, when compared with that of air. 
The effects of these vanous gases would bear to one another 
more nearly the same proportion in both expenments, if wc 
might suppose that in Prof. Maxwell’s experiments there was 
mixed up with gaseous friction a very sensible ethenal friction; 
hut m that case it would be necessary to suppose that the etherial 
friction was proportional to the absolute temperature. 

During the meeting of the Bntish Association at Edinburgh, 
I brought before this section reasons for imagining that if we 
have a body in visible motion m an enclosure of constant tem¬ 
perature, the visible motion of the body will gradually be 
changed into heat. The nature of the argument was such as to 
render it probable (although not absolutely certain) that in such 
a case the rapidity of conversion will be greater the higher the 
temperature of the enclosure 

I will now refer to some experiments by Prof Tait which 
formed the subject of the last Rede lecture. These expen¬ 
ments were suggested to Prof Tait by an hypothesis derived 
from the theory of the dissipation of energy which led bun to 
think that the resistance of a substance to the conduction of 
electricity, and also of heat, would be found proportional to the 
absolute temperature Mattiesscn and Von Bose in the case of 
electncity, and Pnnup.il Foibesin the case oflieat, had already 
proved that as a matter of fact the law was not very different 
from that imagined by Piof Tait The result of these experi¬ 
ments has been to confirm the truth of this law 

The follow uig considerations also connected with the dissipation 
of energy point to the same conclusion. Perhaps we may regard 
the ethenal medium as that medium whose office it is to degrade 
all directed motion, and ultimately convert it into universally 
diffused heat, and in virtue of which all the visible differential 
motion of the universe will ultimately be destroyed by some pro¬ 
cess analogous to friction. 

Now in order to imagine the way in which cither may possibly 
act bn bringing about this result, let us imagine some familiar 
instance of directed motion, as for instance a railway train in 
motion The tram, let us suppose, and the air in it, are both m 
rapid motion, while the air outside is at rest Now as the tram 
proceeds, suppose that a series of cannons loaded with blank 
cartridges are fired towards the tram. A series of violent 
sounds will go in at the one window, and out at the other of 
each carriage Each sound will push some air from the stratum 
of air at rest into the carnage on the one side, and it will push 
some air from the carriage into the stratum at rest on the other 
side Now in this operation it would seem that part of the 
visible motion of the tram must be taken from it. To make another 
comparison, it is as if a senes of individuals were jumping into 
the tram at the one side, and out of it at the other, tne result 
being that each carries away so much of the motion of the train, 
and therefore renders it difficult for the engine to dnve the tram 
Each individual comes to the ground with an immense forward 
impetus, and rubs along the ground till this is lost; in fact, he 
cames with him so much motion of the train, and converts it 
into heat by fi iction against the ground. 

Now something similar to this must happen to a substance in 
visible motion in an enclosure of constant temperature. The 
rays of light and heat will play very much the same part as tbe 
waves of sound, or os the crowd of people in the aoove illus¬ 
tration, at least if we except those which fall perpendicularly 
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upon the surface of the moving body. The moving l>ody n like 
the train, and the rays of light and heat are similar to individuals 
entering the train from a stratum of ether at rest, and leaving 
the train into a stratum of ether at rest again, each probably trans¬ 
muting into heat a certain small portion of the visible motion of 
the tram as it were by a species of friction Of course the m 
tensity of such an influence would depend upon the intensity of 
the rays of light and heat. Now it matters not what the par¬ 
ticular kind of motion be which constitutes this train—we 
may assert that all directed motion will suffer from such a cause, 
and possibly according to the same laws Visible motion, such 
as that of a rotating disc, or of a meteor, is of course one form 
of such motion , but a current of electricity or of heat may 
equally represent some fo-m of directed motion In fine, we 
may perhaps suppose thal ail forms of direc'ed motion are re¬ 
sisted by this peculiar influence, which evidently depends upon 
what we may term the temperature of the ether, or at least upon 
the intensity of those vibrations which the tther transmits 

On a Ptno.li, tty of Cy.hu.s ant Kan,fall conH.ct.on tout, 

the i>un\pot J’cnotlnUy, by Charles Meldrum 

At the Brighton meeting (1872) it was stated that the cyclones 
of the Indian Ocean between the hqualor and lat 25’ Is , were 
much moie ficqucnt during the maxima than during the minima 
sunspot years Since that time the subject has been more fully 
examined, and 1 now beg to present a catalogue of all the 
cyclones known to have occurred during the last twenty-six 
years The Tables given last year only contained cyclones of 
sufficient violence to dismast or otherwise disable vessels at sea, 
whereas the accompanying Catalogue gives all the cyclones of 
force 9 to 12, that is, “strong gale ” to “hurricane ” 

The number of cyclones for each year from 1847 to 1873, is 



The observations for the years 1847 1850, are probably not so 
complete as those for the subsequent years during which the 
Meteorological Society of Mauritius made it a special duty to 
collect storm statistics. Still it is evident that not only the years 
i860 and 1872, but also the year 1848, were remarkable both 
for the number and violence of cyclones, while the years 1856 
and 1857 were quite the reverse. By taking the number of 
cyclones in each maximum and minimum sunspot year, and in 
each year on either side of them, so as to form maxima and 
minima periods of three years each, we obtain the results given 
in the last column of the above table, showing that during the 


maxima periods 1848-1850, and 1859-1861, the number of 
cyclones was 65, whereas in the minima periods 1855-1857, and 
1866-1868, it was only 34, or little moie than one half In 1856, 
there was only one hurricane of small extent, and in 1867, no hur¬ 
ricane at all Indeed it is doubtful whether several of the cyclones 
in those years classed under “ storms,” should not have been put 
down m the columns of “whole pales ” and “ strong gales ” 

As, during the last twenty-two years, information respecting 
the hurricanes of the Indian Ocean has been carefully and sys¬ 
tematically collected and tabulated, 1 believe that the results 
now given are substantially coriect, and it seems to me that they 
point unmistakeably to a close connection betwen sunspots, or 
solar cyclones, and terrestrial cyclones, or what might be called 
earth-spots, by an observer, on anotlie planet 

Most of the severest cyclones have already been traced, and 
the others will also be Paced When this shall have been done, 
an attempt will be made toexpiess numerically the amount of 
cyclonic area and cyclonic force for each year The catalogue 
gives little more than the number of cyclones, but from what is 
already known, there is little doubt (hat their extent and force 
were also far giealer in the maxima thin minima years. 

Being desirous of extending the investigation as far back as 
possible 1 have been examining the lists of former hurricanes, 
and it is interesting to find that the evidence from this source 
strongly corroborates the correctness of the conclusions deduced 
from the observations of the last twenty-six years From a 
“chronological table”published in the “Mauritius Almanack” 
of 1869, we obtain the following list of Mauritius hurricanes •— 


1807 
1815 . 


1818 

1819 
1824 

1828 . 

1829 


*4 


1’iobably the above list gives only the hurricanes that were re¬ 
markable from their destructive effects in the island ; and much 
vtiess should not be laid on observations taken at a single locality 
llut it is rather suggestive that out of the twenty four hurricanes 
mentioned, seventeen fall within, or very nearly within, 
maxima sun spot periods, and only seven within minima 
periods. 1 bus — 



Total . 17 


1 he game " chronological table ” contains the following re¬ 
mark* i— 1760, Dec 1, “Meteorological Phenomena,” 1815, 
Feb 5, “ Meteorological Phenomena ”—I have not ascertained 
what these phenomena were , but it is not improbable that they 
were auroras. The aurora of the 4th Feb , 1872, was described 
in the newspapers a* a pkinomtnc mitforologtpu. 

Baron Grant, in his History of Mauritius, p 194. regrets the 
destruction of the woods near Port Louis, because, he lays, the 
tows was thereby " exposed to the violence of the winds, as well 
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u to the heat of the tun 1" end in a foot-note it is remarked: 
“These inconveniences, however, are fully counterbalanced, if it 
be true that the cessation of hurricanes since 1789 has been caused 
by the great diminution of the woods.” As the history was 
published in or after 1801, it would appear that during the twelve 
years'1789-1801 no hurricanes occurred. Now, since according 
to the Table of Sunspots the years 178S and 1804 were maxima 
years, and the intervening minimum occurred in 1798, our theory 
would lead us to expect a comparative cessation of hurricanes 
during the period mentioned 

If time permitted, I would adduce similar evidence respecting 
the hurricanes of Bourbon and other parts of the world. 

The hurricanes of the Indian Ocean are well known to be 
attended with torrential rains So much is thts the case that the 
popular belief at Mauritius is that cyclones are the cause of our 
rains. Heavy rains over extensive areas are certainly concomi¬ 
tant with cyclones in the Indian Ocean, and it was therefore re¬ 
solved to examine whether there was a rainfall periodicity. As 
far as the Mauritius observations went, the matter was clear, but 
it was desirable to extend the investigation to other localities. 
The Queensland and .South Australia observations, which were 
the only ones available at the time, gave a similar result, and as 
Adelaide is far beyond the limits of the region of cyclones, it was 
surmised that there was a rainfall periodicity generally The 
Cape observations afterwards gave additional support to this 
view. The rainfall of England was next examined, and also 
found to bear out the hypothesis 

It would occupy much more time than 1 can at present spare 
to enter fully into this question of rainfall periodicity With the 
help of the researches of Mr Lochyer, Mr Symons, and Dr. 
Jchnek of Vienna, I have now examined 93 tables of rainfall for 
various parts of the world, and I find that, scarcely without ex¬ 
ception, more rain falls in the maxima than in the minima sun¬ 
spot years. I beg to append a table showing the general results 
for the quarters of the globe It will be seen that, so far as the 
observations go, Europe, Africa, America, and Australia give 
very favourable results Asia is only represented by three sta¬ 
tions, one of which is Jerusalem, where the excess of rain in one 
minimum period exceeds the excess in the maxima periods for 
two stations in India. France is the only European country (of 
which the rainfall has been examined) that gives an unfavourable 
return, but it must be remarked that we have as yet got only five 
stations there, which are all inland, and probably do not fairly 
represent the rainfall of the whole country. 

By taking the longest possible scries of observations for several 
stations, the periodicity comes out, and there is, I think, strong 
evidence that the rainfall for the whole globe is subject to an 
annual variation. 

Having given the facts, as far as I have been enabled to do so, 

I abstain from offering any theoretical remarks. If cyclone and 
rainfall periodicities be fully established, a corresponding (di¬ 
rect) temperature periodicity should exist, and this presumable 
variation of solar heat may be the indirect cause of the periodi¬ 
city of auroras and magnetic disturbances. 

(The catalogue of cyclones was appended.) 

On the F.ffeit of Pi muse and Timfisatme on the Widening I 
of the Ltn,s 1 n the Sfectra of Oases, by Arthur Schuster, Ph. D. 

One of the questions in Spectrum Analysis yet open to discus¬ 
sion, is what influence pressure and temperature exert on the 
Widening of the lines, which is sometimes observed when an 
electric current passes through certain gases The subject of 
this communication is to point out a little ambiguity which has 
crept into the veiy statement of the question at issue, and to 
show the only way by which a decisive answer can be arrived 
at, and, in my opinion, has already been arrived at I shall 
bqgin by assuming that the convection of electricity has no direct 
influence on the character of the spcctium , that is to say that 
under the same pressure, and at the same temperature, the gas 
will always allow the same spectrum, whether the temperature 
has been pioduced liy the passage of an clcctnc current or by 
any other means In the present state of science this is the only 
reasonable assumption that can be made, and it has been tacitly 
made, I think, by every one who has written on the subject. 

Let us imagine a vessel filled with hydrogen, and let the tem¬ 
perature of the gas be brought up to incandescence The heat 
communicated to the vessel is partly used to increase the trans- 
latory motion of the gas, and thereby to increase its pressure, 
and the other part of the heat has increased the periodical 
motion in the molecules of the gas, which is generally admitted 
to l>e the cause of l's incandescence. If the temperature is 


such that the lines are widened we can account for this fact in 
two different ways. We may think that the forces which 
maintain the molecule in vibration, and which are such that 
at a lower temperature only perfectly isochronous vibrations 
can take place are somewhat altered, so that the bonds which 
keep the molecules together are loosened and now allow vibra¬ 
tions to take place, the period of which is somewhat altered and 
varying We might secondly explain the widening of the lines 
by saying that they arc caused by the disturbances caused by the 
frequent shocks of other molecules. If we increase the number 
or the force of these shocks by increasing either the number of 
molecules or their velocity we might well obtain disturbances 
large enough to change a little the period of vibration. These 
are the only two explanations that can be given, and if we say, 
therctore, that temperature is the cause of the widening of tne 
lines we can only mean that part of temperature which has its 
equivalent in the vibrating energy within one molecule If \vc 
say that pressure is the disturbing cause we include that part of 
heat which increases the pressure with increasing temperature 
Let us now see whether we can obtain a clear answer to the 
question which has now been clearly put. 

It is evident that no result can be arrived at by subjecting the 
same quantity of gas m the same vessel to different tempera¬ 
tures, lor we cannot increase the vibrating energy of the mole¬ 
cules without increasing at the same time and in the same 
proportion (asClausius has shown), their tianslatory velocity. 
By varying in the same ratio the two possible causes wc shall 
never be able to say which is the right view to be taken 

There are two ways open to us to mend this difficulty. We 
might increase the temperature of the gas under the same ps essut e 
If the perturbation caused by the shocks ol othei molecules cause 
the widening of the lines this widening ought not to take place 
as we have reduced the numlier of these shocks in the same ratio 
as we have increased thur (orce If on the contrary the disturb¬ 
ance in the period of vibration has its cause within the individual 
molecules it ought to remain 

We might, secondly, decide the question 111 subjecting the gas 
at the same tem/aatute to dillerent pressures. It perturbations 
arc the cause the lines would be widened Which of these two 
ways is most easily pursued 111 experimenting i Can we easily 
heat up a gas to incandescence under constant pressure? I 
think not If an electric dischaige takes place in a gas only 
comparatively few particles of the gas are heated up, and at 
a very small distance from the points through which the dis¬ 
charge takes place the gas is hardly heated up at all But if the 
heat is not diffused through the whole mass of gas, the increase 
of pressure caused by this gas will also be merely confined to 
the luminous streak, and we can therefore obtain no answer to 
our question (as this lias been attempted) by filling a tube with 
a certain quantity of gas, ami altering the strength of the pass¬ 
ing current or the mode of discharge 

We are, therefore, compelled to abandon this route and to 
turn our eyes to the second way which 1 have indicated, but 
here we meet another difficulty, and even one over which we 
cannot easily get We cannot alter the pressure of a gas with • 
out altering its electric resistance, and, therefore, also the 
strength of the electric current and the heat developed. We 
can only decide the question by subjecting the gas at the same 
temperature to different pressure Now have there ever been 
any such experiments made ? I think there luve, and even 
very decisive ones Frankland and Lockyer have found that 
if wc increase the pressure of hydrogen while an electric cur¬ 
rent is passing througji it the lines begin to expand till the spec¬ 
trum becomes continuous, and finally the resistance becomes so 
large that the electric current will not pass at all. On the other 
hand Gassiot and Plucker have observed that if we diminish the 
pressure of hydrogen its electric resistance force diminishes, 
attains a minimum, then increases again, and if we keep up ex¬ 
hausting the tulie it becomes again so great that the current can¬ 
not pa.s Plucker says that a tube exhausted to its utmost 
limits shows the lints of hydrogen and silica He mentions 
at one place, I think, that the lines are very fine and distinct. 
If there would have licen any widening ho would have been 
sure to mention it. Now it is not too much to assume that 
the resistance of the gas at the moment when the discharge just 
ceases to take place is the same whether the increase ot resist¬ 
ance is produced by too great a pressure or too great an ex¬ 
haustion. At this moment, therefore, the current is the same 
and the same energy must be converted into heat by resistance. 
But in the case in which the current does not pass on account ot . 
the excessive diminution of pressure, only a much smaller 
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quantity of gas has to be heated than in the other case It must, 
therefore, be heated up to a much higher temperature, and yet 
the spectrum is not continuous and the lines are not even 
widened We are, therefore, compelled to accept Fiankland 
and Lockyer’s original conclusion, that pressure and not heat is 
the cause of the widening of the lines 

The question is one of considerable importance If tempera¬ 
ture would widen the lines, the widening ought always to begin at 
the same temperature, and the hydrogen m the solar protuber¬ 
ances which show only narrow lines could not be at a hightr 
temperature than the hydrogen in our vacuum tubes, the moment 
the lines begin to widen If our conclusion, however, is cor¬ 
rect the breadth of the lines will give us no indication whatever 
as to the temperature of the gas. 

JDynamometirs, by R S Ball, LL.D., F.R S. 

If we adopt that force which acting on one gramme for one 
second will impart the velocity of one centimetre per second as 
the unit, then one million of such units is a convenient magni¬ 
tude for practical purposes The large figures on the dyna¬ 
mometers represent these million units, for which it is hoped that 
ere long a suitable name will be adopted The dynamometers 
are intended for educational purposes They are exhibited to 
the Association with the desire of aiding the present movement 
tn favour of an improved system of fundamental unity. 


SECTION C —Urology 

Concluding Report on the Maltese Fossil Elephants, by Dr. A. 
Leith Adams, F.R S. 

For thirteen years Dr. Leith Adams has prosecuted his re¬ 
searches upon the fossil elephants of Malta, and he now presented 
the final report upon this subject 1 hree forms of fossil elephants 
occur here which are unknown elsewhere, .ill of small size The 
largest is the Etephas Mnatdncnus (L. Adams), which attained a 
height of seven feet In the crown sculpturing oi the molars 
this species resembles Elephas anlujuus , as regards the 
ridge-formula, its nearest ally is Loxodon mendwna/ts Elephas 
Melttensis (falconer and Burk) varied in size; its average height 
was about five feet, this too belonged to the Loxodon group 
The smallest bones known to the author belonged to an ele¬ 
phant only three feet high, called Etephas Falconers, by Busk 
Although there appears to be some evidence for separating 
this from the other forms, yet the author ataled that 
“there is no difficulty in ananging a graduating senes of 
specimens from the smallest up to the largest bones ascribable to 
the Elephas Mehtensts ” 

The elephants all occui in the same deposit, and with them 
there arc remains of Hippopotamus Pentlandi and H mtnuiu t 
There is also a gigantic dormouse and a large extinct swan, 
besides some reptilian remains not yet fully worked out. 

The report concludes as follows —“ It must be apparent that 
this (for the most part) un.quc fossil fauna restricted to a small 
mid-ocean island, presents several interesting contrasts with 
reference to the Mammalia m general, and elephants m par¬ 
ticular, which frequented Europe during late geological epochs. 
For example, between Rome and Sicily we find remains of the 
Elephas pnmtgcmus, Eltphas antiauui, and Eliphas mcruhonalu 
In the caves of Sicily, traces of the African elephant have been 
discovered, and also molars, barely distinguishable from those of 
the Asiatic species, and which, under the name of Elephas Ar¬ 
menians, are traceable eastward into Asia Minor, in the direc¬ 
tion of the present habitat of the living species. It looks, 
indeed, as if the eastern basin of the Mediterranean had been at 
one lime a common ground where all these extinct and living 
elephants met, and from whence, with other animals, they have 
disappeared or been repelled to distant regions.” 

Sub IVealden Exploration —1. General Report, by Henry 
Willett. 

In this report Mr Willett gave a sum wary of the results 
achieved up to the present time, the details having already been 
published in his quarterly reports. 

The boring was commenced at the time of the last meeting of 
the British Association at Brighton, and its okjAt is to explore 
the rocks underlying the Weald of Sussex. A bore of 
inches diameter was at first adopted, but at the urgent recom¬ 
mendation of Mr Frestwich, one of 9-inch diameter was em¬ 
ployed The bore has now reached a depth of 300 feet, and 
the engineer (Mr, Bos worth) has contracted to increase it to a 


depth of 418 feet at the cost of only il per foot. Of the 300 
feet of strata already passed through, ibout 70 were previously 
known, but the remaining 230 arc new to science, 50 feet of 
this consists of valuable beds of gypsum 

Mr Willett has designed a novel form of drill which possesses 
the following advantages —(1) It cuts only the circumference , 
(2) it makes better progress , (3) the central co’e is left intact , 
(4) the tool not unfrcqucntly extracts the core itself The gyp¬ 
sum was extracted by this means, and it is believed that no such 
cores have been brought to the surface from similar depths m 
this country 

Sub-IVealden Exploration.—2. Geological Report, by W. 

Topley, F.G S 

The author commenced by repeating the protest, often made 
already, that the Sub-Wcalden Exploration was not a “ search 
for coaL” It is simply an endeavour to explore the rocks which 
underlie the Weald and especially to reach the Palaeozoic rocks 
Whatever these rocks may prove to be, if reached at all, the 
boring will have succeeded 'Ihe results of this boring cannot 
fail to have important bearings upon the question of the probable 
occurrence of coal measures be> eath the South-East of England, 
but the discovery of coal is not the object in view. 

An account was then given of the lowest beds exposed at the 
surface m Sussex, and of the reasons which have led many 
geologists to consider them as repiesentatives of the Purbeck 
Beds The thickness of Purbeck Beds previously known in 
. Sussex was somewhat over 300 feet, probably about 230 addi¬ 
tional feet of strata have been made known by the boring, in 
which there are some valuable beds of gypsum 

The bonng commences about 250 down In the known Purbeck 
Beds ; up to Sept. I it had reached a depth from the surface of 
| 294 feet It is not safe at present to speculate upon the geologi¬ 
cal age of the lowest beds reached in our boring, but additional 
evidence will probably soon be obtained.* 

The author then pointed out that most of the bore holes 
which have been put down to the Palmozoic rock through newer 
strata have reached those older rocks at about 1,000 feet below 
(he sea. There is a probability then that at or about this depth 
the palaeozoic rocks will occur beneath the Weald These places, 
however, are on, or to the north of, the westerly prolongation of 
the Axis of Artois, whilst the boring is to the south of that line ; 
it is therefore possible that ditferent conditions may prevail 

Attention was then drawn to the fact, already pointed out by 
Mr Godwin-Austen, that the dip of the carboniferous limestone 
in the Boulonnais is to the south, whilst in the Pays de Bray 
the same limestone has been found at a depth of 57 feet from the 
surface, underlying Kimmendge clay. It is then probable that 
under the secondary locks near to the south of Boulogne there is a 
basin of palaozoic rocks, in which the coal measures may be pre¬ 
served , this basin might possibly be prolonged to the west be¬ 
low the Wealden district of the south-east of England. 

In the course of the discussion which followed the reading of 
these reports, Sir John Hawkshaw stated that many people, 
himself included, took an interest in this question chiefly from 
the hope that coal might be found ; but even if in this respect 
we were doomed to disappointment it would stdl be of great 
importance to show that, at that particular spot, no coal existed. 
I’rof. Phillips thought that the object sought was neither coal, 
gypsum, nor salt; but that something exista below the Wealden 
is certain, and that something we are now searching for. A dis¬ 
cussion then took place as to the best mode of conducting deep 
borings. Mr. R. Russell, C E, spoke of the great value of the 
diamond bonng process; but from remarks made by other 
speakers it appeared that, although the diamond is admirably 
adapted for bonng small holes m bard rocks, it is not so well 
suited for conducting such an operation as that under discussion. 

On the Aremg and Llamietlo Rods 0/ St. Damd's, by Henry 
Hicks, F.G.S 

The object of this paper was to follow out the succession of 
the rocks in the neighbourhood of St David’s, commenced in 
previous papers communicated to the British Association. The 
section was now completed to the top of the Llandeilo series 
The Aremg and Llandeilo groups were each divided into an 
upper and a lower series, the author believing that in each case 


* Since this Report wan read, Prof Phillips has bre 
•xamiped parts of ihe cores brought up^from the bott 
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there was sufficient evidence to enable him to do so. The Lower 
Arenig series it was stated occur os black slates and flags about 
1,000 ft. in thickness, and are characterised by many species of 
graptolites as well as by numerous trilobites entirely restricted to 
the senes. The Upper Arenig series occur as fine-grained, soft 
black shales, not much cleaved, also about 1,000 A m thickness, 
resting conformably on the Lower Aremg senes. Their grapto- 
lites are distinct from those found in the lower beds, as are also 
all the other fossils. The Lower Llandeilo senes, the lowest 
rocks recognised by Sir R 1 Murchison in the typical Llandeilo 
district, occur at St. David’s as black slates and hard grey flaggy 
sandstones, and are about 1,500 ft. in thickness, The most cha¬ 
racteristic fossils are Didymograptus Murchisont , Dip/ograptus 
pnstis, Asapkus tyrannus, Calymene Cambrensi t, and Manns 
pcrovalu. The Upper Llandeilo series occur as black slates 
and flags, several thousand feet in thickness, forming several folds 
of strata, and resting conformably on the Lower Llandeilo series 
The typical fossils are Ogygta Buchu, Barrandta Cordayt, Caly¬ 
mene dupluata, Chetrums Sedgiuteht, Tnnucleus fimbnatUs, 
Ampyx nudus, and Lingula Ramsayt 

The author doubted whether any other spot hitherto examined 
in Britain could show so continuous a section of these rocks ; 
still he believed that there was ample evidence to prove, from 
researches made in other parts of Wales and in Shropshire, that 
the succession here made out was, In most of Us important 
details, capable of being applied to many other districts 

.SECTION D —Biology 
Department of Anthropology 

On the Relation of Morality to Religion in the Farly Stages of 
Civilisation, by Edward B Tylor, F R S. 

Investigations of thecultuie of the lower races of mankind 
show morality and religion subs.sting under conditions differing 
remarkably from those of the higher barbanc and civilised nations. 
Among the rudest tribes a well-marked standard of morality 
exists, regulating the relations of family and tribal life There 
also exis‘s among these tribes some more or less definite religion, 
always consisting of some animistic doctrine of souls and other 
spiritual beings, and usually taking in some rudimentary form of 
worship But, unlike the higher nations, the lowest races In no 
way unite their ethics and their theology. As examples, the 
Australians and Basutos of South Africa were adduced The 
Australians believe spiritual beings to swarm throughout the 
universe, the Basutos are manes-worshippers, considering the 
spirits of deceased ancestors to influence all the events of hu¬ 
man life, wherefore they sacrifice to the spirits of near rela¬ 
tives, that they may use their influence with the older and 
more powerful spirits higher in the line of ancestry Yet tiiese 
races and many others have not reached the theological stage 
at which man’s good or evil moral actions are held lo please 
or displease his divinities, and to be rewarded or punished 
accordingly. The object of the present paper is to trace the 
precise steps through which the important change was made 
which converted the earlier unethical systems of religion into 
ethical ones. This change appears to have been a gradual 
coalescence between the originally independent schemes of 
morality and religion 

In order to show the nature of such coalescence between 
religion and other branches of culture, not originally or not 
permanently connected with it, the author traced out on an 
teal line the relations between religion, and on the one 
nte of marriage, on the other hand the profession of 

Fust as to marriage.—The evidence of the lower races tends 
to show that at early stages of civilisation, marriage was a purely 
civil contract Its earliest forms are shown among savage tribes 
in Brazil and elsewhere The peaceable form appears well in 
the customs of the marriageable youth leaving a present of fruit, 
game, &c., at the door of the girl’s parents; this is a clear 
symbolic promise that he will maintain her as a wife. Another 
plan common in Brazil ia for the expectant bridegroom to serve 
for a tune in the family of the bride, till he is considered to have 
earned her 

The custom of buying the wife comm in at a later period of 
civilisation, when property suited for trade exists. The hostile 
form of marriage, that by capture, has also existed among low 
trikes in Brazil up to modem times, the man simply canying off 
by force a damsel of a distant tribe; the antiquity of this “ Sabine 
marriage ” In the general history of mankind bring shown by itk 



survival in countries such os Irela , 1 and Wales, where within 
modem times the ceremony of capturing the bride in a mock 
fight was kept up. 

Now in none of these primitive forms of marriage, as retained 
in savage cultures, did any religious rite or idea whatever enter. 
It is not till we reach the high savage and barbaric condition* 
that the coalescence between marriage and religion takes place $ 
as where among the Mongols the priest presides at the marriage 
feast, consecrates the bridal tent with incense, and places the 
couple kneeling with their faces to the east to adore the sun, fire, 
and earth; or, as where among the Aztecs the priest tie* 
together the garments of the bridegroom and bride in sign of 
union, and the wedded pair pass the time of the marriage festival 
in religious ceremonies and austerities. So complete in later 
stages of culture did this coalescence become, that many have 
come to consider a marriage hardly valid unless celebrated as a 
religious rite and by a priest 

Second, as to the relation of the profession of medicine to re¬ 
ligion In early animistic philosophy, one principal function of 
spiritual beings was to account for the phenomena of disease. 
As normal life was accounted for by the presence of a soul 
operating through the body, in which it located itself, so abnor¬ 
mal life, including the phenomena of disease, was accounted for 
in savage and barbanc culture as caused by some intruding rpirit. 
Thus spiritual obsession and possession becomes the recognised 
theory of disease, and the professional exerciser is the doctor 
curing disease by religious acts intended to expel or propitiate 
the demon Since the middle period of culture, however, this 
early coalescence has been gradually breaking away, till now in 
the most civilised nations the craft of healing has become the 
function of the scientific surgeon or physician, and the belief 
and ceremonies of the exorcist survive in form rather than in 

By these cases it is evident that coales- n-e between religion 
and other matters not necessarily connected with it may take 
place at different periods of culture, anil also that this coalescence 
may terminate after many ages of adhesion Having shown this, 
the author proceeded to ascertain exactly when and how in the 
history of civilisation the coalescence of morality and religion 
took place 

First, where manes-worship is the main principle of a religion, 
as among some North American tribes and the Kafirs of .South 
Africa, the keeping up of family relations strongly affects the 
morality. It is for instance, a practice among the ruder races to 
disinter the remains of the dead or to visit the burial place, in 
order to keep the deceased kinsman informed as to what takes 
place in his family, in which he is often held to take the liveliest 
interest. Thus it is evident that any moral act of an individual 
damaging to his family would be offensive to the ancestral manes, 
whose influence must then fore strengthen kindly relations among 
the living mcmbeis of the tulie Higher in the social scale this 
ethical influence of manes-worship takes more definite form, a* 
when in China the divine ancestor of an emperor will reproach 
him for selfish neglect or cruelty to his nation, and even threaten 
to induce their own highest divine ancestor to punish him for 
misdeeds Thus amongst the ancient Romans, the Lares were 
powerful deities enforcing the moral conduct of the family, and 
punishing household enme. 

Second, the doctrine of the Future Life begins at the higher 
levels of savagery to affect morals In its first stage the doctrine 
of metempsychosis is seen devoid of moral meaning, men being 
re-born as men or animals, but when the distinction appears in 
the higher savagery between migration into vile or noble animal^ 
it is not long licfore this distinction takes the form of reward or 
punishment of the good and wicked by their high or low re¬ 
incarnation, an idea which is the basis of the Buddhist scheme 
of retributive moral transmigration through successive bodies. 
In it* earlier stages this doctrine was of mere continuance, as 
where South-Amencan tribes expected the spirits of the dead to 
pass to another region where they would live a. on earth. Here 
the distinctions of earthly rank are carried on, the chief’s 
soul remaining a chief, and the plebeian’s soul a plebeian, 
but no sign of moral retribution appears. The first stage of this 
seems to be where warriors slam in battle are admitted to foe 
paradise of chiefs in the land of foe Great Spirit. This idea, 
which comes into view in several districts, leads to the fuller 
moral scheme in which goodness of any kind—valour, skill, &c. 
—are more and moTe held to determine the difference between 
foe next life of the good man in happy hunting-grounds, or of the 
bad man in some dismal wilderness or subterranean Hades. 0* 
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the higher nations this element becomes more and more distinctly 
marked, till the expectation of future reward and the fear of 
future punishment becomes one of the great motives of human 
life. 

Third, when theology among the rudest tribes is mostly con¬ 
fined to consideration of ghosts, demons, and nature-spmts, the 
intercourse with these leads to little inculcation of moral action. 

It is when ideas of the great deities become predominant, when 
men’s minds are turned to the beneficent action of the sun, or 
heaven, 01 earth, or to a Sunreme Deity yet above these, that it 
ts conceived that the order of nature includes moral order of 
human conduct Then, as in the religion of ancient China, the 
universe and its Supreme Deity are regarded as furnishing the 
model and authority regulating man’s actions towards his kindred 
and his subjects Thus appears, not in the beginning, but in the 
middle of the development of religious ideas among mankind, 
the leading principle of a moral government of the world and its 
inhabitants. 

In these three ways it appears from the evidence of ethnology 
that the vast transition was made from the earlier unethical to 
the later ethical systems of-religion. Its course, so different from 
that imagined by the older specul dive theologians, has to lie [ 
ascertained from examination of the actual stages through winch | 
the religions of the world hare passed The very attempt to I 
make this investigation on a basis of facts is, however, a novelty 


SCIENTIFIC SERIALS 

Thk Monthly Muroscopual Journal commences with an article, 
illustrated with a plate, “ On Organic Bodies in Fire Opal,” liy 
Mr H J. Slack, in which the author, from the appearances 
which he finds and describes, expresses an opinion, though not a 
decided one, that these minute bodies may be vegetable fossils, 
possibly algae, though the evidence he adduces is extremely slight 
Dr, G W Koyston Pigott continues his researches on the high- 
power definition of organic particles, and re affirms that the 
generally received description of the l’odura scale is erroneous, on 
account of the employment of spheucally over-coi reeled objec 1 
tives.—Mr Wenham criticises Dr I’lgott’s paper 111 the preced- | 
mg number of the Journal, remarking truly that the patience of 
microscopists must eventually become exhausted by the repe¬ 
tition of the same theme. lie then shows that Dr Pigott claims, 
without foundation, discoveries with regard to the improvement 
of object-glasses and the “ colour test Dr. Maddox, On the 
apparent relation of nerve to connective-tissue corpuscles, 
&c, in the Frog-Tadpole's Tail, describes, in connection with 
the observations of Eberth, Kuhne, and Moseley, cases in 1 
which nerve fibres seem to lose themselves in connective tissue 1 
corpuscles His results are not very decided, and hardly tend to | 
settle the question —Mr, Edwin Smith describes a new sub¬ 
stage for the microscope, and certatn apphances for lllumina- | 
tion —The paper read before the Royal Society, by Messrs 
Pode and Lankestcr, is given m full Their expennients are 
divided into eight senes, in which infusions of hay and turnip, 
mixed or unmixed, with cheese finely divided or in lumps, are 
boiled and some of them sealed. When the cheesewas finely com 
minuted, Bacteria did not appear , when in lumps, they were 
frequently found In a boiled turnip infusion, placed in a retort 
of which the end was left open, there was no cloud developed 
after many weeks, which is quite contrary to the observations of 
Dr. Bastian (Nature, Feb 6, p *75.) 

The Geological Magazine contains Prof T Sterry Hunt’s article ' 
frbm the Canadian Naturalist, on the history of the names 
Cambrian and Silurian in Geology. The subject is divided into 
three parts: 1. The history of Silurian and Upper Cambrian in 
Great Britain from 1831 to 1854. 2. That of the still more 
ancient rocks in Scandinavia, Bohemia, and Great Britain up to 
the present ttme. 3 The history of the Lower Palseozoic rocks 
In North America.—Mr E Hardman describes and gives ana¬ 
lyses of the Siliceous Nodular Brown Hiematite (Gothite) in the 
Carboniferous Limestone Beds near Cookstown, Co Tyrone. 
The ore contains as much as 52 '2 per cent, of iron, on the 
average, and no sulphur —Mr. J. C. Mansel-Pleydell has a brief 
memoir on the geology of Dorsetshire, which'is an interesting 
summary of the most important points in the unbroken senes 
from the Liassic to the Quaternary formations found in the 
county —Mr. Joshua Wilson, in endeavouring to arrive at the 
time when the Gulf Stream reached the British Coast and so 
dispersed the then abundant glaciers, ingeniously shows that a 


raised beach, containing Arctic shells, mentioned by Geikie in 
his “Scenery of Scotland,” must have been produced before that 
event, otherwise 1 would have been removed by the onshore 
under-current which always accompanies an onshore wind —Dr. 
Winkler’s description of Pterodaityln r muronvx in the Jeyler 
Museum, from the Lithographic Stone of Eichstatt, in Baviria. 
The specimen is very small and complete "1 here are four 
phalanges m the long finger of the hand In the foot there are 
two in hallux , three on the second and third , and two, with no 
metatarsus, on the fourth (Stummel) —In a letter to the editor, 
Mr T W Danby, after comparing the new method of writing 
crystallographic formula; projxised by Mr. Rutley, shows that It 
is not so advantageous as that of Dr Whewell, modified by 
Prof. W. Ii Miller ; it is therefore doubtful whether its partial 
acceptance will not place a further obstacle in the student’s 
path. 

The numbers of the Journal 0/ Botany for August, Septem¬ 
ber, and October, fully maintain the character of this magazine 
In addition to the short notes and queries in each number, which 
often contain points of great interest to the systematic or physio¬ 
logical botanist, the following articles may be mentioned as of 
special value -Dr. Alfred Nathorst, of the Geological Survey 
of Sweden, contributes a paper on the Distribution of Arctic 
plants during the Post-Glacial Epoch, which he considers to 
exhibit gradual changes of climate from the h orest-bed down to 
the Boulder clay - - Prof Church gives an analysis of the giant 
puff-ball, Lycoperdon ipfanteum, which he finds to contain, when 
lined, as much as 66 78 per cent, of albuminoids, and the ash 
46 19 per cent of phosphorus pentoxide —Mr J G Baker 
describes a very interesting new genus of ferns, Viphra, of the 
tribe Asplemtii , from the Solomon Islands —From the same 
botanist we have a valuable synopsis of the East Indian species 
of Draccena and Ctrdylun —Mr J Ball commences a descrip¬ 
tion of some of the new species, sub-species, and varieties of 
plants collected by Dr Hooker and himself in Morocco in 1871, 
the flora belongs essentially to the Mediterranean type, and the 
number of novelties is not comparatively large - Mr Carrutheis 
gives his very valuable annual Review of the Contributions to 
Tossil Botany punlishcd in Britain in 1872, comprising 23 dis¬ 
tinct papers or abstracts -In these number- we have also p rts 
vi and vu of the Rev E. O’Meara’s Recent Researches in the 
Diatomacem 


The second part of vol. xxix of the Tran sat tuns of the 
Lmrucan .Society, just published, is occupied by a continuation 
of Colonel Grant and Prof Oliver’s “ Botany of the Speke and 
Grant Expedition” The number of new species described in 
ihis-part is thirty-five; and it is illustrated by thirty-five full- 
sized 4to plates, the expense of which is munificently borne by 
Col Grant. 


Der Naturforscher, August—The eruption of Vesuvius last 
year attracted much scientific observation, and we have in the 
present serial an abstract of a valuable paper by M, Heim on 
the nature and formation of lava, of which lie distinguishes two 
kinds, “lump” lava and “cake’’lava (Schollen and Fladen), 
differing, he found, not in chemical constitution, but merely in 
vapour-contents In the physical division we may note M 
Wiedemann’s experiments in measuring the elliptical polarisa¬ 
tion from reflection on bodies with surface colours, for a senes of 
angles of incidence, and different parts of the spectrum Meteoro¬ 
logy is represented by M. Dufour’s recent observations on re¬ 
flection of solar heat from the Lake of -Geneva, anil an inter¬ 
esting paper entitled “ Polar Lights and Earth Lights.” There 
is a description of M Zollner’s new mode of estimating the abso¬ 
lute temperature of the sun, which is based simply on a knowledge 
of the density relation between two different layers of the 
hydrogen atmosphere, the distance between them being known. 
The value his formula gives is 61350° Among botanical 
subjects treated are, autumn colouring of leaves and formation 
of vegetable acids, summer dryness of our trees and shrubs, and 
passage of radiant heRt through leaves Some physiological 
experiments by M. Rosenthal, on the time-relations of reflex 
phenomena, are described , and there is a variety of other 
matter, much of which has already been noticed in these 
columns, 


Annalender ChemeundPharnmac Band.clxvnl. Heft. 1 July 
16.—Th» number opens with four papers by Prof Act Claus, on 
azophenylen, ondt-iodhydrm, on the action of ammonia on dichlo- 
hydrin, and on the preparation of dichlorhydrin The first of 
' le contains a long and exhaustive account of the body In ques- 
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tlon and ofits compounds. The formula of azophenylen is CuHjN,. 
By the action of ammomaon it a body haring the formula C,^II l0 N, 
la produced —On dnodhydnn, by the same author. This body 
hat the formula C,H„ 1 , 0 .—On the action of ammonia on di- 
chlorhydrin, by the same. The result of the action u the pro¬ 
duction of chlorhydnmmid, a body of the formula C lt H„N,Cl, 0 4 . 
—Preparation of dithlorhydnn, by the same The method con¬ 
sists in acting on glycerin with chloride of sulphur.—Applica¬ 
tion of the periodic law to the cerium group, hv D. Mendelejeff. 
—On the preparation of ethylen and its bromide, by E. Krlen- 
meyer and f I Bunte —On the action of nascent hydrogen on the 
oil of bitter almonds, by Hugo Amaiin —On the bromised 
benzol sulpho acids, by A Woelz The author has prepared 
dibrombenzol sulpho-acid, and gives an account of its salts and 
of its reaction with fused potassic hydrate.—An investigation of 
pipenn and its products of decomposition, pipenc acid and pi- 
peridm, by K Fittg and X. Remsen —On ethylen-proto- 
catechuic acid by the same author, and T Macalpine —New 
compound of the Naphthalin group, by J P Battershall —On 
the ac on of a mineral sulphur water on cast-iron, by Dr E 
Prm u . ulc 1 lie author found an iron water-pipe, through which 
this w ater passed converted as regards its inner side into a mix¬ 
ture of sulphide of iron, hydrated oxide of iron and free sulphur. 
The centre stratum was also altered, containing only 79 a per 
cent of iron.—On sulph-hydantoin (glycolyl-sulpho-urea) by R. 
Maly —Determination of boiling points at the normal barometric 
pressure, by Dr. IX. Bunte —I’reparation of trimethyl-carbinol, 
by Linnemann’s method, by A. Butlerow. 


SOCIETIES AND ACADEMIES 
London 

Royal Microscopical Society.—The opening meeting of 
the session was held at King’s College, Oct. 1, C Brooke, 
F.R S., president, in the chair —The secretary read a paper by 
Dr. Maddox descriptive of an organism found in a pond of fresh 
water in the New Forest, near Lyndhurst, which it was proposed 
to name Pseudo-amoeba vulacea. The general appearance of the 
organism was minutely described and figured, and the results of a 
series of conltnuousobservations upon a growing slide underthe mi¬ 
croscope were detailed — A paper by Mr F Kitton, of Norwich, 
describing some new species of Diatoms, was taken as read, and 
the attention of the meeting was called by the president to one 
of great beauty named by Mr Ktllo Au/acodiscus superbus — 
Mr F. H. Wenham made some interesting observations upon 
the microscopical appearance of glass which had been subjected 
to the action of the American sand-blast process, showing that 
the erosion of the surface was entirely due to the percussive force 
of the particles of sand, and that the results of this were demon¬ 
strated by the polanscope A number of specimens were ex¬ 
hibited in the room —Mr. C Stewart, the hon. sec , exhibited 
under the microscope, and minutely described, a beautiful pre¬ 
paration of the spermatophores of the common squid , he also 
explained and Ulustiated the general structure oi the generative 
organs of the male cuttle-fish. 

1* H1LADRLFH1A 

Academy of Natural Sciences, April 3 —Cotuhologtcal 
Section. —Dr. W. S. W. Ruschenberger, in the chan.—Dr. 
¥. A. Hassler presented the following memorandum of experi¬ 
ments by W. M. Gabb and himself to ascertain the tenacity of life 
in htfontiti mumata. The specimens, 140 m number, were col¬ 
lected by Mr. Gabb in St. Domingo, September 1870, and hung in 
a basket in his office. A few (live or six) were moistened after 
three months, then each month until May 1871, when all were 
alive. May, June, July, and August, 1871, 25 were moistened 
each month, and all found to be living except two in July and 
two m August These were each month laid aside and not 
moistened again until September At this time 40 of the ori¬ 
ginal lot remained, all were moistened, and 29 found to be alive. 
Jn September, of the 100 which had been moistened during May, 
June, July, and August, 89 were ahve. The 118 living one* were 
all placed together Feb. 18, 1872, the lot was again moistened 
and about 60 revived at once, and after several hours all but 24 
were or had been crawling, These 24 were rejected March 
30, 1872 . of the remaining 94, ten were moistened, nine were 
alive , there nine were placed aside with a few which had given I 
evidence of life suite the last experiment, Feb 18. Sept. 18, J 


1872 . all moistened and found living; they were also all alive 
in December. On Feb. 12, 1873, two found to be dead, and 
were separated from the others. March 26 : All moistened, and 
though exposed for three days, only one began to Crawl; this 
one was separated, also 27 others which were known to be dead, 
leaving 65 undetermined. 

Paris 

Academy of Sciences, Sept. 29 —M Bertrand in the chair. 
—The following papers were read —Notes on the yellow elastic 
tissue, and remarks on its history in relation to a memoir by M 
Bouillaud, and some criticisms on it by M. Bouley, by M. E. 
Chevreul —Researches on the elastic tissue of the elephant and 
the ox, by M Chevreul —New researches on the analysis and 
theory of the pulse, by M Bouillaud. The author continued 
his former papers on this subject, dealing with the abnormal 
pulse in this paper —Remarks on M Boudlaud’a late paper on 
the pulse, by M Bouley — Reply to M Bouley by M Bouillaud 
—Remarks on No. 21 of the " Memorial de l’officier du Genie,” 
by General Monn The general drew attention to many in¬ 
teresting notes on the late sieges of Pans, contained in this 
number —Note on magnetism, by M. J M. Gaugain This was 
a fourth instalment of the author’s paper.—On the pait played by 
gases in the coagulation of albumin, by MM. E. Mathieu and 
V. Urbam—On a new method of treating cholera, and pro¬ 
bably yellow fever, by meant of sub-cutaneous injections of car¬ 
bolic acid and carbolate of ammonia, by M. Dedal. The author 
recommended drinks containing carbolic acid in doses of from 
thirty to forty centigrammes per day, and from four to six in¬ 
jections of hve grammes each of carbolic acid solution (24 per 
cent ) These doses are to be largely increased in severe stages 
of the disease —Comparison of the Phylloxera vastatnx of galls 
with those of roots, by M Max Cornu —On the size and vari¬ 
ation of the sun’s diameter, by S. Respighi. The author, m his 
letter, discussed Secchi’s late observations on the same subject.— 
On the action of the respiratory apparatus after an opening of the 
thoracic wall, by MM G. Carlet and J Straus — On the classi¬ 
fication of the fish of the family of Tnglidtc, by M. H. E Sauvage. 
—Researches on the action of heat on the carbuncular virus, by 
M C. Davame — On a deposit of Js-ndogetutes echmatus m the 
Museum (fossil vegetable collection), by M. E. Robert.—On 
. the influence of sulphates in the prochicton of goitre in relation 
to an epidemic form of that disease in a barrack at St Etienne, 
by,M. Bergeret 








NATURE 


501 


THURSDAY, OCTOBER 16, 1873 


D'ALBERTI S' EXCURSION INTO THE IN¬ 
TERIOR OF NEW GUINEA 

N a preceding number of Nature (vol. vni., p. 305) 
some account has been given of the new Paradise- 
birds and other novelties recently discovered by Signor 
Luigi Maria D’Albertis m the interior of New Guinea I 
Signor 1> Albertis, who is now m New South Wales, has 
lately published in the Sydney Herald an account of his 
month’s excursion into the interior of that terra incognita , 
from which the following particulars are taken — 

D’Albertis started from Andai, a small village about 
ten miles from Havre Dorey, where, along with his com¬ 
panion Dr. Beccan, he had been resident with a Dutch 
missionary. By the aid of presents to the Corono, or 
headman of Andai, and promises of further payment on 
arriving at his destination, he succeeded in obtaining the 
services of six natives to carry his baggage and provisions 
to Atam, a populous village in Mount Arfak, where there 
was a Corono with whom he had already made acquaint¬ 
ance. 

An early hour on September 4, 1872, was fixed for the 
traveller’s departure, Dr. Beccan, the botanist, proposing 
to remain at Andat during the absence of lus companion. 
After crossmg a small creek in a canoe, the forest was 
entered. Besides six natives, D’Albertis was accom¬ 
panied by a Malay interpreter and the wife of one of the 
natives, making eight persons in all After a short walk 
over level ground a steep hill was reached, and crossed by 
a narrow pathway, fatiguing and difficult. The forest 
around was mountainous and gloomy, the silence being 
relieved only by the deep cooing of pigeons and the hoarse 
voice of a black Megapode (probably Megapodius freya- 
neti). One of the latter served as dinner for the day. 
After arriving at the summit of the hill, an hour’s walk 
across a level forest-country succeeded, whence a descent 
was made to a stream of water, deliciously clear and 
fresh. After this, hills were again ascended, gradually 
increasing m height, and the road became more and more 
difficult. Here the Lesser Bird of Paradise ( Paradtsea 
papuana) was met with, and the large Crowned Pigeons 
(Goura coronata) were very numerous. At 4 p.m. a 
height of 1,500 feet above the sea, which was seen to 
the east, not very far distant, had been attained, and after 
a short descent an extensive watercourse, at this time 
nearly dry, was reached. Here natives were first encoun¬ 
tered , a tnbe of men, women, and children, accompanied 
by dogs and pigs, emerged from behind the large stones 
of the water-course. The men were armed with bows and 
arrows and the parang , a large knife, narrowed near the 
handle and widened towards the extremity. Some of the 
men approached and were friendly and inquisitive, whilst 
others kept at a distance, and formed small picturesque 
groups about the rocks of the watercourse. The women 
were very timid, and also kept apart in groups along with 
the children. Upon inquiries through the interpreter, it 
appeared that these Papuans were returning from an ex¬ 
pedition to the sea-side to procure salt. After taking 
leave of some of the natives, who were gomg m another 
'direction, D’Albertis accompanied the others to their 
No. 207—Vox., vm. 


house, which was situated about 500 feet above the tor¬ 
rent. Here the forest was of the same gloomy character, 
but relieved by occasional clearings. At sunset a magni¬ 
ficent view over the harbour of Dorey and the island of 
Mansinam was obtained, and the birds raised their voices 
in chorus to salute the passing day. The house in which 
the night was passed contained four families. It was 
built on trunks of trees and entered by a long ladder. 
The stranger was well received, and presented with sugar 
canes, m return for which he gave his hosts tobacco. 

The following day (Sept. 5), after some little difficulty, 
a start was made about 8 A.M., the chief of the house and 
some women accompanying the party. After descending 
to the watercourse passed on the previous day, the 
ascent of Mount Putat was recommenced, under the 
shade of large and umbrageous trees At noon, the 
summit and village of Putat were reached, whence a fine 
view of the coast of Dorey and island of Mansinam were 
obtained. To the south-west rose some high mountains 
covered with dense vegetation. After an interval of re¬ 
pose, our traveller was anxious to depart, but was 
answered by the natives, that they had already arrived at 
Atam, and that they were not going any farther It was 
not without much difficulty, and Signor D’Albertis show¬ 
ing them by his pocket barometer that they had not 
arrived at the reqaisite elevation of the place in question, 
that it was ultimately arranged that a fresh start should 
be made on the following morning. 

The next day, accordingly, the party quitted the village 
of Putat, escorted by about 20 additional men, women, 
and children, and after descending to about 700 or 800 
feet above the sea-level, commenced to re-ascend up the 
bed of another watercourse. About noon, a small stream 
of fiesh water afforded an opportunity for refreshment, 
and at evening, after a further ascent, night quarters were 
discovered m some uninhabited huts. On continuing 
the journey next day the party still ascended, until the 
summit of the mountain at an elevation of 3,600 feet was 
obtained. Here a halt was made in some huts similar to 
those used for the previous night, and Atam was visible 
to the west on the farther side of a deep valley. At this 
spot the Superb Bird of Paradise ( Lopkortna atra) was 
first seen, but examples were not obtained. To the south 
of the halting-place lofty mountains arose, considered to 
be 9,300 feet in height: to the east the view was impeded 
by thick forests of noble trees. 

On continuing the journey a steep and difficult descent 
of about 900 ft, was made to the bed of a large river, con¬ 
taining more water than other streams previously passed, 
and said by the natives to flow into the Bay of Geelvink. 
After following up this river-bed for two or three miles, a 
rough track led away to Atam, the first houses of which 
were reached about 3 p.m. Here Signor D’Albertis deter¬ 
mined to stop, being much exhausted by the journey, the 
latter part of which had been rendered fatiguing by the 
slipperiness of the paths caused by heavy rain Next day 
messages were sent for the Corono or headman of Atam, 
who was resident higher up the mountain D’Albertis 
was anxious to proceed farther himself, but bis guides 
refused, stating that they had accomplished their agree¬ 
ment to bring him to Atam, and of this our traveller was 
satisfied, finding himself now at an elevation of 3,500 ft. 
above the sea-level. 
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Whilst waiting for the Corono, D’Albertis rambled | left him to return home, taking messages to his com- 


about in the vicinity of his habitation, and found a fine 
young male of the Six-sliafted Bird of Paradise (Paiotia 
sexpenms), which had never been previously obtained 
except through native agency, and in imperfect con¬ 
dition. Other examples of both sexes were subse¬ 
quently obtained, the adult male being always found 
alone in the thickest parts of the forest, whilst the 
female and young birds are usually met with at a lower 
elevation. Respecting this Paradise bird D’Albertis 
states that it is very noisy and feeds upon various kinds 
of fruit, more especially on a kind of fig which is very 
plentiful upon the mountain ranges To clean its rich 
plumage, it scrapes a round place clear of grass and 
leaves, where the ground is dry, and rolls itself in the 
dust like a gallinaceous bird, at the same time elevating 
and depressing its plumage, and also raising and lowering 
the six remarkable plumes on its head, from which 
it derives its specific name. On the following day 
(Sept. 9), D’Albertis was fortunate enough to obtain 
adult specimens of the Six-shafted Paradise Bird 
just described, and also of the Superb Paradise 
Bird which he had observed on his way up the 
mountain. The latter is found on the same moun¬ 
tains, and feeds upon similar fruits, it flies about 
from branch to branch among the trees of the 
forest, uttering a cry of “ni-ed, ni-ed,” and from this 
peculiar note is named by the natives, “ Niedda," while 
the Six-shafted Paradise Bird is called “ Coron-a ” After 
skinning his Paradise Birds, Signor D’Albertis roasted 
their flesh for his dinner, and found it of an excellent 
flavour , his meal, however, was interrupted by the arrival 
of the Corono and his suite. Hearing a noise at the door, 
he turned and saw a number of men armed to the teeth 
They entered, and defiled before him in silence, laid down 
their arms, and arranged themselves about the room. 
They were all adorned with necklaces and bracelets 
formed of shells, whilst quantities of flowers of bright 
and rich colours ornamented their hair, cars, and arms. 
After the men, followed women and children, until the 
house was full; last of all came the Corono himself, 
armed like the others, and lavishly adorned with flowers. 
He was followed by his son and daughter, both albinos, 
with hair of a clear white colour, eyes blue, and skin very 
white. Having entertained the Corono with a cup of 
cognac, Signor D’Albertis received a present of yams, 
maize, and oranges in return, and was informed that he 
was welcome to the country. Next day he received 
numerous visits from natives, and made large additions 
to his zoological collections Finding the locality so 
rich, Signor D’Albertis determined to take an adjacent 
house, for which a rent of 4 metres of blue calico and 
four brass bracelets was demanded On September n 
possession was taken of the new habitation, and the Italian 
flag hoisted on the summit The house was divided by 
some pieces of bark into two rooms, one of which served 
as a bedroom and a workshop, whilst the other was the 
reception-room, and also served as a kitchen. When the 
news spread abroad that a white man had arrived, the 
visits of the Papuans became very frequent. Most of 
them brought yams, maize, or tobacco, for which Venetian 
beads were given in payment. On September 13 the 
guides who had brought Signor D’Albcrtis from Andai 


pamon Beccari, to endeavour to send up a new stock of 
provisions, which were running very short. 

Established in his new quarters, Signor D’Albertis set 
to work on his collections of birds and insects, and suc¬ 
ceeded m amassing a large number of interesting speci¬ 
mens. But h!s provisions quickly began to run short, 
leaving him only a small quantity of rice to subsist on 
together with the flesh of the birds prepared for his 
collections. Salt was not to be had, and powder and 
shot also began to fail, and endeavours to get a fresh 
supply of ammunition and provisions up from Andai did 
not succeed. In consequence of a quarrel between the 
Arfaks and the people of Dorey, in which one of the 
natives was killed, his friendly intercourse began to be 
intcirupted Neither women nor children brought him 
insects, and soon afterwards they refused to sell him yams 
and maize The Corono informed him, through the in¬ 
terpreter, that they wore expecting an attack at Atam, 
and intended to leave the village. This D’Albertis did 
not believe until they commenced destroying the planta¬ 
tions, when his position becoming cntical from want of 
provisions, he arranged with the Corono to return to 
Andai at the end of the month 

On September 29, accordingly, D’Albertis left Atam at 
sunrise, accompanied by about forty persons, his health 
having been much improved by his sojourn in the moun¬ 
tain air Returning by a shorter route, he avoided Putat, 
and on arriving, on October 1, at Andat, found, to his 
regret, that Signor Beccari had gone on to the former 
village, so that if he had passed through it he could have 
obtained a fresh supply of provisions. 

During his month’s residence at Atam, Signor D’Al¬ 
bertis obtained 122 specimens of birds, and a large col¬ 
lection of insects, besides some mammals and other 
specimens. The only part of these that have yet reached 
Europe is the senes of birds, of which an account was 
given in a previous number of Nature (vol viu. 
p. 305) The mammals obtained are stated to embrace 
several species of Cuscus, one of which is believed to be 
new, two or three species of Tree-kangaroo ( Dendrolagus ), 
a Pteropus , a Squirrel, and several species of Mice and 
Bats The Insect collection is rich in Cetonice and 
Melolonthce. 

Soon after his month’s excursion to the Arfak 
mountains, Signor D’Albertis was compelled, by continued 
attacks of fever, to leave New Guinea and proceed to 
Sydney, in the Italian frigate Vellore Pisano. Dr. 
Bennett informs me that his health is now re-established, 
and that he will probably return to Europe m a few 
months 

This interesting narrative serves to show us that the 
dangers and difficulties of penetrating into the interior of 
New Guinea, though considerable, have been somewhat 
over-rated. Though Signor D’Albertis has been the first 
to publish an account of his adventures in this country, 
I believe that the naturalist Rosenberg, in the employ¬ 
ment of the Leyden Museum, had already made an 
expedition into nearly the same district * Where these 
two pioneers have found their way, others will doubtless 

* Several of the new bird* described by Dr Schlegel, in hl( article on 
Kosenberg. collections (AW. Ttgdsckr tv p 53). were also obtained by 
D'Albertis, but the only locality assigned to them is “ l’int4nenr de U 
grande presq’tlc septentrional* de la NouveUa-Guwte." 
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quickly follow, and we may thus hope to acquire, before 
long, a complete knowledge of one of the most won¬ 
derful floras and faunas of the world’s surface. 

P. L. S. 


THE MOTION OP PROJECTILES 
A Mathematical Treatise on the Motion of Project tie*, 
founded chiefly on the results of Expenments made 
with the author’s Chronograph. By Francis Bashforth, 
B.D., Professor of applied Mathematics to the advanced 
class of Royal Artillery Officers, Woolwich, and late 
Fellow of St. John’s College, Cambridge. (London 
Asher and Co, 1873 ) 

VXfE are told in the Preface to this work that “the 
v ' consideration of the motion of a projectile naturally 
divides itself into three parts—first, its motion in the 
bore of the gun , second, its motion through the air , and 
third, its motion during its penetration into a solid sub¬ 
stance.” The author directs his attention chiefly to the 
second of these parts. Galileo w as the first person who 
determined with anything like accuracy the motion of a 
solid body moving through space under the action of 
gravity. Treating the vertical and horizontal motions as 
perfectly independent (which of course is in accordance 
with Newton’s laws of motion), he showed that a particle 
moved in a parabola. In this theoretical investiga¬ 
tion gravity is supposed to be constant, and to act m 
parallel directions, while the effect of the resistance of 
the air is totally disregarded. The parabolic motion is 
approximately true for bodies whose velocities are small, 
but the greater the velocity of a projectile, the more does 
its path deviate from a parabola, and, in the present days 
of large guns and heavy charges, we can at once see the 
importance of solving with the greatest possible accuracy 
the problem of the motion of a projectile through the an, 
considering the air as a resisting medium materially 
affecting the motion of the shot Newton solved the 
problem of the motion of a body through a medium 
whose resistance vanes as the first power of the velocity, 
and John Bernoulli extended it to the case of resistance 
varying as any power of the velocity. 

Experiments, however, show that the resistance cannot 
be regarded as varying as any single power of the velocity, 
though, within certain limits, the third power gives pretty 
accurate results 

Mr. Bashforth has applied himself to the task of 
throwing Bernoulli’s solution into a practical shape, so 
that by means of copious tables, of which his book con¬ 
tains more than 100 pages, such problems as the following 
may be solved“ The 16-pounder muzzle-loading gun 
fires an ogival-headed shot 16 lb. in weight, and 3 $4 
inches in diameter. If the angle of projection be 2°, and 
the initial velocity 1,358 feet per second, find the trajec¬ 
tory and time of flight.” “ A Rodman shot weighing 
453 lb. fs fired with an initial velocity of 1,400 feet per 
second, at a target 500 yards off, find the striking 
velocity ” * 

Experiments were made by Robins and Rumford last 
cratury to ascertain the pressure of fired gunpowder 
and several persons have attacked the problem during 
tfc* present century. General Mayevski attempted to 


solve the problem by firing shot, into the back of which a 
rod was screwed, the rod running through an aperture 
m the breech of the gun, and carrying a kmfe edge 
which cut two thin wires at a given distance, the interval 
of time between the two breakages being measured as 
lccuratcly as possible. Captain Rodman made use of 
the following arrangement .—A gun was mounted in a 
gun pendulum, and a revolving cylinder was placed with 
its axis parallel to that of the gun When the gun was 
fired, a tracing point on the gun drew a curve on the re¬ 
volving cylinder, the shape of which curve determined 
the whole motion of the gun’s recoil. Mr. Bashforth 
suggested that much greater exactness would be procured 
if the traemg-point were connected with the projectile. 
He managed to do this to some extent by firing a shot 
through a number of equi-distant vertical screens, made 
of very thin metal wires By an ingenious arrangement, 
the time of the shot breaking a wire in each screen was 
registered by means of an electric cm rent on a revolving 
cylinder, special care being taken that all the registra¬ 
tions should be made under the same circumstances, so 
as to eliminate what we might call the personal error on 
the different registrations This gave the times of transit 
of the shot over the successive intervals between the 
screens . from them, the velocities at the different screens 
can be calculated with great exactness, and also the 
■ esistance of the air on the shot Mr Bashforth has 
made great numbers of experiments with shots of different 
shapes and sizes, fired with different charges of powder, 
and from them has with great labour calculated the tables 
above referred to, which are sufficient for the solution of 
the problems we have given above as examples of what 
Mr. Bashforth has been able to accomplish. 

The work is one which is too mathematical to do full 
justice to in our columns, but we have no hesitation in 
recommending it to such artillerists as are not unac¬ 
quainted with mathematical analysis 


OUR BOOR SHELF 

Half-hours with the Microscope. By E. Lankester, M.D. 

(Hardwicke) 

1 ms excellent and well-known little work would scarcely 
require to have special attention now drawn to it, if it 
were not that the present edition contains an additional 
chapter, which adds much to its value as a text-book fo r 
amateurs Until now the subject of polarised light ha s 
been omitted, and as the many beautiful and striking re. 
suits which can be obtained by its employment are among 
the most important and attractive jn the whole field of 
microscopy, any work on the subject m which it is omitted 
must be necessarily incomplete, 'the author, evidently 
feeling this, has added a “ Half-hour with Polarised 
Light,” which he has entrusted to the hand of Mr. F. 
Kitton, who, in the short space allowed him, has explained 
the theory of this rather intricate subject in a clear and 
popular manner, and has described some of the most 
striking of the phenomena exemplified by it, such as the 
appearance of the slides of lodo-sulphate of quinine, as¬ 
paragine and sulphate of copper in gelatin, together with 
the methods for arriving at them The addition of this 
chapter has made this work as complete as it is useful to 
the commencing microscopist. 

I'roceedtugs of the Belfast Natural History and Philoso¬ 
phical Soc icty (Belfast, 1873) 

W* welcome with pleasure the first number of the Belfast 
Society’s Proceedings, which includes a number of papers 
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read during the session 1871-2, some of which are already 
known to our readers. We need only name the principal 
papers. There is, first, the Presidential Address of 1871, 
" On Motive Power,” delivered by Mr. J. J. Murphy, who 
has also a short paper on “ The Bernina Lakes; ” then 
comes Prof James Thomson’s admirable paper, “ Specu¬ 
lations on the Continuity of the Fluid State of Matter, 
and on Transitions between the Gaseous, the Liquid, and 
the Solid States ” This is followed by two short papers, 
one by Dr J. D. Everett on “ The Reduction of Observa¬ 
tions of Wet and Dry Bulb Thermometers,” and another 
on “ Recent Changes of Coast-level at Ballyholme Bay, 
Co. Down,” by Mr Robert Young, C E., who has also an 
excellent paper on “The Duty of Preserving National 
Monuments.” Mr. John Anderson contributes a paper 
on “ The Geological Formation of County Down,” the 
Rev. Dr. Maclosiciea long paper on “ The Silicified Wood 
of Lough Neagh ,” and there are also one or two papers 
of antiquarian and social interest Appended is an in¬ 
teresting obituary notice by the secretary, Mr. Taylor, 
of the Tate Mr Robert Patterson, F R S., one of the 
founders of the Society, and who, amid the cares atten¬ 
dant on the carrying on of a large commercial establish¬ 
ment, managed to find time to prosecute to very good 
purpose the study of natural history, and even to write 
admirable zoological text-books, and take an active part 
in the promotion of science and of social progress The 
first number is edited by Mr Murphy and Dr H Burden, 
and we hope the Society will produce material enough to 
bring out an equally good number every year. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for of tntons expressed 
hy his correspondents. No notice is tahen 0] anonymous 
communications.] 

Dr Huizinga’s Experiments 

In a letter published m last week’s Naturf, in which Dr. 
Bastian comments on a short paper read by me at Bradford on 
certain experiments of Dr. Huizinga, he challenges me to deal 
with his “ main proposition," which is “ that Bacteria are capable 
of arising m fluids independently of living reproductive or 
ge munal particles ” 

In so far as relates to the subject of my communication, I 
have done so by showing that in the case of Huizinga's liquid 
Bacteria can be prevented from ansing by heaUng the liquid to 
a temperature somewhat above boiling. 

I hope that Dr Bastian will allow me to decline to enter on 
the general question, and will believe that m doing so I am not 
insensible either to the difficulties of the subject, or to the value 
and importance of his own experimental investigations. 

Oct 13 J Burdon Sanderson 

Experiments on the Development of Bacteria in 
Organic Infusions 

The correspondence in your journal on this subject (relating 
chiefly to the statements of Dr Bastian) in which I took a part 
some six or seven months since—renders it necessary, in justice 
to myself, and I may add, injustice to the memory of my fnend, 
Dr. I’ode, whose loss has prevented me from continuing a 
senes of experiments on the nutntion of Bacteria, commenced in 
the spring—to give some account m your columns of experi¬ 
ments carried out by us, which demonstrate that Dr BastWs 
assertions as to infusions of turrnp and tumip-cheese are devoid 
of foundation in fact. The paper in which our results are given 
in detail was sent in to the Royal Society at the end of last 
March and printed in May (Proceedings, No. 145). Since you 
are not able to afford space for the reproduction of that paper 
in full, I must beg to refer your readers, for details, to that 
publication of the Royal Society. Here I may be allowed to 
Sketch briefly the results and their bearing on Dr. Bastian's 
statements. The following passage from that gentleman's 
“Beginnings of Life” (vol. i. p. 429) induced us to make 


experiments similar to those mentioned in it, with the view of 
testing the correctness of his conclusion as to matter of fact:— 

‘ 1 On the other hand, the labours of very many experimenter* 
have now placed it beyond all question of doubt or cavil that 
living Bacteria, Torulet, and other low forms of life will make 
their appearance and multiply within hermetically-sealed flasks 
(containing organic infusions) which had been previously heated 
to 212° F., even for one or two hours. This result is now so 
easily and surely obtainable, as to make it come within the 
domain of natural law ” And m a note is added, “ in a very 
large number of trials I have never had a single failure when an 
infusion of tumip has been employed ; and from what I have 
more recently seen of the effects produced by the addition of a 
very minute fragment of cheese to such an infusion (see 
Appendix C, pp. xxxiv -xxxviu), I fully believe that in 999 cases 
out of 1,000, if not in every case, a positive result could be 
obtained ” 

The extract which follows is from a paper by Dr Bastian in 
Nature, vol.vii p 275, and is perhaps more remarkable than the 
preceding, because it is of later date and refers to a simple infu¬ 
sion of turnip 

“ Taking such a fluid, therefore, in the form of a strong filtered 
infusion of tumip, we may place it after ebullition in a super¬ 
heated flask, with the assurance that it contains no living organ¬ 
isms Having ascertained also, by our previous experiments 
with the hoited saline fluids, that there is no danger of infection 
by Bacteria from the atmosphere, we may leave the rather narrow 
month of the flask open, as we did in these experiments But 
when this is done, the previously clear turnip-infusion invariably 
becomes turbid in one or two days (the temperature being about 
70“ F ), owing to the presence of myriads of Bacteria. The 
italics are my own 

Dr Pode and I give in our paper the details of 53 experi¬ 
ments, of which 11 were made with hay-infusion, the rest with 
turrnp- or turnip-and-cheese infusion We had some trouble at 
first in ascertaining some of the conditions under which Dr 
Bastian experimented—since he does not state them in his book. 
In the first plate we ascertained through these columns the specific 
gravity of Dr Bastian’s turnip-infusion. We made a number of 
experiments after obtaining that information, which are recorded 
In our paper, and which invariably gave opposite results to those 
obtained by Dr Bastian At the beginning of this year we 
ascertained through Dr Sanderson, in the columns of NATURE, 
that Dr. Bastian made use of two ounce retorts ; and that par¬ 
ticles of cheese visible to the naked eye were present in his infu¬ 
sions at the time of boiling Dr Sanderson also stated that Dr 
Bastian attached importance to the peeling of the turnips used. 
With this additional information we made further experiments, 
which tend to explain the failure of Dr Bastian to keep his in¬ 
fusions free from Bactermn contamination 

There are four points which require attention m these experi¬ 
ments, and which were attended to in our series, but we must 
suppose were not attended to by Dr Bastian 

In the first place the infusions were examined by the micro¬ 
scope at the time of sealing the tubes, as well as subsequently. 
What we sought to determine was whether a change had occurred 
m the infusion. Spherical and other particles besides dead Bac¬ 
teria occur in freshly-boiled infusions, which might lead to erro¬ 
neous conclusions when seen subsequently, if their previous 
existence had not been ascertained 

Secondly, wc employed small tubes, five inches in length and 
of half-inch bore. It appeared to us not at all improbable, from 
the results of some experiments made by us with retorts such as 
Dr. Bastian used, that a boiling for five or ten minutes, before 
closure, of an ounce of liquid in a vessel of that peculiar shape, 
might sometimes give a development of Bacteria, owing to the 
protective effect of “spluttering," and the large masa to be 
guarded. 

Thirdly, in the majority of case*—though we had no reaaon to 
doubt the efficiency (os proved by the results) of the boiling for 
five minutes in one of our small tubes, ceteris paribus —yet, to 
ensuie thorough exposure of every part of the tube and liquid to 
the boiling temperature, we submerged many of our tubes in 
boiling water for n quarter or a half an hour after their closure. 
This method we finally adopted as the most certain to ensure 
the destruction of Bactenan contamination , it it essentially the 
same as that subsequently adopted by Dr. Burdon-Sanderson in 
the experiments described m a letter in Nature, vol. viii. p Ml, 
the difference being that, ‘ * to make assurance doubly sure,” Dr. 
Sanderson raises the temperature of the water in which Us tubes 
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are submerged above too C. by increasing the pressure under 
which ebullition is effected, beyond the normal atmospheric limit 

A fourth point to which we gave attention was the possible 
preservative effect of “ lumps ” on Bacteria or their germs No 
one would have supposed that Dr. Bastian neglected the precau¬ 
tion of removing large particles of oheese from his experimental 
infusion. We always strained our cheese emulsion very care¬ 
fully, or else filtered it. Prof. Cohn found that an infusion made 
by bothng a pea in water developed Bacteria when the pea was 
left in it; but if the pea were removed, and the tnfusion subse¬ 
quently reboiled, no Bacteria weredevcloped Wefound that lumps 
of cheese could really act as protective hidmg-places for Bacte- 
rian contamination. In a retort—similar in every respect to 
Dr Bastian’s—this result was first obtained, though other re¬ 
torts similarly treated were barren Accordingly we prepared 
twelve tubes exactly alike, with the exception that in six the 
cheese was added as an emulsion, in the other six in the form of 
lumps The tubes were closed, and submerged in boiling water 
for five minutes Of the “ emulsion "-tubes, one burst in the 
boiling, the other five were barren , of the 11 lumpy’’-tubes, four 
developed Bacteria in quantity, two remained barren 

In the experiments recorded in Nature, vol vhi p.141, by Dr 
Sanderson, it is shown that even when “lumps” are avoided, 
and the infusion heated by submergence in boiling water, this 
may not prevent the development of Bacteria when a large bulk of 
material is employed But boiling for such a length of time as one 
hour, or heating to ioi j C., always gave him a barren infusion 
Dr Sanderson does not believe that there is a definite relation 
between the precise temperature to which the infusion is exposed 
and the destruction of Bactenan contammation, but that the 
longer heating, or the heating to a higher degree, will increase 
the chance that Bacteria or their germs are destroyed. Further, 
Dr. Sanderson’s results agree with those of Dr Pode and myselt 
as to simple turnip infusion With this infusion I understand 
that he has not found the same length or amount of heating 
necessary as with the turnip infusion to which a fragment of 
cheese has been added 

And now, I wish very briefly to point out where Dr Bastiau’s 
statements are affected by these results It is necessary that this 
should be cleaily and simply put, because I find that many persons 
are under the impression that the investigation of the grounds of 
Dr. Bastian’s statements has shown that there was some solid 
foundation for them This is, however, in my opinion, not the 
case It is not “beyond all questiou of doubt or cavil that liv¬ 
ing Bacteria, Torulae, and other low forms of life will make their 
appearance and multiply within hermetically-sealed flasks (con¬ 
taining organic infusions) which had been previously heated to 
212 0 h, even for one or two hours ” On the contrary, no organic 
nor inorganic infusion has been contrived by Dr Bastian nor by 
anyone else which will develop Bacteria, still less Torul.c, after 
exposure for one hour (or even less) to 212° F. This is the con¬ 
clusion given by the impartial examination of the subject, indi¬ 
cated in the experiments above quoted. 

Moreover, the statement in the second quotation from Dr 
Bastian is abundantly contradicted by the experience of Dr 
Sanderson, Dr Pode, and myself Such a turnip infusion, 
placed as directed by Dr Bastian, does not invariably become 
turbid in one or two days, owing to the presence of myriads of 
Bacteria We have often kept such infusions free from Bacteria 
for many days, and I preserved one in a retort with its beak in¬ 
clined downwards for more than six months, clear as crystal, but 
amply capable of sustaining the life of Bacteria, as was proved 
by its accidental contamination a week ago. 

It is my opinion that the only positive addition to knowledge 
which this inquiry abou' the development of Bacteria 111 infu¬ 
sions has led to is, that when you have cheese-craulsion, or similar 
material present in an infusion, you must be a little more careful 
about heating it than when you have not, if you wish to destroy by 
the agency of heat the life of Bacteria or their germs contained in 
the infusion. How it is that cheese-emulsion helps the Bactenan 
contamination to escape destruction we do not know. Possibly 
in the same way as the larger lumps do But that matter 
remains for inquiry when more is ascertained as to the natural 
history of the Bacteria. I think we may now feel fully satis¬ 
fied that “archebiosis” or “ abiogenesis’’ is not m any way 
rendered more probable than it was before By Dr Bastian’s 
experiments with organic infusions Prof. Smith and Mr Archer, 
of Dublin—eminent authorities in the study of the lower algse— 
have criticised in detail and suggested explanations of some of 
the statements in the third part of “The Beginnings of Life," 


vir., statements relating to the transformation of various species 
of organisms into others. They show (the reader may consult 
Prof Smith’s paper in the October number of the Quarterly 
Journal of Microscopical Science, 1873) that the asserted “facts” 
of transmutations are not facts It is abundantly demonstrated 
that the fundamental observations recorded by Dr Bastian are 
erroneous, and that he has been mistaken 
Exeter College, Oxford, Sept. 26 h . Ray Lankester 


Variations of Organs 

My father finds that in his letter, published in your number 
for September 25, he did not give with sufficient clearness his 
hypothetical explanation of how useless organs might dimmish, 
and ultimately disappear I therefore now send you, with his 
approval, the following further explanation of hts meaning 

If one were to draw a vertical line on a wall, and were to 
measure the heights of several thousand men of the same race 
against this line, recording the height of each by driving in a pm, 
the pins would be densely clustered about a certain height, and 
the density of their distribution would diminish above and below. 
Quetelet experimentally verified that the density of the pins at 
any distance above the centre of the cluster was equal to that at 
a like distance below ; he also found that the law of diminution 
of density on receding from the cluster was given by a certam 
mathematical expression, to which, however, I need here make 
no further reference A similar law obtains, with reference to 
the circumference of the chest, and one may assume, with some 
confidence, that under normal conditions, the variation of any 
organ in the same species may be symmetrically grouped about 
a centre of greatest density, as above explained 

In what follows I shall, for the sake of brevity, speak of the 
horns of cattle, but it will be understood that my father con¬ 
siders a like argument as applicable to the variations of any 
organs of any species in size, weight, colour, capacity lor 
performing .1 function, &c. 

Supposing then that a race of cattle becomes exposed to un¬ 
favourable conditions, my father’s hypothesis is that, whilst the 
larger proportion of the cattle have their horns developed in the 
same degree as though they had enjoyed favourable conditions, 
the remainder have their horns somewhat stunted Now, if we 
had made a record ot the length of horn in the same species under 
favourable conditions, we should, as in the case of the heights of 
men, have .1 central cluster, with a symmetrical distribution, of 
the pins above and below the cluster According to the hypo¬ 
thesis, the effect of the poor conditions may be represented by 
the removal of a certain propoitwn of the pins, taken at hazard, 
to places lower down, whilst the rest remain in UatA quo By 
this process the central cluster will be slightly displaced down¬ 
wards, since its upper edge will be made slightly less douse, 
whilst its lower edge will become denser, and further, the 
density of distribution will diminish more rapidly above than 
below the new central cluster 

Now, if horns are useful organs, the cattle with shorter horns 
will lie partially weeded out by natural selection, and will leave 
fewer offspring , and after many generations of the new con¬ 
ditions, the symmetry of distribution of the pins will be restored 
by the weeding out of some of those below the cluster, the cen¬ 
tral cluster itself remaining Undisturbed 

If, on the other hand, horns are useless organs, the cattle with 
stunted horns have as good a chance of leaving offspring (who will 
inherit their peculiarity) as their long-homed brothers. Thus, 
after many generations under the poor conditions, with continual 
intercrossing of all the members, the sjrmmetry of distribution 
will be again restored, but it will have come about through the 
general removal of all the pins downwards, and this will of 
course have shifted the central clustei. 

If, then, the poor conditions produce a continuous tendency to 
‘ ', there will be two ope- 
ver destroying the sym- 
restonng it through the 

supported by facts (and 
est of experiment next 
organs to dimmish and 
from disuse and the 
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a stunting of the nature above- 

rations going on side by side—the one e 
metrjr of distribution, and the other ever 
shifting of the cluster downwards. 

Thus, supposing the hypothesis to be 
my father intends to put this to the t 
summer), there is a tendency for Useless 
finally disappear, besides those arising 
economy of nutrition. 

Down, Beckenham, Oct. 4 r] J 
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Oxford Physical Science Fellowships 

I write this letter that in luturc candidates for Oxford 
Fellowships in Physical Science may be aware that outsiders are 
ineligible. 

In June last the Warden of Merton College informed me that 
the election to a Physics Fellowship would not be limited to 
graduates of Oxford, and would altogether depend on the result 
of the examination held at Merton on Oct 7 Candidates had 
Ho other information than was afforded by the notice in your 
columns 

Although 1 found that great difficulties woe thrown in the 
way of outsiders in their not being allowed an opportunity of 
examining the physical apparatus winch was to be used in the 
examination, and with which Oxford men arc well iccjuainted, 1 
read for the examination, not having the slightest doubt about 
my eligibility after receiving the Warden’s letter 

It is now nearly four months since I received the letter, and 
although the authorities must have been very well aware of the 
grave error which had been fallen into, I was not informed that 
a blunder had been committed until the morning of the ex¬ 
amination It is now found by the Walden, on consulting the 
registrar of the university, that only Oxford giaduates can com¬ 
pete for these Fellowships 

Oxford, Oct 8 John Perrv 


Simple Method of Studying Wave Motion 

II is difficult for a student to obtain a clear idea of the move¬ 
ment of the particles of a liquid or gas propagating a wave To 
assist him models have been devised, but as a rule they are ex¬ 
pensive and complicated. The following plan, based on the 
principle of the stroboscope, I have found extremely convenient 
Take a piece of cardboard about 3 ft long and 18 in broad 
Put this into the tin drum of a “/oetrope,” pressing the card 
well against the interior of the drum, so that it stands np form¬ 
ing a cardboard cylinder. With a lead pencil mark where the 
inside fold of card comes, and you have the right size of the 
cardboard to form the cylinder Divide now the length of the 
cardboard into 12 equal stnps. On each strip paint dots repre¬ 
senting the wave you want to study, taking care that each wave 
is represented p, behind its predecessor Lastly, cut out 12 
slits, about 8 in by J m , between each representation of the 
wave; restore the card to the drum of the zoetrope, and then 
turning the cylinder and observing through the slits the wave is 
seen, as the cylinder revolves, to advance with its characteristic 
motion, while by stopping out all but one of the particles repre¬ 
sented the exact character of its oscillation, whether circular, 
elliptical, or linear, is clearly seen. 

Midland Institute, Birmingham C J Woodward 


The Glacial Period 

Just one line in reply to Frank E Nipher I have read 
Tyndall’s Lectuies on Heat, and that some time before I addressed 
you on the subject of the Glacial Period Plainly, it is against 
common sense to suppose that an increased outpour of solar 
energy would diminish the mean temperature of the air at the 
earth’s surface to such an extent that glaciers at or near sea level 
should be found m Egypt, or even, I believe, in Central Hin¬ 
dustan, as was the case in the Glacial Period. All I can say is, 
that if the sun then were a hotter sun than the sun of our own 
age, he must have blundered at his work 

And [now may I crave space for just another line on 
another subject? Could not our learned societies be induced 
to publish their mathematical contributions separately 5 I was 
compelled to take the whole of the first part of the Royal 
Society’s Transactions of 1867, for the sake of Clerk-MaxwcU’s 
paper on Molecules. For this 1 paid a guinea—willingly, in¬ 
deed ; but had the paper been published alone, T should probably 
have had it for a much lower figure Then there are Professor 
Stokes’ and Sir W Thomson’s magnificent papers scattered up 
and down among the Transactions of the Royal and Cambridge 
Philosophical Societies; if these were gathered together and 
published apart, it would be a precious boon to persons like 
myself who are interested In physical mathematics And pupils 
of the Ecole Invariantive would, no doubt, be as much gratified 
by an easier access to the numerous contributions of Professor 


Cayley to the Theory of Determinants. Is it impossible, or even 
inconvenient, to afford such facilities to students and amateurs ? 
Hampstead, N W., Oct 3 J. H. Rohrs 


THE OWENS COLLEGE, MANCHESTER 

I T is now upwards of twenty-two years since this col¬ 
lege was opened—for the foundation of which in 
Manchester, John Owens, a merchant of that city, left 
100,000/ —in a house that belonged to Mr. Cobden, in 
Quay Street, which was purchased and presented to the 
trustees by Mr John Faulkner, the first chairman. The 
number of students during the first session was 64, which 
went on increasing year by year, until last session the 
day students numbered 327, and the evening students 
513 A few years ago it was felt that the original house 
had become much too small, and that a new building 
ought to be erected adequate to the increased needs of 
the College. Accordingly, m 1866, a circular was pre¬ 
pared, setting forth the disadvantages of the then institu¬ 
tion, and propounding an extension scheme which should 
include the additions to the College of a school of Engi¬ 
neering, a Medical School, and the Natural History Mu¬ 
seum, which the Council of the Natural History Society 
recommended should be deposited in Owens College, “if 
it should appear that the scheme for enlargement was 
likely to be successfully carried out within a reasonable 
period ” The trustees therefore appealed for funds which 
would enable them to lay the foundations of an institution 
which would virtually be the University of South Lan¬ 
cashire, and of the neighbouring parts of Cheshire and 
Yorkshire 

In 1867 an Extension Committee was formed for raising 
a fund, which “ it was desirable should not be less than 
100,000/., and, if possible, 150,000/,” to carry into effect 
the proposed system of extension. 24,000/. was almost 
immediately subscribed. The engineers of Manchester 
and neighbourhood subscribed 10,000/ to found and en¬ 
dow a cnair of Engineering Science, and for the provision 
of an apparatus and a library. An application to the 
Government for a grant, though never absolutely refused, 
was first temporarily shelved on the familiar plea that the 
subject was “ under consideration,” and on a change of 
Government it was ultimately forgotten. The success of 
the College is therefore a monument of voluntary effort. 
After the present site had been purchased, the sum of 
12,000/. was subscribed towards the new Medical School- 
Principal Greenwood and Prof. Roscoe subsequently 
visited Germany, and obtained valuable information as to 
the schools of science in that country ; and to the plans 
which the Professor of Chemistry especially brought home, 
the new College owes the perfect arrangements m its 
scientific lecture-rooms, and the handsomely fitted-up 
laboratories for chemical and physiological science ; labo¬ 
ratories, we believe, which are not equalled by any in the 
kingdom, if, indeed, in Europe. 

The foundation-stone of the buildings just completed 
was laid by the Duke of Devonshire in September 1870, 
and the same nobleman occupied the chair at the 
opening of the new building on the 7th instant. 

As is well known, the “religious difficulty ” has been 
entirely obviated, in the case of Owens College, by the 
will of the founder, which requires “ that the students, 
professois, teachers, and other officers and persons con¬ 
nected with the said institution, shall not be required to 
make any declaration as to, or submit to any test whatso¬ 
ever of, their religious opinions," and that “nothing shall 
be introduced into the matter or mode of education or 
instruction, in reference to any religious or theological 
subject, which shall be reasonably offensive to the con¬ 
science of any student, or of his relations, guardians, or 
friends under whose immediate care he shall be.” It is 
no doubt partly owing to this that the Manchester 
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College can boast a body of teachers not surpassed in any 
respect by any umverstty in the kingdom 

The college is rich m scholarships, fellowships, and 
prizes founded by Manchester men, and by means of 
these, and its admirable system of day and evening 
classes, affords facilities to all classes of obtaining a 
literary and scientific education, both general and pro¬ 
fessional, of the highest and most advanced kind. In 
most respects, indeed, it may be regarded as a model 
institution for the higher education. 

Of the many excellent addresses given on the occasion, 
we have only space for a few extracts from those of 
Principal Greenwood and Sir Benjamin Brodie We 
shall take another opportunity of referring to the address 
of Prof. Roscoe at trie opening of the Chemical School. 

Principal Greenwood said —“ I am addressing the 
assembled students of the new year; and it is because 
I feel that you are even more concerned in the 
inquiry than are my colleagues and myself that 1 
ask you to consider some of the relations which subsist 
between culture and practical life, not as matters 
of speculative interest, but as bearing closely on the aims 
and the temper with which you should take up the studies 
of this place This inquiry might take either of two 
directions, according as we consider the debt due from 
society to the student, or the debt due from the student to 
society. It is not possible altogether to separate these 
inquiries j but it is of the latter that I propose to speak 
more especially this morning, not only because in address¬ 
ing students, as in addiessing other men. it is more 
wholesome to speak of their obligations than of their 
claims, but also because in this place and on this day, 
there is little need to urge the duties of society to the 
student 

“ For us the normal principles of education, in 

their whole range and mutual bearings, are of infinitely 
greater weight than the special questions which fix atten¬ 
tion at the moment, but our thoughts are in danger ol 
being drawn away fiom these deeper truths, and oui 
springs of action of being in that degree weakened or 
perverted. An illustration of this position may be seen 
in the history of the vigorous and successful efforts which, 
within a few years, have been made in favour of the claims 
of the natural sciences to a leading place in the curriculum 
of study. Men of genius and of public spirit have insisted 
on them with unanswerable arguments , and I shall not 
be suspected by those who happen to be cognizant of the 
part which Owens College has taken in this matter with 
any inclination to call these claims in question. I wish, 
however, to point out that arguments are urged in their 
support of very unequal force, and that while the able 
leaders of the crusade dwell most on the stronger among 
them, their followers are wont to recur too frequently to 
the weaker, and by raising them into undue prominence 
to run the risk of inducing—not the general public only, 
but what is in reality a more serious thing, of inducing 
you and us to hold pernicious views as to what education 
is and what are the appropriate motives for it. Of these 
arguments the weightiestn, I will venture toaffirm, the most 
seldom heard. I mean the assertion that the natural and ex¬ 
perimental sciences have a characteristic discipline for the 
mind. This positionmay in this place be taken forgranted, 
and it constitutes of itself an argument at once unanswerable 
and sufficient But when we hear the further argument 
that physical sciences should hold a prominent place in 
education because their promotion contributes to the ma 
tenal advancement of the country, or because to possess 
a knowledge of them will give the learner a greater com¬ 
mand of money and what money brings, we arc then 
offered motives of a very different order. As collateral 
motives they have great value, 1 admit) for exaggeration 
on one side must not be met by exaggeration on the other, 
but a value subordinate to that of the former consi¬ 
deration. It is, of course, true that all good education, 


through whatever medium, tends to produce good and 
well-furmshed citizens, and therefore promotes the gene¬ 
ral, including the material, well-being of a country ; Mid 
all good sound education tends to make men manly and 
self-reliant, and so trams their faculties as to enable them, 
among other things, to win with ease their share of mate¬ 
rial good. It is true too, that m choosing the subjects of 
study regard should be paid, in due degree, to the des¬ 
tination of the future life. But when the secondary and 
by nature inferior aim takes the first rank, the fatal con¬ 
sequence follows that the higher good is not even sought 
m the second place The greater may include the less, 
but not the less the greater 

“Another instance of harm to the business of edu¬ 
cation from the passing controversies of the hour 
lies m the sudden development of the system of 
competitive examinations. To discuss the merits of 
this system in itself is altogether beside my object I wish 
to refer only to its oblique influence on teachers and 
pupils, or rather (for each of these schemes would admit 
I of long discussion) of its influence on the temper of the 
j student Can anything be more deplorable—if it were 
not deplorable it would be grotesque —than the change 
I which this system threatens to bring about in the mutual 
relations of study and examination ? By the old theory 
the business of education was—first, the discipline of the 
intellect by means of the arts and sciences as instruments , 
and, secondly, the storing of the mind with methodical 
knowledge gained in the process. Examinations were 
but the handmaid of the teaching, designed to test and 
measure the results of study, and so to correct its methods ; 
and if honours and more substantial rewards were con¬ 
ferred on those who took the foiemost places, this was 
partly to stimulate the flagging, and enable the more pro¬ 
mising wits to prolong their season of study, and partly 
that public or academical offices might be filled by the 
fittest occupants . . Now, however, men are almost 
tempted to think that the public service exists for the 
sake of the sharp-witted or the industrious, and not they 
for it. ‘ La carniire ouverte aux talens,’ once the stirring 
motto of an indignant people, has become a circumlocu¬ 
tory and more decorous version of the frank maxim of 
ancient Pistol— 

‘ The world’s mine oyster, 

Which I with sword will open ’ 

“... Wc are now prepared to answer the question which 
I wish to propose What wei e the conditions under which, 
for many centuncs the theory of the higher education was 
this—that to all who sought it a common culture was 
provided in the first instance, and that from this, as from 
a trunk, three or four types of special or professional 
training branched off And again, to what influences is it 
due that in the present day many are found to advocate 
the abandonment of this principle in favour of a method 
by which, the common groundwork being reduced to the 
narrowest limits, the special training is made to begin 
with the first years of college life or even at a still earlier 
date ? One answer to this question (but not the only 
answer) 1 have already indicated, viz, that according to 
the older theory ‘ a complete and generous education,’ in 
the words of Milton, was ‘that which fits a man to per¬ 
form justly, skilfully, and magnanimously all the offices, 
both private and public, of peace and war, ’ whilst the 
other theory holds that the aims and interests of the 
individual are to be chiefly kept m view Now it is no 
doubt true that, as is sometimes urged, these rival theories 
may be so handled as in appearance to lead to the same 
result; but in appearance only. It is true that the highest 
development of any community not only allows, but re¬ 
quires, that the best possible should be made ot each of 
its members ; and it is not less true, it less obvious, that 
an enlightened selfishness might discover that in the long 
run it can serve itself best by serving others. But ‘ en¬ 
lightened selfishness' has been a great many centuries 
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in learning, in thi* region as in others, how ‘ to save by 
losing itself.’ If then, as of course no one will seriously 
question, the older theory be sound, it will not be safe to 
leave the course of study wholly to the caprice of indi¬ 
viduals. The experience or instinct of academic bodies 
has aimed at giving effect to this principle by requiring 
that students aspiring to academic honours, and to those 
diplomas which are the passports to the so-called learned 
professions, should pursue a course of studies uniform, or 
nearly uniform, up to a certain defined point. In our day, 
when university training is no longer sought only by those 
who seek to enter the great professions, and when, too, 
the narrow list of these liberal professions is from time to 
time receiving one and another sister, it is a principal 
academic problem to show that the old principles ought 
still to be insisted on in their essence, and yet that modi¬ 
fications must be made in detail, m order that they may 
be applied with safety It is when wc have to meet the 
reluctance—the natural reluctance—of students of this 
new order to submit to the yoke of academic traditions 
that we are brought fate to face with the rival claims of 
society and the individual I say the rival claims ; but, 
in fact, they are not rivals, but complementary each of 
the other. I mean not only that each has its rights, 
which must not be ignored, but that each is necessary to 
the perfect development of the other , that unless due 
play is given to the special gifts and aspirations of its 
members, society cannot reach its highest form , and that, 
unless individual men remember that they exist for the 
sake of society at least as much as for themselves, they too 
will fall short of their proper standard, and will leave 
some of their noblest faculties wholly unused. . . 

1 “... The subject matter of the studies selected is, in fact, of 
less importance than the discipline imparted This only is 
essential—that there should be such a selection made as 
will (1) draw out and strengthen the several powers of the 
mind, and (2) afford a basis so broad that on it may after¬ 
wards be erected the structure of professional study when 
the career is chosen. These conditions are met if the 
common groundwork includes (1) letters, to cultivate the 
taste and judgment, to give a good style in speech or 
wnting, and to place the student on the threshold of the 
best literature of home or foreign growth, (2) mathe¬ 
matics, to discipline the reasoning faculty, to give the 
habit of concentrated thought, and to place m the student’s 
hand a weapon indispensable for the thorough mastery of 
the physical blanches; and (3) some branch of physical 
study, to develop the powers of observation and inductive 
reasoning, and to impart the method of this study, so 
that, should the student afterwards take up a profession 
based on some physical science, as medicine, engineering, 
or mamifactuiing art, he maybe able with facility and 
pleasure to piovidc himself with the technical knowledge 
proper to his calling It might be added, too, in defence 
of the claims of this thud prime element of culture, that 
it is singularly fitted to counteract the faults alleged, not 
without reason, to be inherent in the other two But I 
must not proceed further on this field. I have placed the 
justification of the adoption of a common groundwork of 
culture for all students on two direct and, as I believe, 
sufficient pleas. But, over and above these direct uses, 
there are at least two others, which I can only indicate ; 
—(1) Grace and vigour are lent to social intercourse when 
men feel that they can trust to the possession by all of a 
certain general culture—that a common atmosphere, so to 
say, is snared by all, and that subtle criticisms, delicate 
shades of thought, apt illustrations, will not fall fiat on 
the ears of one half of those who listen. Those who are 
familiar with the social history of the first half of this 
century will agree with me that this element of social life 
was far more generally presenb^with cultivated men than 
it is now. (2) And, again, from the want of this common 
elemental^ culture, men are without that sympathy with 
the pursuits of others which tends so powerfully to soften 


the bitterness of controversy, and even to make fruitftM 
discussion possible.” 

Sir Benjamin Brodie’s speech is specially remarkable 
as giving the impression which a long connection with 
one of the older Universities has made upon a distin¬ 
guished man, whose sympathies would naturally be with 
them. We have only space for the following extract 

“ The foundation of such universities as Oxford 
and Cambridge is lost in almost prehistoric time; 
and if I say that this is the foundation of an univer¬ 
sity, I say so from what appears to me to be a very good 
reason, for I believe that Owens College boasts all the 
essential constituents of an university; and I have no 
doubt that before long it will go forth into the world 
equipped as an university in every respect. 1 know that 
some persons take a very different view of universities 
from that which I do. Sonic consider that the university 
is merely a sort of better grammar-school, which differs 
from the oidinary grammar-school by having more and 
oldei students, and a somewhat wider range of study. I 
don’t believe that any enlargement of the curriculum of a 
grammar-school will ever elevate it into an university. Some 
persons consider that an umvei sity is a body which grants 
degrees I confess that the granting of degrees is an 
important and responsible function ; yet of all the func- 
ttons of an university it appears to me the very least. To 
claim that function as the distinguishing characteristic of 
an university is equivalent to saying that the man who 
puts a stamp on a sovereign is the maker of the com. An 
university should not only be a teaching body, but from 
every point of view it should represent, further, and pro¬ 
mote the interest of knowledge, not only by teaching, but 
by preserving knowledge through the foundation of libra¬ 
ries, museums, and collections, and by the labours of its 
professors in furthering and increasing knowledge. I 
fully believe that that was the idea which was present to 
those who were concerned in the foundation of Owens 
College—namely, that it is to be not merely a grammar- 
school, but a great organ for furthering knowledge . . . 

“ We have heard many allusions to-day to the financial 
condition of Owens College, and 1 do not doubt that 
there are many here who, in considering this question, 
look perhaps, I will not say, with some degree of envy, 
but with a peculiar interest, upon the statistics relating to 
the pecuniary affairs of Oxford and Cambridge. These 
great universities differ from Owens College as plus 
differs from minus These institutions—Oxford and 
Cambndge—arc in that happy position that their Chan¬ 
cellors of the Exchequer have no taxes to raise, and have 
only to consider the appropriate mode of distributing 
their budgets But yet, really, any envy which might be 
laised from this consideration might be entirely temoved 
by a more close intimacy and acquaintance with the sub¬ 
ject, for though undoubtedly money is a good thing, and 
money well used is better than money itself, yet in many 
cases these endowments of universities have been so con¬ 
nected and linked with inappropriate objects, that they 
have really done more harm than good. The question ot 
University Reform has been debated for about 30 years 
without the end being gained as to how to distribute 
these revenues properly. 1 hese revenues are also inap¬ 
propriate and sometimes mischievous, doing great evil to 
the old universities in consequence of then: application to 
objects which, though appropriate 300 or 400 years ago, 
are now useless, or worse. Unhappily these objects do 
not coincide with those which deserve attention at the 
present day, and the consequence is that a great amount 
of time and a large amount of energy and talent have 
been wasted in removing evils which have grown up in 
connection with these endowments. I hope that this 
kind of work will never be necessary in connection with 
the University of Owens, and I think you may congratu¬ 
late yourselves that you have to begin de novo, and that 
you have only to adapt your arrangements to the purpose* 
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you desire to be served. That is a much simpler thing to 
ao than to adapt antique arrangements to purposes which 
they were not intended to serve Another point in which 
there are some difficulties that the old universities have 
had to contend with comes before us in regard to those 
unfortunate arrangements which for so long a period con¬ 
nected them with a very unpopular party in the State 
It is only recently that, by a prolonged senes of efforts on 
the part of individuals, we gained the abolition of what 
were commonly termed university tests. I do not think 
I shall offend anybody by referring to that subject, because 
these tests may now be regarded with a curious, though 
somewhat painful, interest, like the thumbscrews and 
other instruments of torture of which we read in history ; 
but m reality they constituted a very atrocious evil. We 
must all regret that they ever existed, not only on account 
of the labour and difficulty which they involved to those 
who took an active part in sweeping them out of the way, 
but also on account of the far worse amount of evil, m 
the shape of immorality and dishonesty, which they 
created. However, you at Owens College are happily 
free from all these evils. I earnestly hope, and fully 
believe indeed, that Owens College will ever preserve 
that union between freedom and science—freedom not 
only to think, but freedom of research and freedom of 
speech—which is absolutely necessary for the progress of 
science I hope that nobody will ever meddle with your 
professors, and try to put an extinguisher upon their re¬ 
searches.” 


ON THE APPENDIX VERMIFORM IE AND 
THE EVOLUTION HYPOTHESIS 

T OWARDS the close of the last meeting of the British 
Association at Bradford, a paper was read before 
the Biological Section, which calls for special comment, 
because of the unfavourable impression which it and | 
much of the subsequent discussion must have left on 
non-scientific as well as scientific hearers, as well as on 
account of its scientific inaccuracy. 

The paper referred to was by Prof. Struthers, who en¬ 
deavoured to show that the appendix vermiformis of the 
human intestine may be considered as a good example of 
a useless and detrimental addition to the vital economy, 
and, such being the case, it must be apparent to all that 
evidence of design is not exhibited in the construction of 
the living body, and consequently the doctrine of special 
creation must be supplanted by that of evolution. 

The general weakness of this argument must be appa¬ 
rent to many at first sight, but there are some points with 
reference to it which call for special remark. In the first 
place it may be shown, if it is assumed as true that the 
appendix vermiformis of the human ciecum is, as stated, 
useless and positively injurious, that the fact militates 
quite as much against the doctrine of the evolutionist, 
as it does against those of the teleological school. For if 
it is positively disadvantageous, on the Darwinian hypo¬ 
thesis, for the individuals of a species to possess an ap¬ 
pendix vermiformis, it is a necessary deduction, that m a 
very short penod either the species should die out, or be 
replaced by another in which the detrimental organ is 
absent. The human race and the anthropoid apes, how¬ 
ever, seem quite able to hold their own, without the loss 
of their supplementary ciecum, consequently either the 
appendix vermiformis causes insignificant danger, or the 
evolution hypothesis is incorrect. 

It is not difficult to demonstrate that it is the former of 
these two alternatives which fails, that the danger caused 
by the existence of the appendix vermiformis is much 
exaggerated, and that its uselessness is only an expression 
of ignorance on the part of those who make statements to 
that effect. * 

Some people have died from perforation of the appendix 


vermiformis, or the peritonitis which it induces ; the 
number of recorded cases are comparatively few, and those 
which follow disease of the rudiment of the vitelline duct 
m the small intestine are much raicr, though Prof. 
Struthers seems to have seen several This shows 
no doubt that there are disadvantages attending the pos¬ 
session of a complicated ciecum, or an unobliterated 
vitelline duct; but it shbws too much for the argument 
on which we are considering its bearing, for there are 
many other organs, avowedly indispensable to the eco¬ 
nomy, which have caused death by their simple mechani¬ 
cal presence. A case was lately recorded before the 
Zoological Society, in which a kangaroo met its death 
from strangulation of a loop of the small intestine by the 
coiling round it of the uncomplicated, but long c.ecum , 
are we from this to infer that the c.ecum is so dangerous 
.in addition to the organism, that it would be better if it 
did not exist ? Such can hardly be correct Again, in 
man, if the testes do not descend into the scrotum, impo- 
tcncy is the result, can we theieforc infer that the 
abdominal rings would be betten away, because some dm 
of strangulated inguinal hernia ? It would be as logical 
to wish to dispense with the head, because some have 
been killed by wounds on the scalp 

Again, it can scarcely be said 111 the present state of our 
physiological knowledge, that the appendix vcimiformis 
is useless, and a remnant of a fuital structure. Leaving 
sexual structures out of the question, as subject to diffe- 
nnt laws, it is quite contrary to evolutionary doctrine 
that useless rudiments of embryonic organs should be re¬ 
tained in aftei life; lor the individuals encumbeied with 
the unnecessary remains of a former different ffeline 
could scarcely be expected to succeed in the struggle for 
existence against less trammelled and consequently more 
advantageously circumstanced members of its own or any 
other class. If also the appendix vermiformis were a 
rudiment of a fetal organ, it is not easy to see how it is 
that it is retained in man and the anthropoid apes, whilst 
| it is not found in the lower monkeys, the Ungulata, and 
other animals which possess .1 c.ecum (the wombat ex¬ 
cepted), and are therefore similarly situated in early life 
On the other hand, the voice of the evolution hypothesis 
clearly states that, with the exception above mentioned, 
the appendix vermiformis must bring positive advantage 
to its possessors, for it is only developed in the most 
i laborated and the highest of those creatures which are 
the result of its unceasing and most beautiful routine, 
and there is no reason why its action should cease at this 
point where it is most called for, and where the struggle 
is most acute. 

There is another aspect in which we think the whole 
subject should be regarded. Prof Struthers’ remarks all 
have an anti-teleological tendency , in other words, they 
arc little more than hits at a theory which has had its 
day, and which, if left alone, will die a quiet and natural 
death. Why make this death a painful one, and attempt 
to develop an unplesant party feeling between those who, 
from the capacities of their brains and their previous edu¬ 
cation, have been led to adopt the one or the other? 
! Such discussions, as acknowledged by most who are com¬ 
petent to form a correct opinion, do very little, or nothing, 
towards the advancement of science, and tend to lower 
it very much in the estimation of the non-scientific world. 
The true theory will ultimately predominate, without 
doubt, but it willdo so from its own intrinsic value, and not 
from attacks on the deepest feelings of its opponents, 
especially when they are based on a false interpretation 
of its deductions. To quote the words of one of the 
greatest of our physiologists, it can only bring ignominy 
on the body of scientific workers if they are supposed to 
countenance an argument such as that of Prof. Struthers, 
which assumes that because one or two individuals have 
died from the mtpactation of cherry-stones in the appendix 
vermiformis, therefore there is no God! 
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THE COMMON FROG* 

II. 

"DEFORE passing on to an enumeration of the subordinate 
■*-* groups of the sub-kingdom Vertebrata, we may first revert 
to our subject, the Frog, and make further acquaintance with it. 

The common frog o? this country belongs to the genus Rana, 
and it is the species Temporarta, therefore its scientific name is 
Rana temporarta. It is common in Ireland, as well as in Eng. 
laud and Scotland, and is indeed the most widely distributed 
species of the frog-order, being found throughout the temperate 
regions of both the Old and New Worlds It is found over 
nearly the whole of Europe , in Africa north of the Sahara, and 
in Egypt, in Northern Asia, including Japan and Chusan, and 
it is also spread over North America. It is not found in the 
northern half of Scandinavia, nor in Iceland. 


and extending over the tympanum down towards the shoulder. 
The frog breathes partly by swallowing air (aided by a 
mechanism to be described hereafter), partly by the direct respi¬ 
ratory action of the skin. It feeds exclusively upon living 
animals, such as insects and slugs, which it catches by suddenly 
throwing forwards beyond the mouth, the free hinder half of the 
tongue (furnished with an adhesive secretion), and then retract¬ 
ing it with its prey in a most rapid manner. 

In winter the frog passes into that torpid state known as hiber¬ 
nation, as is the case with our bats, hedgehogs, and some other 
beasts. Its season of torpidity is generally passed by it buried 
in mud and at the bottom of water, and great numbers of indi¬ 
viduals may be dug up in winter all clustered together. 

In spring the frogs again congregate for the purpose of 
? ,oviposition in the month of March, at which period their well- 
known croaking makes itself heard, and though in itself unme- 


Except In winter, the common frog is generally m England 
so familiar an object, that any description of it might seem super¬ 
fluous. The purpose in view, however, renders it needful st 
least to recall certain external structural characters both of the 
adult and the immature condition. 

The head and body of the frog together forms an elongated 
oval mass, somewhat pointed at each end, of which mass the head 
constitutes rather more than one-third. This mass is more or 
less flattened both above and below, except at the commence¬ 
ment of the hinder third of the back, where there is a more or 
less marked prominence, which indicates the junction of the 
haunch bones with the spine. In front of this the oniy marked 
projections are those of the eyeballs 

The short arms project outward on each side just behind the 
head, and each ends in a small hand with four fingers, the 
second of which is the shortest, and the third the longest 
When the arm is turned backwards this third finger barely at¬ 
tains (If it can do so at all) the hinder end of the body. 

, The hind limbs proceed from quite the hinder end of the 
body, there being no vestige of a tail The thigh is very mus¬ 
cular, and the leg has a good “ calf." The foot is exceedingly 
long, and what is very remarkable, is so jointed that the toes 
can be shandy bent upwards on its thick and undivided part 
The latter thus seems to form a third segment of the hmd limb 
following the thigh and the leg, the limb having four segments 
instead of three as in ourselves, and in almost all beasts, birds, 
and reptiles. 

The foot ends in five toes connected by a web. Of these the 
fourth is the longest, the first the shortest. On the inner mar¬ 
gin of the sole of Ihe foot, at the root of the first toe, is a small, 
hard prominence, called a “tarsal tubercle” When the hind 
limb is turned forward, the knee reaches nearly to the armpit, 
the ankle-joint is about on a line with the end of the snout, and 
both parts of the foot beyond it These two parts of the foot 
together are much longer than the whole fore limb, and exceed 
two-thirds of the length of the whole mass of the head and 
body 

When the animal is viewed in profile, the point of the muzzle 
is seen to be very little in advance of the opening of the mouth. 
The latter is straight. It is also very wide, extending back even 
beyond the hmder margin of the eye Just above the hinder 
angle of the gape, and behind the eye, is a rounded surface of 
smooth, tightly stretched skin. This is called the “ tympanum," 
and directly covers in the drum of the ear 

When the mouth is opened, if the finger be drawn along the 
inner margin of the upper jaw, a senes of minute teeth may be 
detected. Towards tie front of the palate are a pair of small 
holes (which are the inner openings of the nostrils), and between 
these are two juxtaposed little groups of other minute teeth. 
There are no teeth whatever in the lower jaw. At the hmder 
end of each side of the palate is another small hole. These 
latter two apertures sure each the opening of a canal leading 
from the mouth to the cavity of the ear within the drum The 
tongue is seen to be large, flat, and fleshy It is tied down to 
the jaw in front, but free for more than its hmder half, with the 
processes developed from its free hmder margin 

The hkin of the frog is naked and smooth, without a trace of 
scales, or other appendage*. Its colour on the upper surface is 
more or less yellowish, or reddish brown, with n regular black, 
brown, or gtey patches. Similar patches form transverse bands 
upon the legs Beneath the colour is pale yellowish, often with 
a few spots, paler than those of the back. There is constantly 
a brownish black subtriangular patch placed behind the eye, 



rudimentary operculum 


lodious, possesses a certain charm through its association with 
the vernal outburst of nature 

When first laid, the frog’s eggs are little round dark bodies 
enclosed in no solid shell or case, but in a small glutinous enve- 



Fig. The Edible Frog (Rana euntenta). 

lope. The latter quickly swells in the water so much that the 
“ spawn ” comes to have the appearance of a great mass of jelly 
through which dark specks (the yolks of the egg) are scattered. 
Each egg, when microscopically examined, may be seen to 
undergo a process of yolk sub-dmsion and cleavage till a mul- 
berry-like mass is formed Upon this soon appears the “pri¬ 
mitive groove,” which forms a canal and develops beneath it a 
“chorda dorsalis” according to the process which has been 
already stated to be common to the whole of the Vkntebrata. 

Gradually the embryo assumes the form of a young tadpole, 
and is provided with a pair of little “holders” (or organs for 
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adhesion) just behind the mouth, with iu openings on each side 
of the neck (Fig. 3, cl'-cl*), and with a pair of rudimentary 
external gdls (Fig, 3, br 1 and br % ). These openings are termed 
“ viseeral clefts," which lead from the exterior into the throat, as 
already described. The solid pillars (or intervals) between the 
defts, »' e., the “ visceral arches,” become furnished with gills,* 
or brantkue, and are therefore called “ branchial arches.” The 
eggs are hatched towards the end of April, and the tadpole 
emerges in the stage represented at Fig 2, 1 It has a relatively 
large Lead, a rounded body, and a long tail, by lateral undula¬ 
tions of which the little creature swims about. From behind 
the head, on each side, jut forth external branchiae as a small 
plume-like structure, but no limbs are visible 
As the tadpole grows the external plumose gills at first gicatly 
enlarge (Fig. 2, 2 and 2a), but afterwards become gradually 
absorbed, and are succeeded by short gill-filaments, which are 



Fig 5 —A, Pachybairnchus robust ns, mt size , B, interior of the 
mouth of ditto 


developed along each of the branchial arches. These latter 
filaments do not appear externally, and indeed a membrane, 
termed the operculum (Fig. 3, op), is developed from the front 
of each series of branchial apertures, and which, extending back¬ 
wards by degrees, ultimately covers over and conceals them 

Little by little the limbs bud forth and grow, the hind ones 
being the first visible because the fore limbs are for a time con¬ 
cealed by the opercular membrane. As the legs grow, the tail 
becomes absorbed (Fig 2,1), not falling off, as some suppose. The 
gills also disappear, and the branchial apertures close, that on the 
right side first becoming obsolete by adherence of the operculum 
to the skin of the body. , 

As the gills diminish and cease to serve the purposes of respi¬ 
ration, lungs at the same time become developed in an inverse 

* Gills (or branchue) are delicate processes of skin richly supplied w ith 
minute blood-vessels, wherein the blood becomes exposed to the purify w< 
action of the dr dissolved in the water. 
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ratio, smd the tadpoles absolutely require to come to the surface 
to breathe. 

The process, from the hatching to the acquisition of the minia¬ 
ture form of the adult, may be accelerated or retarded by elevation 
or depression of the temperature. The frog more than doubles its 
bulk in its first summer' The young tadpole has at first a very 
small mouth placed beneath the head and not at its anterior ter¬ 
mination , it u also for a time provided with a sort of beak 
formed of two little horny jaws 

The food of the tadpole, quite unlike that of the adult, con- 
sists largely (especially in its earlier stages) of vegetable sub¬ 
stances. 

Having now made acquaintance with the Frog considered 
absolutely, or by itself, and also clearly seen that it is a member 
of the Vertebrate Sub-kingdom, we may enumerate the principal 
primary sub-divisions (Classes) of that Sub-kingdom, and enume¬ 
rate such of the next smaller groups (Orders) as more or less 
nearly concern the subject of this work—the Frog. 

The Vertebrata are divided into five great Classes.—(I), 
Mammalia (Man and Beasts) , (11 ), Avis (Kurds), (III.), Rtp- 
him (Reptiles, t.e Crocodiles, Lizards, Serpents, and Tortoises); 
(IV.), Batrachia (Amphibians, 11 frogs, Toads, Efts, &C.) , 
and (V.), Pisces (Fishes) 

Of these five classes Birds and Reptiles are classed together 
in a larger group called Saut afsula, because they present so 
many structural resemblances Similarly Amphibians and Fishes 
are grouped together, and to their united mass the common term 
hhthvopsula is applied 
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The orders into which (lie two classes, Mammalia and Aves 
(beasts and birds), are divided, may here be neglected, as we 
sb.ill have little to say respecting them in the following pages, 
lhcre are, however, about twohe orders of beasts, and probably 
some fourteen of birds 

The class of Fishes has been subdivided into five Orders. 

1 Elasmobranclm (llie shaiks ami rays, or highly organised 
cartilaginous fishes) 

2 Ganoidti, an impoitant order, containing many extinct 
forms, and a few veiy vaned existing ones, such as the mud-fish 
(1 epidosirenj, ccratodus, and the sturgeon 

3 Teleostei, the ordinary or bony fishes, such as the carp, 
sole, perch, &c , and containing a remarkable group called Silu- 
roids, as also the curious little sea-horse—Hippocampus 

4 Marsipobranchu (the lamprey and myxine, or lowly orga¬ 
nised cartilaginous fishes). 

5 Pharyngobmnchu (the amphioxus, or lancelet). 

Reptiles are arranged in nine different orders, five of winch 

are now entirely extinct. They are of living forms — 

1. Crocodilia (crocodiles). 

2. Sauna (lizards, the Amphisbeme, the little Flying-dragon, 

&c.) 

3 Ophidia (serpents). 

4. Chelonia (tortoises and turtles). 

Of extinct kinds there are — 

5. Ichthyosauria ; 6, Plesiosauna; 7, Dicynodontia; 8, Ptero* 
sauna ; and 9, Dinosauria 

The remaining class, Batrachia, will require more lengthy con 
sideration, both as a whole and as regards the four orders which 
compose it, and which are called respectively, 1, Anoura; 2, 
Uiodela ; 3, Ophiomorpha , and 4, Labynnthodonta. 

It will require such consultation, because it is the class to 
which the Frog itself belongs. 

• Parker. Phil. Trans, 1871, p. 17s- 
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The Frog belongs to the Batrachion onfer Annum, t< 
family Ramdee, and to the genus Rana 

The order Anoura, to which all frogs and toads belong, 
remarkably homogeneous one, consisting; as it docs of a multitude 
of species, all differing from each other hy comparatively lulling 
characters 

Altogether theic are about 600 species of frogs and toads, 
arranged in about 130 different genera ^ 
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(To be continued.) 


JEAN CHACORNAC* 

T HIS eminent French astronomer died on the 6th of 
last September, having been born at Lyon, June 21, 
1823 Chacomac is chiefly known for his discoveries 
among the planetoids whose orbits are contained between 
those of Mars and Jupiter. In his earlier years he devoted 
himself to commerce, but having, in 1851, made the ac¬ 
quaintance of M Valz, Director of the Marseilles Ob¬ 
servatory, Chacornac became an enthusiastic student of 
astronomy, devoting himself to research in connection 
with the solar spots and to the assiduous exploration of 
the heavens On his discovery of a new comet on May 15, 
1852, he made up his mind to abandon commerce and 
devote himself entirely to astronomy. 

In 1852, M. Valz, following the example of Mr Hind, 
had drawn some charts of the region of the heavens in 
which the small planets were likely to be met with, and 
on Chacomac taking the above decision, Valz entrusted 
to lum the construction of the “ Atlas dcliptique ” 
Chacornac commenced his obseivations on the region 
of the small planets on June 1,1852, and on September 20 
he discovered Massalia, and on April 6, 1853, Phociea, 
and that vuth an equatorial telescope of only thirteen 
centimetres aperture. 

The poor resources which were at the disposal of the 
Marseilles Observatory did not permit of M. Valz’s under¬ 
taking the publication of the ecliptic charts , and for this 
purpose he addressed the Academy of Sciences, which 
had appointed a commission to examine the question 
M. Le Verrter, who at this time sought to reform the 
personnel of the Paris Observatory, called to his aid 
M Chacornac, who, on March 4, <854, was appointed 
Adjoint Astronomer. 

At the Observatory of Pans, Chacomac had at his 
disposal an equatorial of 7 in. aperture, equal to that 
of Mr. Hind ; he set down in his charts stars up to 
the 13th magnitude, and the limits which they embraced 
were at the same time somewhat extended. The publi¬ 
cation commenced very soon after, and from 1854 to 1863, 
thirty-six charts, of which some contained not less than 
3,000 stars, were put into the hands of astronomers 
During the construction of these charts, Chacomac 
discovered many small planets—Amphitrite (March 3, 
1854), Polymnia (October 28, 1854), Circe (April 6, 1855), 
Lydia (January 12, 1856), LaUitia (February 8, 1856), 
Olympia (September 12, i860). At the same time he 
observed all the comets which were then visible and 
defined, with the telescope of Foucault, of 80 centi¬ 
metres, many spiral nebulas, previously studied by 
Herschel The drawings of M. Chacomac are among 
the most careful we possess, and appear to show that 
nebulas of this kind undergo in tunc slight variations 
of form. 

This collection of remarkable works brought to the 
Astronomer of the Paris Observatory many academic and 
honorary rewards: thus, he obtained the Lalande Prize 
in 1852, S3, 54, ss, 56, 60, and 1863, became titular astro¬ 
nomer February 22, 1857, andChevalur of the Legion of 
Honour, August 15, 1857. 

* From an article in La Remit Scientififve, by M G Ray el, Chief Ai- 
ronomer of the Meteorological Service at the Paris Observatory 


His labours, however, and their attendant anxieties, 
told upon his health. After going to Spam, where he went 
to observe the total eclipse of the sun of July 18, i860, 
the ecliptic charts were issued less frequently, and in June, 
1863, he quitted the Observatory to retire to Ville Ur- 
banne, in the suburbs of Lyon. 

In his country retirement, M. Chacomac, whose spirit 
had preserved all its activity, constructed with his 
own hands a telescope of three metres focus, by 
means of which, until within the last few months, he 
assiduously observed the solar spots and their manifold 
transformations. In the description of their incessant 
changes he sought new proofs of the gaseous nature of 
j g fte sun, an idea which he was one of the first to 
announce 


SCIENCE LECTURES AT CAMR RIDGE 
'T'HE following Lectmes in Natural Sciences will be 
given at Tnnity, St. John’s, and Sidney Sussex 
Colleges dunng Michaelmas Term, 1873 — 

On General Physics and Mechanics Hy Mr. Trotter, 
Tnnity, in Lecture Room No 11 (Monday, Wednesday, 
hnday, at 11, commencing Wednesday, Oct. 15) 

On Elementary Organic Chemistry By Mr. Main, 
St John’s (Tuesday, Thursday, Saturday, at 12, in St. 
John’s College Laboratory, commencing Thursday, Oct. 
16) Instruction in Practical Chemistry will also be given. 

On Paleontology (the Protozoa and Coelenterata) 
By Mr. Bonney, St John’s (Tuesday and Thursday at 9, 
commencing Thursday, Oct 16). 

On Geology for the Natural Sciences Tripos. Pre- 
liminaiy matter and Petrology By Mr Bonney, St. John’s 
(Monday, Wednesday, and Friday, at 10, commencing 
Wednesday, Oct. 15.) A Course on Physical Geology 
will be given in the Lent Term, and on Stratigraphical 
Geology in the Easter Term 

Papers will be given to Questiomsts every Saturday at 
11, but the first paper will be set on Wednesday, Oct 15, 
at ii, when arrangements will be made for further 
instruction should it be required 
On Botany, for the Natural Sciences Tripos. By Mr. 
Hicks, Sidney (Tuesday, Thursday, Saturday, at n, in 
Lecture Room No. 1, beginning on Thursday, Oct 16) 
The Lccturt s during this term will be on the Morphology 
of Phanerogamia 

A Course of Practical Physiology and Histology By 
the Trinity Pra lector in Physiology (Dr. Michael Foster) 
at the New Museums. Lectures on Tuesday, Thursday, 
Saturday, at 12, commencing Saturday, Oct 23. 

This course is intended for those who have gone 
through a course of Elementary Biology similar to that 
given last Easter Term 


THE AMERICAN ASSOCIATION 
/ T'*HE Portland Meeting of the American Association 
A for the Advancement of Science was in almost every 
respect an exceptional success. Its general attendance 
was very large, and there was an unusual number of the 
older members, whose presence insures consideration of 
the moie important topics, and gives dignity and force to 
the discussions. An especial effort had been made to 
exclude all inferior communications. A regulation had 
been adopted, compelling the presentation of an attract 
of each paper before it was read, and the examining 
committee in determining from abstracts what papers 
should be read, exercised in general a rigorous but wise 
discretion It will not be the case after this, as after 
previous meetings, that a Considerable proportion of the 
communications actually read will have to be ignored in 
the printed proceedings. But even under suen restric¬ 
tions, the number of papers actually read was unusually 
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large, and there were but few instances, as compared 
with previous years, of the pernicious practice of reading 

B by title only—a practice which, if pushed to its 
conclusion, would result in the destruction of the 
meetings. 

The discussions were kept well in hand, wandering 
but little from the subject, and being, though frequently 
brilliant, notably brief. There was in them almost an 
entire absence of any display of feeling, except an occa¬ 
sional expression of kindly regards between opponents 
whose differences did not extend beyond the debate ; in 
fact, the cordiality of the meeting was one of its prominent 
features. 

The newspaper press sent correspondents from distant 
cities—New York, Boston, and Chicago being well repre¬ 
sented. The New York Tribune announced that its 
reports would be re-published in an extra, and deter¬ 
mined to make that extra cover, with at least a fan 
extract, every communication read and accepted at the 
meeting, and the discussions elicited. The practical 
difficulties in the way of such an undertaking are con¬ 
siderable. All the sub-sections of the Association carry 
on their proceedings m separate rooms simultaneously 
Many of the communications are technical, abstruse, and 
difficult to report, and have not been reduced to writing ; 
it being the custom of some authors to delay preparation 
of MSS for the official report till some months after the 
close of the meeting. Notwithstanding these obstacles 
and the expense involved in overcoming them, the extra 
was brought out with all the completeness proposed , thus 
anticipating the usual official publication by almost a 
year. It is a sheet of eight pages, and gives also 
an illustrated series of letters upon Deep Sea Dredging, 
as practised by the United States Commission of Fish 
ana Fisheries, the whole containing as much reading- 
matter as would make a large duodecimo volume. The 
extra is sold for ten cents, this price including postage. 


NOTES 

SIR Samuel and Lady Baker arrived in London on Thursday 
evening last. The young African, a lad of about fifteen or six¬ 
teen years of age, in whom Lady Baker is said to take much in¬ 
terest, accompanied the party Both Sir Samuel and Lady 
Baker looked well, and seemed in excellent spirits. 

For the Biological Fellowship examination at Magdalen Col¬ 
lege, Oxford, there are five candidates, of which we are sur¬ 
prised to hear that three are graduates of the University of 
Cambridge The election takes place on Saturday next 

Mr. Edward Bagnail Pot/LtoN, from Mr. Watson’s 
School, Heading, has been elected to an open Physical Science 
Scholarship of 80/ per annum, in Jesus College, Oxford. 

Miss Poc.son, daughter of the Government Astronomer at 
Madras, has been appointed Assistant Astronomer. 

The American aeionaut, Mr. Samuel A. King, intend* 
during September to make an extended balloon voyage from 
Buffalo, New York. For this purpose he is building a large 
balloon to replace the “Mammoth,” which was destroyed by the 
recent great fire in Boston. It is Mr. King's purpose to make 
the longest overland voyage, if circumstances favour, ever yet 
accomplished. It is no part of his plan to go out over the ocean, 
nor to explore the sea, but he expects to be able to settle some¬ 
thing about the upper currents when he comes down. His voy¬ 
age is undertaken wholly m the interest of science, and, in view 
of the extraordinary degree of attention now l)emg drawn to 
the subject of meteorology, the results will be regarded as of 
'Buch more than ordinary importance. From a communication 
made by Mr. King in 1871 to the Washington Philosophical 
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Society, it appeared^hat out of 170 aerial voyages made by him 
during the past twenty-five years, about twenty-five per cent, 
showed that the currents of the atmosphere were moving to the 
north-eastward, a second twenty-five per cent, gave westerly 
currents; and a third gave north-westerly currents The re¬ 
maining forty voyages were about equally distributed among 
northerly, southerly, and easterly currents. Mr King’s expe¬ 
rience, therefore, agrees with that of most European aeronaut*, 
who have repeatedly testified that there is no constant westerly 
current of air prevailing at any altitude above the earth’s surface 
which they have been able to reach in their balloons 

Canada is doing Its part toward the exploration of the Great 
West Besides the surveying parties out on the route of the 
Pacific Railroad, it has special parties in the field m connection 
with the Geological Survey anil the Boundary Commission 
Mr Selwyn, F.G S., Director of the Survey, and Mr R Bell, 
l 1 G S., are at work on the great regions watered by the North 
Saskatchewan, and Mr Richardson on the other sale of the 
Rocky Mountains m Butish Columbia Mr G M Dawson, 
Associate of the School of Mines, Geologist of the Boundary 
Commission, has just completed a survey of the Lake of the 
Woods and its neighbourhood, and is now exploring the plains 
westward of Pembina All these parties are provided with the 
means of making collections in the botany and zoology of the 
regions explored 

Mr. J A. Harvie Brown has sent us a reprint of an article 
by lum which appeared in the Scottish Natuiahst for July, advo¬ 
cating the establishment of a British Naturalist’s Agency, oil the 
model of the “American Naturalist’s Agency,” established 
at .Salem, Mass. U S The American Agency has flourished 
and brought forth abundant and good fruit, and in an incredibly 
short space of time has become the acknowledged medium for 
(he sale of the proceedings of all the learned societies m 
America, and through which advertisers on all natural history 
subjects make known their wants The main purpose of the 
Agency is to facilitate the circulation of papers and pamphlets on 
Natural History, which, from the want of such an Agency, many 
who wish to possess them find it difficult to obtain, and which 
are often not even known beyond a nan ow local circle '1 he 
Agency also undertake to publish new and republish old 
standard works in Natural History, and perform several other 
eminently useful offices which can only be sufficiently per- 
foimed by some such central organisation. The very exist¬ 
ence of such an Agency, would create a demand for scientific 
knowledge Such an Agency m this country would un¬ 
doubtedly prove a great boon to naturalists, provided it were 
ably conducted, and fully acknowledged and supported by the 
leading scientific societies. Scientific circles in time, we believe, 
would be enlarged, and not be confined to the metropolis, or nearly 
so There are plenty of good men out of London, Edinburgh, 
Glasgow, and the large towns who have no opportunities of 
reading, being removed from the principal scientific libraries. 
Not one individual, nor Indeed any one society, could set such an 
undertaking afloat, but if all the leading societies would jointly 
discuss Us ments and dements, and at length bring it carefully 
and repeatedly before the notice of the Bntish Association, there 
is every likelihood that it would become a complete success 
To arrive at this first step it Is necessary to ventilate the sugges- 
tion, and this cannot be better done than by bnnging it before the 
notice of the local societies, and asking each to assist m bringing 
it filially before a higher court Parties interested and desirous 
of seeing such a scheme successful may communicate with Dr. 
F. Buchanan White, editor of Scottish Naturalist , Perth, or 
with John Harvie Brown, Dunipace House, Falkirk. 

ON Monday last a meeting was held at the Mansion House 
with the view of promoting technical education in the City. The 
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meeting was immediately held in connection with the distribu¬ 
tion of prizes by the Turners’ Company, for the best specimens 
of workmanship in the turning of articles in ivory and stone, It 
is creditable to this Company that it has by this means been en¬ 
deavouring to promote technical education for some years past, 
and if all the other City Companies took the trouble to follow 
the Turners’ example, and encourage the introduction into the 
various trades and handicrafts with which they are connected of 
a scientific method of workmanship founded upon scientific 
knowledge of material and on sound scientific theory, we believe 
they would be doing eminent service that would be fruitful of the 
best results to the trade and commerce and manufactures of the 
kingdom 

Mr T W Burr writes us that he has, since 1853, been in the 
habit of using a sidereal dial similar to that descrilied by CaptaSi 
Maytic, in Nature, vol. vm p 366. 

The death of Prof John Lewis Russell 13 announced as 
having taken place at Salem, U.S., on the 7th of June, in the sixty- 
fifth year of his age Prof Russell was well known as an ardent 
student of botany, and especially in the department of New 
England cryptogams, 111 which he was a recognised authority. 
He took much interest in the scientific societies of Salem, having 
been connected more or less with their foundation and adminis¬ 
tration during the active years of Ins life 

Prof Agassiz lias recently lost one of his most valuable 
assistants 111 the death of Dr G A Maack, on the 6th of August 
last, in the thirty-third year of his age 1 lc was connected with 
the Cambridge Museum foi seveial years, during which time 
he was detailed by his chief to net as geologist of the Darien 
Isthmus exploiing parly, under Commandei Sellrnlge, ami also 
prosecuted similar researches in Brazil and elsewhere in fsouth 
America, lie was specially charged with the osteological 
collection oi the Cambridge Museum, which he managed 
with great ability 

1’Hfc death is announced of Mr George Ormerod, of Sedbury 
Park, Gloucestershire, h.RS, FS A, DCL, &c , a well- 
known antiquary He was eighty-seven years of age 

THE Journal oj Botany records the death of Dr. J Lindsay 
Stewart, late Conservator of forests in the Punjaub, who had 
rendered great service to the cause of forest administration w 
India, by the commencement of the large and now flourishing 
plantations in the plains of the Punjaub, and who was also a 
copious writer on Indian botany 

“Contributions to our knowledge of the Meteorology of 
the Antarctic Regions,” published by the Meteorological Com¬ 
mittee, will be of value both to meteorologists and to future 
Antarctic navigators. The work has been executed by Mr. R. 
Strachan, and the materials which form the paper have been ex. 
tracted from the Meteorological Registers kept in the Antarctic 
Regions, on board H.M S hrebus and Terror, during the 
months December 1840—March 1841, December 1841—March 
1843, December 1843—March 1843, and on board H M. sloop 
Pagoda during fanuary-March 184s 

As a result of the inquiry Into the recent typhoid epidemic, we 
are glad to see that the Daily Reform Company have secured the 
co-operation of .Prof. Corfield, MD, Prof. Voeleker, Ph,D., 
and Prof Wanklyn, to carry out the precautions which have 
been adopted. A medical and veterinary examination Of the 
employes and stock on each farm is made every week, and 
reports are forwarded to the Company’s chief office in Orchard 
Street, where they are open to the inspection of customers from 
lo A.M. to,4 P.M., on week days. Orders of admission to all 
their establishments have been given to the medical officers of 


health for the following districts:—St. James’s, Maryleboile, 
Kensington, St. George’s, Paddington, Chelsea, and St. Pancrag. 

With reference to our note in last week’s number concerning 
the Leeds Daily A r ews, we are glad to be able to say that the 
Leeds Mercury and the Yorkshire Post and Leeds Intelligencer alio 
report the transactions of the Leeds Naturalists’ Field Club. 

Messrs Churchill have in the press and will publish during 
the ensuing season the following works of interest to scientific 
men —“On Food, Physiologically, Dietetically, and Therapeu. 
tically considered,” by F W Pavy, M.D , F R S , a third and 
enlarged edition of Dr Lionel Beale’s “ Protoplasm, Dissentient 
Demonstrative, and Speculative,” with 16 plates, a second 
edition of “The Thanatophidia of India,” by J Fayrer, 
M D , C S.T , a new illustrated work on “Medicinal Plants,’ 
by Robert Bentley, F L S., and Henry Trimen, M.B , F L.S. 
This work will include full botanical descnptions and an account 
of the properties and uses of th* principal plants employed 
in medicine, especial attention being paid to those which ore 
officinal in the British and United States Pharmacopeias. 
The plants which supply food and substances required by the 
sick and convalescent will be also included. Fach species will 
be illustrated by a coloured plate drawn from nature This 
work will be published in monthly parts, of which we 
may expect the first very shortly. A translation by Arthur 
E J. Barker, of Frey’s “Manual oi the Histology and 
i Histo-Chemistry of Man,” a treatise on the elements of 
\ structure and composition of the human body, the book will be 
largely illustrated with engravings on wood, and specially 
revised by the author “The Microscope and its Revelations,” 
by Dr W B Carpenter, F R S. , a new edition with upwards 
of 500 engravings” “Expeumental Investigations of the 
Action of Medicines, ” being a handbook of Practical Pharmaco¬ 
logy, with engravings, by T. Lauder Brunton, M D, one of the 
lecturers at St. Bartholomew’s Hospital, “ I he Student’s Guide 
to Zoology," with engravings on wood, by Andrew WilBon, 
lecturer on Zoology at Edinburgh and author of “ Elements of 
Zoology , ” “ On Long, Short, and Weak Sight, and their 
Treatment by the Scientific use of Spectacles,” by J Soelberg 
Wells, F R C.S , fourth edition, with engravings 
Messrs Blackwood will shortly publish, “ Economic Geo¬ 
logy, or Geology in its relation to the Arts and Manufactures," 
by David Page, LLD , and an “Advanced Text-Book of 
Botany,” for the use of Students, by Dr Robert Brown, 
F R G S., with numerous Illustrations 
Mfssrs Strahan & Co. announce, as nearly ready, “ The 
, Great Ice Age and its Relation to the Antiquity of Man,” by 
James Geikic, F.RS.E, of H.M. Geological Survey This 
work will be copiously illustrated 
Thk third session of the Newcastle College of Science com¬ 
menced on Tuesday, presided over by the Dean of Durham 
Prof. Herschel,delivered an address. The necessity for shortly 
providing more accommodation was considered, and it was 
understood that on effort was about to be made to raise funds for 
a new college The very rev. chairman also mentioned that a 
College of Agriculture was about to be founded m Central North¬ 
umberland in connection with the University of Durham. 

The annual distribution of prizes to the successful competitors 
in the Guildford Science and Art classes, awarded by the Go¬ 
vernment Department of Science and Art, took place on the 
evening of October 1, at the Town Hall. In addition to the 
Guildford prizes those won by the students of St. John’s, Woking, 
were also distributed, as well as the Night Art Class of the 
Guddfold Working Men’s Institute. The number of students 
has continued steadily to increase upon former years, 63 having 
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attended the classes during the last winter session. Of these, 
35 came up for examination in May, and 23 passed. Several of 
these obtained very advanced success in more than one subject, 
to that the total number of successful candidates in the seven 
subjects taught amounts this year to 49, including four outside 
candidates, leaving an increase of 13 from last year. Mr 
Ethelbert Dowlen, one of the pupils, has been awarded 
the “ Queen’s Silver Medal ” 111 botany, and besides nu¬ 
merous other prizes and certificates, he also obtaintd the 
“Queen’s Gold Medal" for geology at St John’s College, 
Woking Altogether these classes seem to have been highly 
successful, and we hope they will continue to be increasingly so. 
The classes will be re-opened for instruction on Tuesday, 27111 inst, 
and will be continued every’Monday and Wednesday evening for 
Physical Geography, and on Tuesdays and Fridays, from 6 to 9 
P.M., in the other subjects. A class will be held 011 Saturdays for 
ladies, in Botany, at a convenient time, commencing from the 11 th 
inst. at 11 A. m Proposed Subjects 1, Mathematics (1st, 2nd, 
and 3rd stage), or theoretic mechanics , 2, sound, light, and heat, 
3, magnetism and electricity , 4, chemistry, inorganic , 5, animal 
physiology, 6, elementary botany , 7, biology, 8, physical 
geography The fees are very moderate 

Thk volume of Artizans’ Reports upon the Vienna Exhibition, 
published by the Society for the Promotion of Scientific Tmlusliy, 
Manchester, will be published about the 20th of this month. 
There aie thirty-six reports, which are said'to be of a very high, 
class character 

We are glad to see, from the Report of the Chester Society of 
Natural Science, that that Society, which has concluded its 
second year, continues to increase in prosperity so far as num¬ 
bers are concerned—the number of members being now 454 
Among these aie not a few working members; and the’secre- 
tary gives excellent advice in counselling each member 
to devote himself to a special subject, as thus [only can the in¬ 
terest oT the Society and the advance of science be best pro¬ 
moted. During the past year two societies of natural science 
have been founded m the neighbourhood of Chester—one at 
Wrexham, the other at Whitccliurch The Chester Society does 
its work by means of field excursions, general lectures, and sec¬ 
tional meetings. 

1 HE foithcoming numliei ot i'etermann’s Mitthcilungen will 
contain a detailed account of Captain Hall’s 1’clans Arctic ex 
pedition, with its scientific lesults It will be accompanied by 
a carefully constructed map showing the course of the /’clan* 
from the 80th degree northwards, hci course southwaut fiom 
Aug. 15 to Oct 15, 1872, the couise along which the floe con¬ 
taining the nineteen persons drifted after they were separated 
from the ship on the night of Oct 15, 1872, until they were 
picked up off the toast of Labrador six months afterwards, the 
distance drifted each day, along with the state of the weather, 
and the places where seals, &c were obtained, being indicated, 
and lastly, the course taken by the men who were picked up 
in Melville Bay last June 

Shortly before his death the late Colonel J W Foster 
completed the manuscript of a work upon the prehistoric races 
of the United States, which has just made its appearance from 
the press of S. C. Griggs and Co , of Chicago This contains 
an excellent summary of the present state of out knowledge of 
the aborigines of North America, as illustrated by the remains 
found in mounds, shell heaps, and ancient mines, as well as 
by their crania 

The City of London College, Leadenhalt Street, to judge 
from the programme we have received, oilers excellent oppor¬ 
tunities to young men engaged during the day for obtaining a 
good education, literary and scientific, and foi intellectual im¬ 
provement in various ways. 


1 HE Times of India says that a scientific geographical survey 
of native Sikkim is in contemplation b> tht authorities 

The Geological Magazine announces the dentil of Prof Dr. 
Kemp of Darmstadt, a distinguished zoologist and p d.contolngist, 
whose name is well known in connection with the discovery of 
the Dmothcnum. 

Herr Schloenbach, proprietor of certain salt works aj 
Liebcrhall, in Hanover, has instituted a foundation of 12,000 
florins, the interest of which is to be devoted to assist geologists 
who may undertake journeys of exploration beyond the Austro- 
llunganan empire This is intended as a memorial tribute to 
his son, a young German geologist of much promise, recently 
deceased 

The additions to the Zoological Society’s Gardens during the 
las' week include an Arctic Fox (Cams laeypus) and an Iceland 
Gull (Lams leucopt, rrn), European, presented by Mr B L. 
Smith , a Black-handed Spider monkey (Atehs melanoihtr) from 
Smith America, presented by Mi B Went, an African Civet 
( it (Criteria m ttta), presented by Lady Oust, a Macaque Mon¬ 
key (Maiacus rynomolgtn) from Africa, presented by Capt 
Denison , a Raccoon (Ptocyonloto>) from North America, and a 
Vulpine Fhalanger (l’halangisla vulfina) from Australia, pre¬ 
sented by Miss Breach 


THE J IRITIS IT ASSOCIATION 
SFCTIONAL PROCEEDINGS 


SECTION A — Mai hematics 

On the Iitlt 0Jut turn of the Decimal Potnt into Arithmetic , by 
J W L. Glaishcr, BA. 

i he following is an extract from Peacock's excellent History 
of Arithmetic, in the “ Fncyclopredia Metropolitans,” which 
foims the stanndard (not to say the only) work on the subject, 
speaking of Stcvmus’s “ Anthmc'lique,” Peacock writes. “We 
liml no tiaces, however, of decimal arithmetic in this work, and 
the first notice of du'mal, properly so called, is to be found in 
a short tiact, which is put at the end of his ‘ Arithmetique,’ in 
(lie collection of his works by Albert Girard, entitled ' La 
lii-me ’ It was fust published in Flemish, about the year 
ipio, and afterwards translated into barbarous French by 
Smion of Bruges Whatever advantages, however, this 

admirable invention, combined as it still was with the addition 
ot the exponents, possessed above ihe ordinary methods of cal¬ 
culation in the ease of abstract or concrete fractions, it does not 
appear that they were readily perceived or adopted by his con¬ 
temporaries . The last and filial improvement in this 
Jh.tmal Authentic, of assimilating the notation of integers and 
it,, 1/mil fractions, by placing a point or icmma between them, 
ami omitting the exponents altogether, is unquestionably due to 
the illustrious Napier, and is not one' of the least of the many 
precious benefits which he conferred upon the science of calcu¬ 
lation No notice whatever is taken of them in the ‘ Minfici 


Loganthmorum Canonis Descnptio,’ nor in its accompanying 
tables, which was published m 1614. In a short abstract, how¬ 
ever, of the theory of these logarithms, with a short table of the 
logarithms of natural numbers, which was'published by Wright, 
1016, we find a lew examples of decimals expressed with refer¬ 
ence to the decimal point, but they are first distinctly noticed in 
the ‘ Rabdologia,’ winch was published in 1617 In an ‘ Admo- 
nitio pro decimah Arithmetical he mentions in terms of the 
highest praise the indention ot Slevmus, and explains Ins nota¬ 
tion ; and without noticing Jus own simplification of it, he 
exhibits it in the following example, in which it is required to 
divide 861094 by 432 The quotient is 1993.273, or 

I993,2'7"3"', the form under which he afterwards writes it, in 
partial conformity with the practice of Slevmus The same form 
is adopted in an example of abbreviated multiplication, which 
subsiquently occurs. The preceding statement will suffi¬ 

ciently explain the reason why no nol.ee is taken of ,mmols m 
the elaborate explanat ons which are given by Napier, Briggs, 
and Keple., of the theory and construction of logarithms, and 
indeed we find no mention of them in any English author be- 
tween 1619 and 1631. In] that year the Loganthmicall Arith- 
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metike,’ wa» published by Gellibrand, and other friends of 
Briggs, who died the year before, with a much more detailed 
and popular explanation of the doctrine of logarithms than was 
to be found in the ‘ Anthmetica Loganthmica.’ It is there said 
. . . From this period we may consider the decimal arith¬ 
metic as fully established, inasmuch as the explanation of it 
began to form an essential part of all books of practical Arith¬ 
metic. The simple method of marking the separation of the 
decimals and integers by a comma, of which Napier has given a 
solitary example, was not however generally adopted "... 

De Morgan (“Arithmetical Books,” 1847, p xxm) writes: 
"Dr. Peacock mentions Napier as being the person to whom 
the introduction [of the decimal point] is unquestionably ue; a 
position which I must dispute upon additional evidence, the 
inventor of the single decimal distinction, be it point orli n s, as 
in 123*456, or 123 | 456, is the person who first madethts dis¬ 
tinction a permanent language, not using it tnerely as a r.t/tn 
tie process, to be useful in pointing out afterwards how another 
process is to come on, or language is to be applied, but making 
It his final and permanent indication as well of the way of po.nt- 
ing out where thei ntegers end and the fractions begin, as of the 
manner in which that distinction modifies operations Now 
first I submit that Napier did not do tlm; secondly, that if he 
did do this, Richard Witt did it before him.” 

De Morgan then states that he has not seen Wright’s transla¬ 
tion of 1616, but he proceeds to examine Napier’s claim as resting 
on the two examples in the “ Rabdologia,” in the first of which 
a comma is used, but only m one place After this examination 
he proceeds, “I cannot trace the decimal point in this but if 
required to do so, I can see it more distinctly in Wilt, who 
published four years before Napier But I can hardly admit 
nun to have arrived at the notation of the decimal point . 

I agree with De Morgan m all that he lias stated in the above 
extracts, and do not think that the single instance of the comma 
used in the course of work, and replaced immediately afterwards 
by exponential marks, is a sufficient ground for assigning to 
Napier the invention of the decimal point, or even affords a pre¬ 
sumption that he made use of it at all in the expression of 
results 

Still one of the objects of this paper is to claim (provisionally 
of course, till evidence of any earlier use is produced, if such 
there be) the invention of the decimal point for Napier, but not 
on account of anything contained in the “ Rabdologia ” The 
mathematical works published by Napier in his life-time (he 
died in 1617) were his “Mirifici Logarithmorum Canoms De- 
•cnptio,” 1614, containing the first announcement of the inven¬ 
tion of logarithms, and the “ Rabdologia,” 1617, giving an 
account of his almost equally remarkable (as it was thought at 
the time) invention of numbering rods or “bones” In 1619, 
two years after his death, the “ Mirifici Logarithmorum Canonis 
Constructs,” containing the method of construction of the canon 
of logarithms was published, edited by his son, and in this work 
the decimal point is systematically used in a manner identical 
■with that in which we employ it at the present day. I can find 
no traces of the decimal point in Wright’s translation of the 
“ Descnptio,” 1616 ; and, as De Morgan says, the use of the 
decimal separator is not apparent in Witt The earliest work, 
therefore, in which a decimal separator was employed seems to 
be Napier’s posthumous work, the “ Constructs ” (1619), where 
the following definition of the point occurs on p. 6. “In 
numeris penodo sic in se distinctis, quicquid post penodtim 
notatur fractio est, cujus denominator est unitas cum tot cyphns 
post se, quot sunt figurx post periodum. Ut 10000000 04 valet 
idem, quod 10000000^. Item 25 803, idem quod 2StVA- 
Item 9999998*0005021, idem valet quod 9999998 TI J)j|?4Tnr> et 
sic de emteris.” On p. 8 we have 10 502 multiplied by 3 216, 
and the result found to be 33 774432, and on pp. 23 and 24 
occur decimals not attached to integers, viz. '499971 z and 
•0004950 These show that Napier was in possession of all the 
conventions and attributes that enable the decimal point to com¬ 
plete so svmmetncallf our system of notation, viz (1), he saw 
that a poult or separatnx was quite enough to separate integers 
from decimals, and that no signs to indicate primes, seconds, 
&c., were required, (2), he used ciphers after the decimal point 
and preceding the first significant figure, and (3), he had no 


Napier thus had complete command over decimal tractions ana 
understood perfectly the nature of the decimal point, and I 
believe (except perhaps Briggs) he Is the first person of whom 
this can be said When 1 first read the “ Constructio,” I felt 
some doubt as to whether Napier really appreciated the value 
of the decimal point in all its bearings, as he seemed to have 
regarded it to some extent as a mark to separate figures that 
were to be rejected from those that were to be retained , hut a 
careful examination has led me to believe that his views on the 
subject were pretty nearly identical with those of a modern 
arithmetician. There are perhaps 200 decimal points in the 
book, affording abundant evidence on the subject 

The claim of Napier to the invention of the decimal point is 
not here noticed for the first time, as both Delambre (“ Hist de 
l’Astron mod t 1 p 497) and Hutton allude to the decimal 
fractions m the “ Constructio ” (though the latter claims priority 
for f’ltiscus), and Mr Mark Napier (“ Memoirs of John Napier, ’ 
p 454) devotes a good deal of space to it 

Briggs also used decimals, but in, a form not quite so conve¬ 
nient as Napier , thus, he writes 63 0957379 as 63 09573 79, viz , 
he prints a bar under the decimals this notation first appears 
without any explanation, in his “ I ucubrationes ” appended to 
the “ Constructio ”* Briggs used this notation all his life (he 
died in 1631), and he explains it in the “ Arithmetics Loganth¬ 
mica ” of 1624. Oughtred’s symbol first used (as far as I know), 
in his “Arithmetics m numeris” Clavis, 1631, differed only 
from Briggs’s in the insertion of a vertical bar to separate the 
decimals from the integers more completely, thus 63 | 0957379. 
Oughtied’s and Briggs’s notation are essentially the same, the 
improvement of the former being no doubt due to the uncer¬ 
tainty that sometimes might be felt as to which was the first 
figure above Briggs’s line 

!• rom an inspection of MSS. of Briggs and Oughtred 
(the Birch MSS. contain a letter of Briggs’s to Pell, and 
the Royal Society has a l’cter Ramus with many of his 
MS notes, while the Cambridge University copy of the 
“ Constructio ” is annotated in MS by Oughtred), it is apparent 
that in writing, Briggs and Oughtred both made the separating 
rectangle in exactly the same way, viz , they wrote it 63 | 0957379, 
the upright mark usually being just high enough to fix distinctly 
what two figures it was intended to separate, and rarely took the 
trouble to continue the horizontal bar to the end of the decimals, 
if there were many Thus Oughtred was a follower of Briggs, 
and only made an improvement m the printed notation. It is 
clear that in writing Briggs’s rectangle was pretty nearly as con¬ 
venient ns Napier’s point, and there is every probability that 
Briggs appreciated all the properties of the “separatnx” as 
clearly as Napier, but in his 8 pp of “Lucubrationes” be has 
left much less to judge by than has Napier In 1624, as we can 
see from his *‘ Anthmetica Loganthmetica,” he had full command 
over decimal arithmetic in its present form (except that he used 
the rectangular “separatnx ’’ instead of the point) Gunter was 
a follower of Napier, and employed the point (bat see De Mor¬ 
gan). In his “ Description and Use of the Sector” (1623), he 
uses the point throughout pretty much as we do at present ( eg . 
p 41 of the “First Booke of the Crosse-staffe” “As 450 
unto I 00 : so I 000 unto 0222"), except that he calls the 
decimals parts m the text. In Roe’s “ Tabula* Logarithmic*, or 
Two Tables of Loganthme ’’ (1633), the explanatory portion of 
which was written by Wingate, decimal points are used every¬ 
where , thus we have (p 29) “ As 1 is to 079578 so is the 
square of the circumference to the superficial content, ” and he 
taxes the case of circumference 88 75, and obtains by multiplica¬ 
tion (performed by logarithms) 626 8 for the result. Wingate 
refers for explanation on the decimal point to his arithmetic, 
but I have not seen any edition of this work that was published 
previously to Roe’s tables (Watt gives one, 1630) In his 
"Construction and Use of the Line of Proportion” (1628), Win¬ 
gate also uses decimals and decimal points 
On the whole, therefore, it appears that both Napier and 
Bnggs saw that a mere separator to distinguish integers from 
decimals was quite sufficient, without any exponential marks 
being attached to the latter; but that Napier used a simple 
point for the purpose, while Bnggs employed a bent or carved 
line, for which m print he substituted merely a horizontal bar 
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_pt to the decimals j that Gunter and Wingate followed 

Napier, while Oughtred adopted Briggs’s method and made an 
Improvement m Sie mode of punting it. Napier has left so 
many instances of the decimal point as to render it pretty certain 
that he thoroughly appreciated its use , and there is every reason 
to believe that Bnggs had, in 1619, an equal command over his 
separator, although there are not enough printed instances of 
that date to prove it so conclusively as in Napier’s case (there is 
no instance in the “ Lucubrationes ” in which a quantity begins 
with a decimal point, and there could not well be one) Napier 
did not use the decimal point in the “ Descnptio ” (1614), nor 
in his book of arithmetic first printed under the editorship of 
Mr Mark Napier in 1839, and there is only the single 
doubtful case in the “Rabdologia,” 1617, so that there is reason to 
believe that he did not regard it as generally applicable m or. 
dlnary arithmetic The only previous publication of Briggs’s 
that I have seen was his “ Chilias,” 1617, which contains no 
letterpress at all The fact that Napier and Briggs use different 
separating notations is an argument against either having been 
indebted to the other, as whoever adopted the other’s views 
would probably have accepted lus separator too It is doubtful 
whether, if Napier had written an ordinary arithmetic at the close 
of his life he would have used his decimal point Wingate em- 
ployed the decimal point with much more boldness, and regarded 
ft much more 111 the light of a permanent symbol of arithmetic 
than did (or could) Napier The Napierian point and the Bnggun 
separator differ but little in writing, and as far as MS. work is 
concerned it is quite easy to see why many should have consi¬ 
dered the latter preferable, for it was clear and interfered with 
no existing mark. A. point is the simplest separator possible, but 
it had already another use m language In all the editions of 
Oughtred’s “ Ctavis ” (which work laid its ground till the be¬ 
ginning of the last century) the rectangular separator was used, 
and it is not unlikely that it was ultimately given up for the same 
reason ns that which I believe will lead to the abandonment of 
the similar sign now used in certain English books to denote fac¬ 
torials, vis , became it was troublesome to punt But be this as 
It may, it is not a little rematkablc that the first separator used 
(or more strictly, one of the first two) should hive been that 
which was finally adopted after a long period of disuse All 
through the seventeenth century exponential works (seem to have 
been common, on which see the accounts m Sir Jonas Moore’s 
“Moor’s Anthmetick," London, 1660, p 10, and Samuel 

; cake’s “Corapleat Body of Anthmetick,” London, 1701 
written m 1674), p 208, which are unfortunately too long to 
quote m this abstract In his account Peacock is inaccurate in 
saying that the “ Loganthmicall Arithmetike” was published by 
Gelltbrand and others, the mistake having arisen, no doubt, from 
a confusion with the “ Tngonometna Bntanmca,” 1633, and m 
any case the reference is not a good one, as the “ Anthmetike ” of 
1631 shows (for reasons which must be passed over here) a less 
knowledge of decimal anthmetic than do any of the chief lo- 
ganthmic works of this period. Also Briggs died in 1631, not 
1630 

There is no doubt, whatever, that decimal tractions were first 
introduced by Stevinus in his tract, “ La Disme ” De Morgan 
(“ Arithmetical Books,” p. 27) is quite right in his in¬ 
ference that it appeared in French in 1585, attached to the 
“Pratique d’Anthmetique ” A copy of this work (1585) with 
“LaDisme” appended, is now in the British Museum. On 
the title-page of the “Disme” are the words “ Premierement 
descnpte en Flameng, et mamtenant conuertie en Francois, par 
Simon Stevm de Bruges ” These words appearing also in Albert 
Girard's collected edition of Stevmus’s works (1634) no doubt 

S vc nse to De Morgan’s infeience that “the method of decimal 
ctions was announced before 1585 m Dutch.” The Cambridge 
University Library possesses a 1585 copy, entitled “ De Thiendc 
Beschreven door Simon Stevm van Brugghe. .Tot Leyden By 
Christoffel Plantijn, M.D. LXXXV.” (privilege, dated December 
20, 1584), and there seems every reason to believe, tn the absenc 
of any evidence to the contrary, that this was the first edition of 
this celebrated tract. Peacock’s statement that ” it was first 
published in Flemish about the year 1590, and afterwards trans¬ 
lated into barbarous French by Simon of Bruges ” is also, I sus¬ 
pect, founded on no other evidence than the sentehce on the title- 
page of the “Disme,” which appears also in Girard. De 
Morgan rightly remarks that Simon of Bruges is Stevinus him¬ 
self, nut he cannot tell whence Peacock derived the date 1590 
It is probable that it was merely a rough estimate obtained by 
considering the dates of the other works of Stevinus. 



saw that by a simple notation the exponents might be omitted, 
and introduced this abbreviation into arithmetic. ’ 

Napier’s “ Rabdologia ” was translated into several languages 
soon after its appearance, and I have taken some pams to exa¬ 
mine the different ways in which the translators treated the 
example which Peacock regarded as the first use of the decimal 
pumt, as we can thereby infer something with regard to the state 
of decimal arithmetic in the different countries. Napier (16171 
wrote 1993.273 u» the work, and i^z'fi'" m the text. In 
Locatello’s translation (Verona, 1623) this is just reversed, viz. 
theie is 1993 2'7''3'" in the work, and I993. 2 73 m the text. 
The Lyons edition (1626) has 1993.273 in the work, and 
1 993.2(1)7(2)3(3)+ in the text, while De Decker’s edition 
(Gouda, 1626) has 1993,273 in the work, and in the text 
I993(°)2(l)7(*)3(3)» the last being exactly as Stevinus would 
have written it Ursinus’s “Rhabdologia,” Berlin, 1623, is 
not an exact translation, and the example m question does not 
occur there. 


SANITARY PROGRESS X 


CANITARV science is a thing of yesterday, comparatively 
k ’ speaking , but sanitary art, the art of preserving the health, 
whether of individuals or of communities, has been studied and 
practised for ages. Sanitary science is the latest and highest 
development of medicine I say it is the highest branch ot 
medical science because of the extreme importance of its objects, 
ami 1 may also add of its results It is trie study of the causes 
ol diseases, and it points out the means of preventing them , and 
I am sure you are all agreed that “ prevention is better than 
cure,” as Rollet of Lyons well said, “Medicine cures indi¬ 
viduals, hygiene saves the masses ” But while we contrast hygi¬ 
ene (another name for sanitary science) with curative medicine, 
we must not forget that it is altogether a medical science, and 
that its great lights have been all medical men (mind, I am not 
speaking of the art now, but of the science), and this is neces- 
sari I y so, and always must be so. I have said that sanitary 
science is the study of the causes of diseases, of the modes in 
which they originate, and 111 which they spread from one person 
or place to another It is therefore only those who are acquainted 
with disease, that are competent to deal with it all, and these aie 
lliose who have made medical science generally their special 
subject You sometimes hear it said that medical men don’t 
know much about diseases. Just think what this means, disease 
has been studied by earnest men in all its various forms for thou¬ 
sands of years, experiences have been recorded, comparisons 
made; the effects of remedies noted from generation to gene¬ 
ration, and yet we are asked to believe that medical men don’t 
know anything about diseases , the thing is absurd on the face 

.sanitary science is, then, a medical science, and the most inti¬ 
mate acquaintance with diseases is necessary for its prosecution 
—I mean for its advancement as a science. Sanitary inves¬ 
tigations can only be scientifically conducted bymedical men, just 
as pianos can only be played by musicians. This science is also 
the latest development of medical science We must understand 
simple things before weeanstudy complexones It is little use fora 
boy to study higher algebra until he has mastered the rule of 
three, and so pathology, or the study of diseased actions, be¬ 
comes more and more advanced as physiology—the study of 
normal healthy actions—is more scientifically pursued, while the 
study of sanitary matters in a scientific way has only become 
possible of later years from the great advances made in the study 
of pathology, physiology, and chemistry , but being possible, it 
has made such rapid strides, and evolved such startling facts 
with regard to the causes of diseases, that it has become the 
popular subject of the day. Everyone thinks that he is com¬ 
petent to speak about it, and everyone who wants to make an 
effective discourse must needs take upon himself to expound 


ruuiiural Lecture delivered at the town Hoi!, Hi 
ng, Oct. 9,1873. by Prof. Coifield,M P. Oxon. 
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some, to him, new view ot sanitary matters; this is very mis- To take the other side of the question, look at London, 
chievons. A man may do more harm by giving the weight of There you have a population of 3i millions, with the lowest 
his authonty to erroneous views respecting the method to be death-rate of any very large collected population in the world, 
employed for the prevention of diseases than he has done good with one of the lowest death-rates among the large towns of even 
during the whole of his life in any other way None but those our own country. Why is this? I say unhesitatingly, and with* 
who have made a special study of this subject have a right to out fear of contradiction, that with all allowances made for the 
speak on it, or at any rate have a right to influence the public excellent position of London, it is mainly due to the fact that the 
mind with regard to it The amount of good which may be principle there, however incompletely it may be carried out, is 
done hy the exposition of correct views on sanitary matters is the immediate removal of all refuse matters; in London, the 
incalculable ; the amount of evil done by the enunciation of water carnage system, by which the foul water containing a very 
erroneous views, backed by apparent authority, fearful. large proportion of the refuse matters of the population, is re* 

But if sanitary science is a thing of yesterday, such is not the moved by gravitation in sewers, is carried out far more perfectly 
case with the observation of sanitary facts, nor with the practice than in any other large town, and this system is daily being ren- 
of sanitary art, and, while it is true that sanitary science is essen- dered more perfect there, it is the nght system based upon a 
tUlly and entirely a medical study, and is necessarily so, it is true principle, and its lesults are most salutary When you have 
equally true that the practice of the art of preserving the health got lid of refuse matters, then see what you can do with them ; 
is not only possible to all, but Is a duty which devolves upon all. and here arises a very curious consideration Sewers, in most 
In all ages we have had writers on this subject From all instances, were not originally built as sewers, but as drams ; a 
countries we may learn useful lessons about it From the times sewer is a conduit for the removal of fouled water , a dram is a 
of Hippocrates, Galen, and Celsus, we have had records of the channel for the removal of mere superfluous water, the object 
results of observations on the methods of preserving the health, being to dry the soil The pattern of all our old sewers, the 
from the time of Moses we have had lawgivers imposing salu- Cloaca Maxima at Rome, was originally a dram j it was con- 
tary conditions of existence upon unwilling, because ignorant structed by Tarquinius Pnscus, the fifth King of Rome, 600 
populations We look upon the immense engineering works years 11 c , to drain the marshy ground between the Palatine 
undertaken and carried out by the Romans to supply their towns and Capitoline hills, and it was so well constructed that it drams 
with pure water with astonishment, when we turn round and see that ground at this moment Phny wondered that it had eu- 
our own towns supplied from polluted rivers, or, w orse still, from dured 700 years unaffected by earthquakes, by inundations of the 
shallow wells dug m the soil upon which they themselves stand, Tiber, by masses which had rolled into its channel, and by the 
wells supplied in most cases chiefly by the foul water which has weight of the rums which had fallen over it What would he 

K rcolated from the surface of the ground. We have found out In say could he see it now, as any of you may who choose to go to 
:er times that one of the mam conditions of the health of com- Rome, still discharging, after more than 2,400 years, its dirty 
mutinies depends on the purity of the drinking water, and we see water into the Tiber ? But the convenience of the great dram 
that the Roman engineerr, by having to go to a considerable dis- for the disposal of refuse matters soon became apparent, and so 
tance for water m order to get it to a sufficient height in their it was turned into a sewer, and has been one ever since 
cities, accidentally, as it were, fulfilled one of the most important Well, what are we to do with the refuse sewer water, when we 
of sanitary requirements have got it out of our towns ? This is one of the greatest ques- 

“ Knowledge is power,” and as we come' to know more of tions of the day Drains, of course, were naturally made to 
the conditions which favour the spread of diseases, as we do discharge into rivers, theu- proper place, so long as they were 
daily, it is our own fault if we neglect to use the power which only drains , but when they come to be used as sewers, this will 
that knowledge gives us There are two conditions of insa- not do, in the first place the rivers are fouled, and m the next 
lubnty which are pre eminent 1 hardly know which to place the manure is lost I shall be able to show you in the course of 
first. The one is overcrowding, and the other the accumulation the lecture that the only way known by which sewer water can be 
of refuse matters in and about dwellings These conditions either purified or utilised, is by turning it, with suitable prccau* 
were those which especially favoured the spread of the fearful tions, on to land, that this may be done, not only without 

plagues of the middle ages , as a result of over crowding we injury to the health of the neighburliood, but with great benefit 

have a deteriorated condition of the air, fiom the diminution of m many ways 

the amount of its most essential constituent, oxygen; and, worse We have spoken of drains to dry the soil, what is the necessity 
still, we have it rendered foul by the exhalation of decomposing of this ? Every farmer knows that crops will not flourish on un. 
organic matters from the bodies of the persons breathing it drained land ; ncithei can human beings , a damp house is a 

Such a state of air is especially favourable to the multiplication synonym for an unhealthy house, you ail know that, but it is 

of the poisons of diseases , such a state of the air is also brought only within the last few years, as the result of a most important 
about by the non-removal of refuse matters from the vicinity of sanitary research, made by Dr Buchanan, that we have come to 
habitations. Dr I.aycoCk tells us that the plague in York in know as a scientific fact, btyond all dispute, that the drying of 

each of its visitations, and also the choleia, broke out in the the soil of a town reduces the number of deaths from consump- 

same abominably filthy place , and in cholera epidemics it has tion in a most extraordinary manner, in some towns the number 

been repeatedly noticed that those parts of towns which are of deaths under this head has been reduced by one-thirdor even 

most filthy and most over crowded, always suffer worst by one-half, in this way. 

But the danger is not only from special epidemic diseases. To mention some other special diseases which have been sue- 
Such Insanitary conditions induce a lowered vitality of the in- cessfuily combatted of late years, look at scurvy, that terrible 

habitants, who become prone to attacks of diseases of all sorts, malady which formerly decimated our navies' we know now 
and then we have sickness, inability to work, and consequent that that disease may be prevented by the use of llmejutce as 

inability to earn bread and to pay rents, and so the evil recoils part of the daily food, and we are no longer afraid of it. (Some 

from the tenants upon the landlords. One witness says, “ Rent illustrations of the ravages of this disease were given.) 
is the best got from healthy houses. ” Another, “Sickness at Look at small-pox, beyond all exception the most fearful 
all timea forms an excuse for the poorer part not paying their epidemic disease with which the world was ever afflicted I We 

rent, and a reasonable excuse ” know how to prevent it, and we have recently had a very severe 

I consider that one of the most important conclusions that the lesson from not applying that knowledge. It is to the immortal 
study of sanitary science has forced upon us lately is the conclu- credit of England that Jenner, the dtscoverer of vaccination, waa 

sion that the immediate removal of refuse matters is one of the an Englishman ; there are certain people, and they have actually 

first necessities of the healthy existence of a community. There formed a society, who are trying to get compulsory vaccination 

are those who would have you believe that refuse matters may done away with m this country. Let me tell you that if there is 

be rendered innocuoss m one way or another, so that they one fact established in preventive medicine It is that vaccination 

may be kept with safety in and near to houses Don’t listen affords a protection from small-pox; let me tell you that this 

to them; the principle is wrong—radically wrong Depend statement is founded upon an induction such as has been brought to 

upon it that the true method is to get nd of such matters at bear upon no other subject in medical science, and, let me add, 

once, and in the simplest possible way, and that is the cheapest that those persons who bring isolated facts as arguments agaiMt 

plan in the end Show me a town where refuse matters are a statement so supported, show that they have no idea of the 

kept—no matter how they are treated—and I will show you a nature of an inductive argument at all. An unvaednated per* 
town where the standard of vitality is low; I will show you a son is a danger to the community, and ought not to be allowed 

town with a high death-rate, especially among children. o go at large, and so fat from persons being merely fined hf 
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flot allowing their children to be vaccinated, and then permitted 
to keep them unvaccinated, the children ought to be vaccinated 
by the public vaccinator, even In spite of their parents, who 
should not he allowed to risk their children’s lives through their 
own obstinacy and ignorance j and not only their children’s 
lives, but those of the persons around them. The recent epidemic 
of small-pox showed us several Important things—it showed us 
what we knew before, that small-pox is far more fatal to un- 
vacclnated than to vaccinated persons; it showed us that while 
tmall-pox is especially fatal to unvaccinated children, it is less 
fetal to vaccinated children than to other persons; thus demon- 
starting the necessity of re-vaccination, and it showed us that 
re-vaccination once performed is actually a better protection 
against small pox than a previous attack of small-pox is You 
• know that it is not common for a person to have small-pox 
twice. Well, it is much less common for a person to have 
small-pox after he has been successfully re vaccinated, and if he 
1ms it is almost certain to be a very mild attack Out of nearly 
15,000 cases of small-pox admitted into various London hospitals 
during the late epidemic, only four presented proof of having 
been re-vaccinated 

Let us pass on to typhoid fever Here is a disease of the very 
existence of which, as distinct from certain other diseases, we 
have only known in recent limes, but yet a disease about which, 
thanks to the researches of men now among us, one of whom it 
especially becomes me, as his pupil to mention, Sir William 
Jenner, we really seem to know mare than about almost any other 
disease ; a disease which we deliberately hunt down to its source, 
and stop just as we could stop the supply of stone from a quarry 
or of rifles from an armoury ; a disease, the haunts and habits of 
which we know with such accuracy that we are able to go into a | 
house and say, “ Alter this, and alter that, or you will very likely > 
get typhoid fever here,” a disease the ways of which we know so > 
well, that, when there has been a case of it caused by local 
defects m a house, we can almost predict what alterations are 
required without going to the place Surely the results obtained , 
from the study of this disease are some of the most striking 
results of sanitary progress in our day I find that the idea has | 
become widely spread that the recent epidemic of typhoid fever 1 
in London was due to the distribution of milk from a sewage j 
ferra , this was not so, and I regard it most in the light of a 
special providence that none of the milk sent out from that ; 
establishment came from a sewage farm • had it been so, such a 1 
fact, combined with the prejudice and ignorance which exists upon | 
the matter, would have dealt a severe blow to the progress of one . 
of the greatest sanitary improvements of the day The cause of 1 
that epidemic is known with absolute certainty, the very channel 
by which the poison got into the dairy well having been recently 
unearthed. 

I must allude, for an instant, to the recent sanitary legislation , 
it has been found fault with by many on account of matters of 
detail; but consider the fact that the result of it is that the 
country has spent a large sum of money in the employment of 
medical officers of health and sanitary inspectors, and that such 
men now exist, and you will see that m it we may find great cause 
for rejoicing when looking to the future of sanitary progress. In 
a lecture on the “ History of Hygiene,” which I delivered some 
three or four years ago at University College, London, I said, 

“ From its very nature, hygiene interests all classes of society, 
but it is to those who are worst off—the poorest and most 
wretched—that it must direct its first attention. Civilisation has 
its evils as well as its advantages, as Bouchardat has well re¬ 
marked ; and one of the greatest of them is the over-crowding 


forward to by Dr. Porkes when he wrote •—“ Let us hope that 
matters of such great moment may not always be considered as 
of less importance than the ’languages of evunct nations, or 
the unimportant facts of a dead history ” 


houses for the working classes, to a free supply of good water, 
and to satisfactory sewerage arrangements, that we must look for 
an amelioration in these respects ; and I would hasten to add, to 
a wider spread among those classes of such an education as 
shall lead them to appreciate the means used for the improvement 
of their condition, and to lend a helping hand for the furtherance 
of those means.” 

I feel that I cannot do better m conclusion than congratulate 
this town on having, through the munificence of one of its 
citizens, been the first to appreciate the importance of the educa¬ 
tion of the people in these subjects, and on having such an 
institution as this in which so much useful knowledge is imparted 
to the people, and congratulate myself on having the privilege of 
such an opportunity of spreading broadcast the great truths of 
y science. The time is mu' --•—'" J 


sanitary k 


1 fast coining which was looked 


SCIENTIFIC SERIALS 
Tn« current Ibis commences with the latter part of Mr 
Brooke’s notes on the ornithology of Sardinia, special attention 
being drawn to Otis tetrax, which is moderately common , I harm- 
copto us roseus, which occurs in large flocks'durmg the winter and 
even up to June; the presence of P entkacu t is doubtful 
Fu'ica mgrosa was not seen, though included in both Cara’s and 
S llvadorrs lists In the museum there arc several specimens o 
} hatarroeorax dermarestn, and P carbo 13 extremely common. 

1 ams andouim is found, though very rarely —Captain I W. 
Hutton, In a note on Rid/11 r modesties of New Zealand, gives 
evidence to show that Dr Uuller is 111 error when he considers 
R modestus to be R dteffenbaiJni, m an immature state of 
plumage, as the proportions of the chicks are different, and the 
bill of the latter more slender —Messrs Salvm anil Elliot in 
continuation of their notes on the 7 rorhtltdtt, discuss the genus 
Th.durama, which is exclusively tropical, and consists of eleven 
sjiuits and five sections—Tn notes on Chinese ornithology, 
Mr R Swinhoe draws special attention to Coyle ruths at 
Ningpo, Gallmago roldarut, Endrominas veredu t, and other 
land as well as water-birds found at .Shanghai —Mr Sclater 
supplements Mr Salvm’s list of the birds of Nicaragua, with 
additions from a recent small collection made by Mr Belt, 
adding seventeen species, mostly well known through Central 
America—Mr E I. I-ayard gives notes of the birds observed 
in Para , and Mr Sclater describes and figures two new species 
named by him Picola/tet lavaidi, and T/iamnophilu\ simplex — 

< ajitam J H Lloyd on the lords in the provinct of Kattiawar 
in West India, commences the detailed account with an inte¬ 
resting comment on the general ornithological description of the 
rigion. 

The Monthly Mu rosiopual Journal for October, commences 
with a description, by Mi F H Welch, of the thread-worm 
Fdana immitr, , occasionally infesting the vascular system of the 
dog, with remarks on the same, relative to Haematozoa in 
general, and the Fiiana in the human blood The specimens 
described were obtained fiom the right ventricle and pulmonary 
artery of a dog, from Shanghai, the male, female, and young 
being desert lied The left ventricle also contained some 
of the young —Dr Royston-Pigott fully illustrates a paper en¬ 
titled “Researches m bolar Spectra, applied to test 
residuary aberration in microscopes and telescopes , and 
the construction of a compensating eye-piece, being a sequel to 
the paper on a searcher for aplanatic images ”—Dr Rutherford, 
describes a new freezing microtome in winch the freezing box 
and escape tube are much larger than in his older instrument, 
and the indicator is improved —Mr t h. Stodder, in a letter, 
points out that it is inaccurate to suppose that the nominal price 
of American objectives is directly comparable with that of 
h nghsh makers, as the value of money m the two countries is 
so different, and duty has to be paid on entering the former. 

Annah dt Chimua appheata alia Medtcina, July number, 1873 
—We notice in this journal, besides a number of formulie for 
pharmaceutical preparations and other details interesting to the 
druggist, a paper by A Gubler, on experiments with new and 
old opium alkaloids, which deals, amongst others, with apo- 
morphia —There is also a translation of-Mr Simon’s memoran¬ 
dum on the diffusion of cholera, and other papers from native 
and foreign sources. In the Rendtconto del/e session/ delV shade- 
mm dellt science dell’ Istduto dt Bologna, 1872-1873,” are given 
briefly (in about 189 pages) abstracts of the paper* read before 
the Society, together with other matter of the usual nature 

Rials Istxtuto Lombardo di science e Letlre Kcndiconli,la*,cx<x,\o 
xui.,” July 1873 —This number contains several critical lite¬ 
rary, historical, and philosophical papers, including one on 
Kant’s philosophy, by C Canton..—In the scientific section 
there is a paper by Prof CavaUen on improvements in the 
helioscope, and a portion of a paper by P. Cantoni on elec¬ 
trical adherence, which is illustrated with several tables of data. 
—Fascicolo xiv contains a paper on the capacity of the nasal 
fossa, by P Mantegazza, and one on cholera by G -Strambio.- 
C. Lombroso details some experiments on the tome setion of 
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maize (guasto) affected with the Penctttutn plattcum The rothor 
maintains that the maize in this state acts injuriously. G. San- 
galii, who replies to the paper, maintains that the effects are due 
to another cause —New comet discovered at the Royal Observa¬ 
tory of Milan, by G Tempel; communicated by G V. Schia¬ 
parelli —The continuation of P Cantoni’s paper on electrical 
adherence is given.—The other papers are on the propagation of 
the corpuscle cornalia, by C Gibell, and a letter on a purulent 
disease of one hemisphere of the brain, by L Porta. 


SOCIETIES AND ACADEMIES 

Philadelphia 


annals of (he time.—M. Bwald gave a paper on the passage, 
Ezek. xlv. 13 • " Twenty shekels, five-and-twenty shekels, ten* 

and-five ahekels shall be your maneh ” The maneh, it is ki- 

•'« shekels (r*— L - 1 - L 


originally contained 60 sh 


___known, 

(which these numbers make up), 
and this enumeration, he thinks, was in order to exactness and 
certainty, not because there were coins of these several values. 
The Septuagmt version (nghtly read) makes the maneh Jo 
shekels, and it is known there was such a maneh. The author 
advances a theory, on which the passage affords evidence of both 
manehs having been known in the first half of the sixth century 
b.c.— Dr. Voss communicated a note on the geometry of focal 
surfaces of congruences 

Aug. 20.—M. Mmnigerode gave a long paper on a new 
method of solving Pell’s Equation <*.0/1=1. 


Academy of Natural Sciences, June 3 —Dr Ruschen- 
berger in the chair—“ Fertilisation of Pediculans canadensis.” 
Mr Thomas Meehan drew attention to the structure 
of the flower of Pt Haitians canadensis, in which it was 
evident self-impregnation was impossible, and there seemed 
to be no special arrangements for fertilisation by distinct 
agency, as there were in so many allied plants. In this 
case the stamens were included in the closely compressed 
arcl. f the corolla, and, with the anthers, were directed retrorsely 
to the pistil, which at an early stage, and long before the ma¬ 
turity of the pollen, was protruded beyond the corolla, rendering 
self-fertilisation almost impossible in this flower But the flowers 
were always abundantly fertile, and though the arrangements 
were such as seemingly to afford no chance even for insects to 
aid m the fertilisation, it was also probable that in some way it 
was accomplished by them Both last season and this he had 
devoted some tune to watching the plant, but failed to find any 
clue to the process A species of liomtus seemed to have the 
plant especially under ita charge, visiting the flowers in great 
numbers j but they bored through the corolla on the outside of 
the tube for the saccharine matter, and the anthers or pollen did 
not seem to be in the least disturlied by this Still it was so 
highly probable that in some way some insect aided in the cross- 
fertilisation of these flowers, that it might serve a useful purpose 
to direct attention to it, as others with time and opportunity might 
discover what he had failed to find. 

Riga 

Society of Naturalists, April 16—M Tank communicated 
some observations on honeydew, which he thinks is an imme¬ 
diate excretion of the leaves due to cooling —M. Behrmann 
gave reasons for doubting the supposition that certain fires which 
occurred almost daily from October to December last year, in a 
village of the Orel Government, arose from pliosphuretted hy¬ 
drogen out of the marshy ground 

April 23 --M I'etzholdt read a paper on the composition and 
fermaUon of Imatra stones. Various hypotheses of formation 
have been given—the gyratory, the stalactitic, the geological, 
the vegetable, the animal, &c Parrot supposed the stones to 
be petrified, shell-less molluscs. M PeUholdt formulates his 
view thus .—In a slimy layer of fine sand, mud, and carbonate 
of lime, aie formed, through mutual attraction of particle* of 
the latter, several ball-heaps of lime. Next, dry deposition of 
the whole at a later epoch. Disturbance of the stratum by 
water, setting free the hard spherical masses (Imatra stones). 

'Apnl 30 — M. Pfeiffer showed a small headless chick with 
large legs, found dead with another, which was alive in the 
same egg The two were connected by a^fibre. After separa¬ 
tion the living cluck throve normally 

May 21.—-M Glascnapp gave a note on blackened wood in 
certain trees blown down m a storm The blackening is attri¬ 
buted to a kind of fungus which formed on the north side of 
the trees while >ct standing — M Gottfnedt read a paper on 
enclosure of diamonds in xanthophyllite j the supposed dia¬ 
monds he finds to be merely hollow spaces, erosion figures. 
—M. Teich gave an account of an excursion to North-West of 
Kurland.—The Correspondent Platt, No 9, contains a descrip¬ 
tion of the snakes of the Baltic Provinces, of which there are 
three species— Vtpera vents, Tropidonotus nalnx, and Coroneila 
loans. 

Gottingen 

Royal Academy of Sciences, Aug 6 —Dr Paul du Bois- 
Reymond communicated a paper on the representation of func¬ 
tions by Fourier’s series 

Aug, 13.—M. Wait* compared some points in the Annales 
Stthiensts, relative to Pippin and Charlemagne, with other 


Paris 

Academy of Sciences, October 6 — M. Bertrand m the 
chair —The following papers were read :—Note on the means 
used to obtain a constant temperature in rooms and on the 
methods of moderating h during the heat of summer, by General 
Morin —On new propyl compounds, by M A. Cahours. The 
author described several ethers of the propyl senes.—Certain 
considerations on the yellow elastic tissue and its immediate 
organic analysis, by M ChevreuL —Treatment of carbuncle and 
malignant pustule by carbolic aud and ammomc carbolate, by 
M D&lat —Statistical tables of the losses of German armies in 
France dunng the war of 1870-1, by Capt D. H. Leclerc.—The 
subcutaneous mfarctus of cholera, by M Bouchut —On the im¬ 
provement in healthfulnes* caused by the growth of Eucalyptus 
globulus in marshes, by M Girabert —Studies on the Phylloxera, 
by M Max Cornu —On the action on the vme of the carbonic 
disulphide used to destroy the phylloxera, by M Lecocq de 
Boisbaudran —On the size and variations of the sun’s diameter, 
by S Respighi The author in his letter criticised becchi’s 
statements as to the difference between the nautical almanac 
diameter and his own observations by monochromatic light He 
regarded Secchi’s observations as erroneous —On the theory of 
the thrust of earthworks by M. J Curie —On the condensation 
of gases and liquids by carbon, by M. Melsens. The author 
noticed the thermal phenomena produced by the contact of the 
liquids with carbon, &c.—On the production of certain borates m 
the dry way, by M. Ditte —Researches on tribromacetic acid, 
by M. H. GaL—On the development of Batrachians. This was 
a note on the embryos of Hylodes martmensis, by M. Bavay. 
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LIST OF SCIENTIFIC SOCIETIES 

AND FIELD CLUBS 

In Great Briiain and Ireland. 

The following list has been compiled mainly from in¬ 
formation recently sent us by the Secretaries of the 
various Societies named. For obvious reasons the 
Chartered London Societies have been omitted, and in 
the meantime we have omitted the scientific societies 
connected with the public schools, a list of which we 
hope to be able to give in an early number. Corrections 
of the following list and any additional information are 
requested by the Ednor. The letter (E) denotes that the 
number of members has been taken from the list 
appended to Sir Walter Elliot’s Address to the Edin¬ 
burgh Botanical Society (November 1872); a denotes 
that the Society is also a Field Club, and b that it issues 
regular or occasional publications. 


County and Title of<-ocicty 

ll 

•sj 

£ a 

Em. i and ami Walks 



Beths hire 



Reading Microscopical Society 
«ZNewbury District Field Club 

1860 

72 

1870 

98(E) 

Bmhnghattt shit e 



High Wycombe Nat Hist. Soc. 

1865 

70(E) 

C atnbridgtshire 



/(Cambridge Philosophical Society 
a ,, field Naturalists’ Club and Jlnto- 

1819 

557 (E) 

mological Society 

Cambridge Natural Science Club 

1852 

1872 

40(F) 

12 

Cheshire (W Lancashire) 



a Chester Society of Nat. Set. 

1871 

454 

Cot ttwall 



Cornwall Royal Geological Society (Penzance) 

1814 

1818 

163(E) 

a/Royal Institution of Cornwall (Truro) 


/Cornwall Royal Polytechnic Soc. (Falmouth).. 

1833 

400 

/Penzance Nat. Hist, and Antiquarian Soc 

1839 

60(E) 

Cumberland 



aKeswick Literary Society 

1869 

70 

Devonshire 



a /Plymouth Institution and Devon and Cornwall 
Statistical Society 

Torquay Natural History Society 
o/Teign Naturalists’ Field Club 

1812 

1858 

• 53 (E) 

104 

•*3 

Association for Advancement of Science, Lite¬ 

rature, and Art 

1862 

174 (E) 

a/Exeter Naturalists’ Club and Archieol Assoc 

1862 

165(E) 

Dorsetshire 



/Purbeck Society 

•855 

3 °<?) 

Durham (See Newcastle) 



aSeaham Nat Hist. Club . 

1861 

50(E) 

Glamorganshire 



/Royal Institution of S. Wales (Swansea) 
a/Cardiff Naturalists’ Society 

Z 


Gloucestershire 



Bristol Microscopical Society 

S» 

33 (E) 

a/Cottcswold Naturalists’ Field Club (Stroud) . 

100(E) 


No. ao8—You vm 



.•s 

:! 

County and 1 ule of Society 



S*| 

fc £ 

a/ltustol Naturalists’ Society 
a /Cheltenham Naturalists’ Association 

1862 

! 204 

186) 

’ 32 (E) 

Hampshttc 



/Isle of Wight Philosophical and Scientific Soc, 

•SSc 

> 103 

((/Winchester and Hampshire Scien & Lit. Soc 

186c 

) 125 

Bournemouth Nat Hist & Antiquanan Soc 

S of England Lit. & Phil Soc (Southampton) 

187c 

1 IIJ(K) 

Ilerefordshu e 



(i/Woolhope Naturalists’ Field Club 

1851 

• 74 (E) 

Kent 



a/tasl Kent Natural History Soc (Canterhuiy) 

1859 

1 109 

rt/Folkestone Natural History Society 
(//Maidstone and Mid-Kent Natural History and 

1868 

; 150 

Philosophical Society 

«/\Vest Kent Natural History, Microscopical and 

1869 

80 

Photographic Society 


•35 

London , Counties iniludtd in 



Geological Association 
n/Quekett Microscopical Club 

% 

297 

570 

Old Change Microscopical Society 

1865 

a /Croydon Microscopical Club 

187c 

; >35 

South London Micros and Nat. Hist. Club 

187c 


„ ,, Entomological Society 

kNcw Cross Mlcios and, Nat Hist Soc 

1872 

1872 


Sydenham and Forest Hill Micros. Club 
Bethnal Green Clubs 



Lancashire 



/Manchester Literary and Philosophical Society 



(including Microscopical section) 

x: 

222 

/Liverpool Literary and Philosophical Society 
/Lancashire and Cheshire Historical Society 

1 198 

i !& 

257 (E 
5 °o 

a/! iverpool Naturalists’ field Club 
a /Manchester Field Naturalists’ Society 
a „ Scientific Students’ Association 

i860 

180 

i860 

140 

11 ,, I ower Mosely Street School Nat 


Hist Soc about 

1863 


iiLunesdale Naturalists’ field Club (Lancaster) 

1868 

' 80(E) 

„ Entomological Society 

ab ,, Geological Society 


Warrington Literary and Philosophical Society 


96 

Leuestti shire 



/Leicester Literary and Philosophical Society 

•835 

1 238(E) 

Norfolk 



((Norwich Geological Society 
((/Norfolk and Norwich Naturalists’ Society 

II 

1 118 

,, Microscopical Society 


Not thamptonsh ire 



((Northamptonshire Field Club 

1866 

1 50(E) 

Northumberlandshire 



Newcastle-on-Tyne Lie and Phil. Soc 

•793 

1500 

/ „ „ Antiquarian Soc 

181 j 


,, ,, Entomological Soc. 

1S70 

35 (E) 

/Northumberland, Durham, and Newcastle Nat 



Hist Soc. (Newcastle-on-Tyne) 
a /Tyneside Naturalists’ Field Club 

1829 

• 3 ° 

1846 


Nottmghamshn e 



((Nottingham Naturalists’ Society 

z 

45 

„ Literary and Philosophical hoc 

271 

Oxjordshtt e 



Ashmolean Society (Oxford) 

1828 


Shropshire 

/Ludlow Natural History Society 
/Shropshire and N Wales Natural History and 

•833 

70(E) 

Antiquarian Society 

•835 

86(E) 
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dSevein Valley Naturalists’ Field Club (Bridge- 
north) 

nCaradoc Field Club (Shrewsbury) 
a „ Field Club 


243(li 
1861! 71 (E 
. 6o(E 


Royal Literary and Scientific Institution (Bath) 
/Somersetshire Archeological A Nat Hist Soc 
a /Bath Nat Hist and Antiquarian F’leld Club 
StaffonUhiu 

n/North Staffordshire Naturalists’ Field l lub I1865I 

oTamworth Natuial History, Geological, and I 
Antiquarian Society '1871 

Suffolk 

a /Suffolk Institute of Archeology and Nat. 

(Bury St. Edmunds) 

Sttttty {S/v London) 
n/Holmesdale Nat. Hist Club (Rcigate) 

Suss, i 

a /Brighton and Sussex Nat Ilist. Soc 
a/I .ewes and liast Surrey Nat Hist Soc 
/Eastbourne Nat Hist Soc jiouo 

WanvttMtre 

/WarwickshireNat Hist and Arch-eologicalSoc 1836 1 
ah ,, Naturalists’ and Archaeologists’ I 
Field Club 1854 

Birmingham Nat I list and Microscopical Soc 1858 
Leamington Philosophical Society 1866 

Writ shut 

Wiltshire Arclwological and Nat Hist Soc 1853 

U'oxcstoshm | 

/Worcestershire Nat. Hist Soc '1S33 

a „ Naturalists Field Club 1846. 

a /Malvern Field Club 1853 

<r/Dudley and Midland Geological and Scientific' 

Society and Field Uub '1862' 

Yorhhtrt 

/1-eeds Philosojducal and Literary Society 
/Hull I iterary and Philosophical Society 
Sheffield I itei.iry and Philosophical Society 
Whitby Litei lry and Philosophic, il Society [1822' 
/Yoihshirc Philosophical Society '1822' . 

/Scarborough Philosophical Society ] 1829 

ZW. Riding Geolomt il and Polytechnic Society'1838 
u/Yoikshire N it.n ill l,’ Uub ■ 1S4,j 

<; Halifax Naturalist.’ Society . 18C7 

a Leeds Natural lib.<-. '-•>*- 


a /West Riding Consolidated Naturalists’ Society! 
including — 

^Huddersfield Naturalists’ Society 
nHeckmondwike „ ,, 


98(E) 

41(E) 

61(F) 


nWest Clayton 
nOvenden 
n Barnsley 
o Stain land 
uRippenden 
nlfolmforth 
« Wakefield 
nLiversedge 
tfRostrick 
uBirhby 

/Ripon Scientific Society 
/t Richmond andN Ruling Naturalists’ Field Club'1863! 
^Norland Naturalists’ Society 1863 

n/Cleveland Ltteiary and Philoso -1 - 1 !-•>'- 


1865, 

18b 7 | 

1 SOS 

1871 

1*57* 

1871 

1872 

I '! 7 ' 1 

■;& 


sophttal Society '1863 1 


'll 

3 « 


^Bradford Philosophical Society 
o llolton Scientific Students’ Society 
nl-eeds Naturalists’ F'leld Club and Scientific! 

Association 

Bolton Literary and Scientific Society 
a i'he Denny l ]nb (Leeds) 
nMorley Naturalists' Society 


Un,de,„,h,u 

Abenleen Philosophical Society 
a Z ,, Nat Hist Soc 

Iienuukshut 

,t /Berwickshire Naturalists’ Club 
Chukmunnanshue 

a/Alloa Nat Science and Archeology Soc. 

Jhiniftitsshtn 
a /Dumfriesshire Nat Ilist and Antiquarian Soc 
Ftft dint 

nLargs Field Naturalists' Soc 
Fotfm dun 

/Montrose Nat Hist and Antuiuarian Society 


Inveiness Literary Institute 
lanutkdiiif 

/Glasgow Philosophical Society 
ab ,, Nat. Hist Society 

itb „ Geological .Society 

Mvniys/un- 

Elgin and Mora> slme Lit and Scien Assoc 

Amt it 

Naim Naturalists’ Club 

Otbtey 

Orkney Nat Hist Soc 

Firth shut 

Perth Literary and Antiquarian Society 
a /Perthshire Society of Natural Science 

Ktnft cosh tit 

Paisley F lcld (lub (recently formed) 
h'o i hm s t) 


IKPIAND 

4ntnm 

/Belfast Nat Hist and Philosophical Society 
7« ,, Naturalists’ Field Club 

( ork 

Royal Institution (Cork) 

Cork Literary and Scientific Society 
Cuvienan and Archaeological Society (Cork).. 

I ondonderry 

n/Derry Nat. Hist, and Philosophical Society 


n 11 


He! 

249(E) 
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LOCAL SCIENTIFIC SOCIETIES 
I. 

W E have devoted part of our space this week 
to a kind of Census of our Local Scientific 
Societies It will be seen that in these Islands we 
already muster a goodly number, but no friend of 
Science would consider the number satisfactory , it does 
not, we are sure—seeing that there arc twenty counties m 
England and Wales, and a much larger proportion m 
Scotland and Ireland, which appear not to boast of any 
such society—represent the true activity of the different 
regions from which, so to speak, the societies are fed. 
We do not suppose that our list is accurate , indeed our 
present purpose in printing it is to gather information 
We hope that many societies exist which are not in our 
list; we fear that some have already ceased to exist since 
the time that Sir Walter !• lhot, with infinite pains, com¬ 
piled some of the data on which we have had to rely m 
the absence of information forwarded by the officers of 
the societies themselves 

On the whole, however, all lovers of Science and advo¬ 
cates for the spread of scientific education among all 
classes, ought to fed greatly gratified at the rapid increase 
during recent years, of local scientific societies and field 
clubs indicated by the dates of foundation to be found 
in our list. No more unmistakeablc sign of a general 
elevation of taste, of the spread of the scientific influence 
and of a desire for scientific knowledge, can, we think, 
be obtained, than this startmg-up, in all parts of the 
country, of societies for the cxpiess purpose of scientific 
work in one form or another, and that generally as a 
means of rccieation By far the greater number of the 
societies have had iheir birth within recent years. With 
one or two exceptions, the older societies are not very 
prominenly scientific, while as a rule the recently founded 
ones bear on their very front the declaration that they 
have been established solely for the pursuit of Science 
This is indeed \ ery encouraging, more especially when 
we reflect that this result is no outcome of any temporary 
burst of enthusiasm, of any exciting scientific “ revival ” 
agitation, but is simply the natural fruit of the slow but 
sure development of the scientific spirit in our country. 

From the infoimation which has been kindly sent us by 
the secretaries of the various societies many interesting 
facts might be presented, and many curious and valuable 
inferences drawn. It will be seen from the list, that the 
societies are very unequally distributed over the country, 
quite a busy hive of them being clustered around the border 
counties of England and Scotland, while not a few counties 
in both countries, as well as in Ireland, are quite unre¬ 
presented, and many large counties by but a single society. 
Why should this be F Is it to be attributed to the backward 
state of intelligence and education in the unrepresented 
districts ? We do not think so ; we believe that in every 
county in the three kingdoms, men and women will be 
found with an intelligent love of Science, a desire for scien¬ 
tific knowledge, and a wish for the spread of scientific edu¬ 
cation. Such people only require to be roused to perceive the 
advantages of the establishment of scientific societies and 
field-clubs in their midst j if only some' one would take 
the initiative and start such societies where they do not 
at present exist, we have no fear, if judicious means be 
used, that ample success will Mow, From the large 


number of members belonging to many of the societies 
members belonging to all classes of society, it will be 
1 seen that it is now considered honourable to be connected 
with such an association ; and although in most societies 
there is only a small nucleus of working members, still 
while efforts should be made to engage all in the work, 
the non-working majority should be considered as, at least 
by their subscriptions and good-will, they help on the 
good cause. 

Into these and other details we hope to enter in one or 
moie future articles, founded partly on the statistics we pos¬ 
sess At the present time, when a Committee of the British 
Association is considering the whole question of our local 
Societies, we think it useful to point out the extreme 
importance of an increased activity in this direction. The 
tecent action of the Government in aiding the establish 
ment of Science Schools has enormously increased the 
advantages which such local associations may confer on 
outsiders, while at the same time it has greatly widened 
the recruiting ground. And it is in this double capacity 
that the formation, encouragement, and extension of such 
societies should be the c.uc of ail, whether scientific in 
their tastes or not, while, to friends of Science it is 
< rucial, for Government aid, under existing arrange¬ 
ments, can only come where there are Science Classes ; 
and without Government aid, in nine cases out of ten, 
the thing will fall to the ground altogether, or drag on 
an existence of second-rate utility. 

If there then be any Scientific Societies without Science 
Classes attached to them, let them be assured that their 
museums are comparatively valueless; and further, that 
their museum must always remain as it is, for though 
it is clear to many that the Government must soon supply 
typical collections to museums which are available for 
teaching purposes, it is equally clear that there is no 
reason why they should do so to museums the utility of 
winch is limited merely to members of a society. 

Again If there be any Scientific Societies without 
Science Classes attached to them let them be assured that 
their courses of lectures will prove of the least possible 
value; for mere lectures to those anxious to learn,but who 
arc debarred from more serious study, are more than dis¬ 
appointing, they are hurtful. 

In the ordinary course of things the Lecture should be 
the precursor of the Science Class The Science Class 
should drive the student to the Museum, and from the 
zealous students the society should be recruited. 

There is one point in which all will acknowledge our 
local societies have of late made considerable progress, 
and here again the British Association has been helpful 
to them—we refer to the more general establishment of 
courses of lectures, and the more general engagement of 
competent men of science, to place things new and strange 
before their members. Let not such lecturers forget that 
their duty is almost a sacred one ; though he may not be 
a Davy, there may yet be a Faraday among the audience, 
one who may be gained or lost to Science according as 
the lecturer does his allotted work well or ill 

This brings us to another point Why should not 
I physical and chemical apparatus available for high- 
I class experimental lectures be occasionally seen in 
I our museums or in rooms adjoining them? Why 
should the stuffed crocodile and curious weapon of some 
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southern race of savages have it all their own way to the 
extent that they do ? Here, no doubt, our Government 
has been greatly at fault, for after all, humble local 
museums, parws companere magna , are little British 
Museums, and there is no help provided by the govern¬ 
ment for any physical, or chemical, or astronomical 
students m the British Museum But though our govern¬ 
ment is behind the age in London, the South Kensington 
authonties are alive to the weak point in the armour, as 
regards the provinces, and if a local society will only 

f ablish a Science Class, travelling collections of the most 
portant modern scientific instruments are to be had for 
the asking ; and we may hope that ere long there may 
be a model museum at South Kensington, doing for 
physical science what is done for it m Paris by the magni¬ 
ficent Conseivatotre des Arts et Aft tiers, a. museum in 
which the applications of Science, and the implements for 
the teaching of Science hold the fir«t place 


FARADA V ON SCIENTIFIC LECTURING 

A T a time when the lecture season is commencing, we 
believe we shall be doing good service by placing 
before those of our readers who are not already ac¬ 
quainted with them in Dr Bence Jones’ “ Life of 
Faraday,” the opinions of that great man on many points 
connected with lectures on Science. 

They were written to a friend when Faraday was but 21 
years of age, but we believe he would have changed little 
though he might have added much if he had revised them 
in his later years. He commences by explaining that - - 
“ The subject upon which I shall dwell more particu¬ 
larly at present has been in my head for some considerable 
time, and it now bursts forth 111 all its confusion. The 
opportunities that I have latterly had of attending and 
obtaining instructions fiom various lecturers m their 
performance of the duty attached to that office, has 
enabled me to observe the various habits, peculiarities, 
excellencies, and defects of each of them as they were 
evident to me during the delivery. I did not wholly 
let this part of the things occurrcnt escape my notice, 
but when I found myself pleased, endeavoured to ascer¬ 
tain the particular circumstance that had affected me, 
also, whilst attending Mr. Brand and Mr. Powell in their 
lectures, 1 observed how the audience were affected, and 
by what their pleasure and their censure were drawn 
forth. 

“ On going to a lecture I generally get there before it 
begins ; indeed, I consider it as an impropriety of no 
small magnitude to disturb the attention of an audience 
by entering amongst them in the midst of a lecture, and, 
indeed, bordering on an insult to the lectuier By arriv¬ 
ing there before the commencement, I have avoided this 
error, and have had time to observe the lecture-room.” 

He dwells on the form of the lecture-room, and then 
indicates how important a matter ventilation is. 

“ There is another circumstance to be considered with 
respect to a lecture-room of as much importance almost 
as light itself, and that is ventilation How often have I 
felt oppression in the highest degree when surrounded by 
a number of other persons, and confined in one portion 
of air ! How have I wished the lecture finished, the 
lights extinguished, and myself away merely to obtain a 
fresh supply of that element 1 The want of it caused the 
want of attention, of pleasure, and even of comfort, and 
not to be renamed without its previous admission. At¬ 
tention to this is more particularly necessary in a lecture- 
room intended for mgnt delivery, as the lights burning 


add considerably to the oppression produced on the 
body ” 

He then goes on — 

“ Having thus thrown off, in a cursory manner, such 
thoughts as spontaneously entered my mind on this 
part of the subject, it appears proper next to consider 
the subject fit for the purposes of a lecture. Science is 
undeniably the most eminent in its fitness for this pur¬ 
pose There is no part of it that may not be treated 
of, illustrated, and explained with profit and pleasure to 
the hearers in this manner The facility, too, with which 
it allows of manual and experimental illustration, places 
it foremost m this class of subjects After it come (as I 
conceive) arts and manufactures, the polite arts, belles 
lettrcs, and a list which may be extended until it includes 
almost every thought and idea in the mind of man, 
politics excepted I was going to add religion to the 
exception, but remembered that it is explained and laid 
forth m the most popular and eminent manner m this 
way. The fitness of subjects, however, is connected in an 
inseparable manner with the kind of audience that is to 
be present, since excellent lectures m themselves would 
appear absurd if delivered before an audience that did 
not understand them. Anatomy would not do for the 
generality of audiences at the K I (Royal Institution), 
neither would metaphysics engage the attention of a 
company of schoolboys. Let the subject fit the audience, 
or otherwise success may be despaired of.” 

Now for the lecturer :— 

“ A lecturer may consider his audience as being polite 
or vulgar (terms l wish you to understand according to 
Shutfleton’s new dictionary), learned or unlearned (with 
respect to the subject), listeners or gazers Polite 
company expect to be entertained not only by the subject 
of the lecture, but by the manner of the lecturer j they 
look for respect, for language consonant to their dignity, 
and ideas on a level with their o\\ 11 The vulgar—that is 
to say in general, those who will take the trouble of 
thinking, and the bees of business—wish for something 
that they can comprehend This may be deep and 
elaborate for the learned, but for those who are as yet 
tyros and unacquainted with the subject must be simple 
and plain. Lastly, listeners expect reason and sense, 
whilst gazers only require a succession of words. 

“ These considerations should all of them engage the 
attention of the lccturei whilst preparing for las occupa¬ 
tion, each particular having an influence on his arrange¬ 
ments proportionate to the natuie of the company he 
expects He should consider them connectedly, so as to 
keep engaged completely during the whole of the lecture 
the attention of his audience 

“ I need not point out to the active mind of my friend 
the astonishing disproportion, or rather difference, in the 
perceptive powers of the eye and the car, and the facility 
and clearness with which the first of these organs conveys 
ideas to the mmd—ideas which, bung thus gained, are 
held far more retcntively and hrmly in the memory than 
when introduced by the ear. ’ I is true the ear here 
labours under a disadvantage, which is that the lecturer 
may not always be qualified to state a fact with the utmost 
precision and clearness that language allows him and 
that the ear cannot understand, and thus the complete 
action of the organ, or rather of its assigned portion of 
the sensonum, is not called forth, but this evidently 
points out to us the necessity of aiding it by using the 
eye also as a medium for the attainment of knowledge, 
and strikingly shows the necessity of apparatus. 

“Apparatus, therefore, is an essential part of every 
lecture m which it can be introduced ; but to apparatus 
should be added, at every convenient opportunity, 
illustrations that may not perhaps deserve the name of 
apparatus and of experiments, and yet may be introduced 
with considerable force and effect in proper places. Dia¬ 
grams, and tables too, itre necessary, or at least add in aq 
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eminent degree to the illustration and perfection of a 
lecture. When an experimental lecture is to be delivered, 
and apparatus is to be exhibited, some kind of order 
should be observed in the arrangement of them on the lec¬ 
ture table. Every particular part illustrative of the lecture 
should be m view, no one thing should hide another from 
the audience, nor should anything stand m the way of 01 
obstruct the lecturer. They should be so placed, too, as 
to produce a kind of uniformity m appearance No one 
part should appear naked and another crowded, unless 
some particular reason exists and makes it necessary to be 
so. At the same time, the whole should be so arranged 
as to keep one operation from interfering with another. 
If the lecture-table appears crowded, if the lecturer find 
by his apparatus) is invisible, if things appear crook'd, or 
aside, or unequal, or if some are out of sight, and this 
without any particular 1 eason, the lecturer is considered 
(and with reason too) as an awkward contriver and a 
bungler. 

“ The most prominent requisite to .1 lecturer, though 
perhaps not really the most important, is a good delivery , 
for though to all true philosophers science and 1 ilure 
will have charms innumerable in every dress, yet I am 
feorry to say that the generality of mankind cannot accom¬ 
pany us one short horn unless the path is strewed with 
flowers. In order, therefore, to gain the attention of an 
audience (and what can be more disagreeable to a lec¬ 
turer than the want of it ?), it is necessary to pay some 
attention to the manner of expression The utterance 
should not be rapid and hurried, and consequently unin¬ 
telligible, but slow and deliberate, conveying ideas with 
ease from the lecturer, and infusing them with clearness 
and readiness into the minds of the audience A lecturer 
should endeavour by all means to obtain a facility of 
utterance, and the power of clothing his thoughts and 
ideas in language smooth and harmonious, and at the 
same time simple and easy. His periods should be round, 
not too long or unequal, they should be complete and 
expressive, conveying clearly the whole of the ideas in¬ 
tended to be conveyed If they are long, or obscure, or 
incomplete, they give rise to a degree of labour in the 
minds of the hearers which quickly causes lassitude, in¬ 
difference, and even disgust. 

“ With respect to the action of the lecturer, it is requi¬ 
site that he should have some, though it does not here 
bear the importance that it does in other brandies of 
oratory ; for though I know of no species of delivery 
(diviuity excepted) that requires less motion, yet I would 
by no means nave a lecturer glued to the table or screwed 
on the floor He must by all means appear as a body 
distinct and separate from the things around him, and 
must have some motion apart from that which they 
possess. 

“ A lecturer should appear easy and collected, un¬ 
daunted and unconcerned, his thoughts about him, and 
his mind clear and free for the contemplation and descrip¬ 
tion of his subject. His action should not be hasty and 
violent, but slow, easy, and natural, consisting principally 
in changes of the posture of the body, in order to avoid 
the air of stiffness or sameness that would otherwise be 
unavoidable. His whole behaviour should evince respect 
for his audience, and he should in no case forget that he 
is in their presence. No accident that does not interfere 
with their convenience should disturb his serenity, or 
cause variation in his behaviour; he should never, if 
possible, turn his back on them, but should give them full 
reason to believe that all his powers have been exerted for 
their pleasure and instruction. 

"Some lecturers choose to express thefr thoughts 
extemporaneously immediately as they occur to the mind, 
whilst others previously arrange them, and draw them 
forth on paper. Those who arc of the first descnption are 
certainly more unengaged, and more at liberty to attend 
to Other points of delivery than their pages; but as 


every person on whom the duty falls is not 1 mu ally compe¬ 
tent for the prompt clothing and utterance of his matter, 
it becomes necessary that the second method should be 
resorted to This mode, too, has its advantages, inas¬ 
much as more time is allowed for the arrangement of the 
subject, and more attention can be paid to the neatness 
of expression. 

“ But although l allow a lecturer to write out his 
matter, I do not approve of his reading it; at least, not 
as he would a quotation or extract He should deliver it 
in a ready and free manner, referring to his book merely 
as he would to copious notes, and not confining his tongue 
to the exact path there delineated, but digress as circum- 
stanc es may demand or localities allow. 

“ A lecturer should exert lus utmost effort to gain com¬ 
pletely the mmd and attention of his audience, and 
iiieustibly to make them join in his ideas to the end of 
the subject He should i nde.ivour to raise their interest 
at the commencement of the lecture, and by a series of 
impciceptiblc gradations, unnoticed by the company, keeji 
it alive as long as the subject demands it No breaks or 
digrtssions foreign to the purpose should have a place 111 
the circumstances of the evening , no oppoi (unity should 
he allowed to the audience m which their minds could 
wander from the subject, or return to inattention and 
carelessness. A flame should be lighted at the commence¬ 
ment, and kept alive with umemittmg splendoui to the 
end For this reason I very much disapprove of breaks 
in 1 lecture, and where they can by any means be avoided, 
they should on no account find place If it is unavoidably 
necessary, to complete the arrangement of some expet 1- 
nicut, or for other leasons, leave some experiments m a 
state of progicssion, or state some peculiar circumstance, 
to employ as much as possible the minds of the 
audience during the unoccupied space—but, if possible, 

“ Digressions and wanderings produce more or less 
the bad effects of a complete break or delay in a lecture, 
mil should therefore never be allowed e\< ept in very 
peculiar circumstances , they take the audience from the 
main subject, and you then have the labour of bringing 
them back again (if possible). 

“ I 01 the same 1 eason (namely that the audience should 
not giow tired), l disapprove of long lectures , one hour 
is long enough for anyone, noi should they be allowed to 
e\< cod that time 

“A lecturer falls deeply beneath the dignity of his 
character when he descends so low as to angle fat daps, 
and asks fot commendation Yet have 1 seen a lecturei 
e\ en at this point I have heard him causelessly condemn 
his own powets I have heard him dwell for a length of 
time on the extreme care and niceness that the experi¬ 
ment he will make requires I have heard him hope lor 
indulgence when no indulgence was wanted, and I have 
even heard him declare that the experiment now made 
cannot fail from its beauty, its correctness, and its appli¬ 
cation, to gain the approbation of all. Yet suiely such 
an error m the character of a lecturer cannot require 
pointing out, even to those who resort to it , its mipio- 
pnety must be evident, and 1 should perhaps have done 
well to pass it. 

“Before, however, I quite leave this part of my subject, 

I would wish to notice a point in some manner con¬ 
nected with it. In lectures, and more particularly experi¬ 
mental ones, it will at times happen that accidents or 
other incommoding circumstances take place On these 
occasions an apology is sometimes necessary but not 
always I would wish apologies to be made as seldom 
as possible, and generally, onlv when the inconvenience 
extends to the company 1 have several times seen the 
attention of by far the greater part of the audience called 
to an error by the apology that followed it. 

“ An experimental lecturer should attend very carefully 
to the choice he may make of experiments for the lllus. 
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tration of his subject. They should be important, as 
they respect the science they are applied to, yet clear, and 
such as may easily and generally be understood _ They 
should rather approach to simplicity, and explain the 
established principles of the subject, than be elaborate 
and apply to minute phenomena only. 1 speak here (be 
it understood) of those lectures which are delivered 
before a mixed audience, and the nature of which will not 
admit of their being applied to the explanation of any but 
the principal parts of a science If to a particular 
audience you dwell on a particular subject, still adhere to 
the same principle, though perhaps not exactly to the 
same rule Let your experiments apply to the subject 
you elucidate, do not introduce those which are not to the 
point 

“ Though this last part of my letter may appear super¬ 
fluous, seeing that the principle is so evident to every 
capacity, yet 1 assure you, dear A , I have seen it broken 
through in the most violent manner—a mere alehouse 
trick has more than once been introduced in a lecture, 
delivered not far from Pall Mall, as ail elucidation of the 
laws of motion 

“ Neither should too much stress be laid upon what I 
would call small experiments, or rather illustrations. It 
pleases me well to observe a neat idea enter the head of a 
lecturer, the which he will immediately and aptly illus¬ 
trate or explain by a few motions of his hand —a card, a 
lamp, a glass of water, or any other thing that may be by 
him ; but when he calls your attention in a particular way 
to a decisive experiment that has entered his mind, clear 
and important in its application to the subject, and then 
lets fall a card, I turn with disgust from the lecturer and 
his expenments. ’Tis well, too, when the lecturer has the 
ready wit and the presence of mind to turn any casual 
circumstance to an illustration of his subject Any par¬ 
ticular circumstance that has become table-talk for the 
town, any local advantages or disadvantages, any trivial 
circumstance that may arise in company, give great fotce 
to illustrations aptly drawn from them, and please the 
audience highly, as they conceive they perfectly under¬ 
stand them. 

“Apt experiments (to which I have before referred) 
ought to lie explained by satisfactory theory, or otherwise 
we merely patch an old coat with new cloth, and the 
whole (hole) becomes worse. If a satisfactory theory can 
be given, it ought to be given If we doubt a received 
opinion, let us not leave the doubt unnoticed, and affirm 
our own ideas, but state it clearly, and lay down also our 
objections If the scientific world is divided in opinion, 
state both sides of the question, and let each one judge 
for himself, by noticing the most striking and forcible 
circumstances on each side. Then, and then only, shall 
we do justice to the subject, please the audience, and 
satisfy our honour, the honour of a philosopher.” 

We trust that during the ensuing session, these 
opinions of Faraday may be in the minds of every 
lecturer on Science. 


ECKER’S “ CONVOLUTIONS Ob 1HEB RAIN" 
On the Convolutions of the Human Brain. By Dr. 
Alexander Ecker, Professor of Anatomy and Compara¬ 
tive Anatomy in the University of Freiburg, Baden. 
Translated, by permission of the author, by John C. 
Galton, M.A., Oxon., M.R C.S., F L.S , &c., &c. 
Translator of Prof Roser’s “Manual of Surgical 
Anatomy,” See. (London . Smith, Elder, & Co., 1873.) 

O F late years the topographical anatomy of the surface 
of the brain has deservedly attracted considerable 
attention; and the recent able investigations of Hugblings 


Jackson and Fernerhave shown the importance, in fact 
the absolute necessity of a correct and generally recog¬ 
nised description and enumeration of the cerebral con¬ 
volutions Mr. Galton therefore deserves the thanks of 
all interested in the subject, for having introduced to us 
in English dress this valuable monograph by Prof. Ecker 
of Freiburg. 

There are two methods by which the complex human 
brain may be analysed and reduced to its simpler 
elements, two paths that lead to the same goal, the one 
is by a careful examination and comparison of the brains 
of the lower animals, and especially of apes, which latter 
in their higher groups present a “ sketch map ” as it were, 
which 13 filled in and completed in man only. This has 
been earned out with great success by Gratiolet primarily, 
and m England it has been followed amongst others by 
Iluxley, Marshall, Flower and Rollcston. The other 
method is by tracing the development of the foetal biain, 
and observing which fissures, and therefore which convo¬ 
lutions, are the first to make their appearance, and so are 
of primary importance, and how these subsequently under¬ 
go farther evolution and complication Ticdemann and 
Reichert have hitheito been our authorities on this point, 
and it is by this method chiefly that Prof. Ecker arrives 
at his conclusions 

In this country the admirable little treatise of Prof, 
Turner has been welcomed and the classification therein 
adopted is now generally accepted, and taught tn several 
of our anatomical schools. Prof, Ecker in the mam 
follows Prof Turner, although the nomenclature, of 
course, is that of the German school, and so differs 
occasionally from ours, which follows rather Gratiolet and 
the French school. The synonyms are, ..however, in all 
cases faithfully given. 

The author insists upon the essential difference between 
the Sylvian fissure and the other sulci, these being mere 
indentations of the cortex, whilst that is formed by the 
folding of the temporo-sphcnoidal lobe on the fore part of 
the brain during its development. The anterior or as¬ 
cending branch of this fissure, is here correctly described 
as being short and arrested by the hinder end of the lower 
frontal convolution, whilst that described as such by Prof. 
Turner is a distinct sulcus (praecentral) terminating close 
behind the ascending ramus. The gyrus connecting the 
inferior and ascending frontal (anterior central) convolu¬ 
tions is always present, although it is not always supei- 
ficial, being occasionally concealed by the over-lapping of 
those convolutions. Instead of the orbital lobule usually 
described on the under surface of the frontal lobe, the 
three frontal convolutions are traced round the apex to 
the orbital surface. The narrow ndge internal to the 
olfactory sulcus (gyrus rectus) is regarded as the con¬ 
tinuation of the first, the gyrus between that and the 
orbital sulcus as the second, and outside the last as the 
third. We should rather consider all internal to the 
orbital sulcus as first frontal, which is grooved by a special 
olfactory sulcus, and the second as ending posteriorly 
between the anterior branches of the triradiate orbital 
sulcus. The marginal convolution is regarded as simply 
the inner surface of the superior frontal. 

In the panetal lobe the supra-marginal and angular 
convolutions are amongst the most difficult in the brain 
to radicate and circumscribe. Prof. Ecker describes the 
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supra-marginal convolution as arching over the end of 
the fissure of Sylvius and joining the upper temporo- 
sphenoidal convolution, and the angular as folding over 
the hinder end of the parallel fissure and joining the middle 
temporo-sphenoidal convolution. This description, and 
it is supported by our experience, is not quite in accord¬ 
ance with that of some other anatomists , for in¬ 
stance, in Mr. Marshall’s well-known essay on the brain 
of the bushwoman, the supra-marginal convolution is 
correctly defined thus, whilst the angular would require 
the anterior enlarged portion of the third annectent 
gyrus, as marked in the figure, to complete its bend and 
unite it to the second temporal gyrus Similarly, in the 
idiot boy’s brain, the angular gyrus would be a large 
folded convolution, there mdicated as the bifurcated 
anterior extremity of the second annectent convolution , 
and in the idiot woman the parallel fissure extends so far 
back that it quite cuts off the angular gyrus from the 
temporo-sphenoidal, and the convolution is represented 
by the straight, also bifurcated fore part of the second 
annectent gyrus in the figure. The intra-parictal fissure 
of Turner is here called less correctly intcr-parietal 

In the occipital lobe, a tolerably constant transverse 
depression, into which the intra-parietal fissure often 
debouches is appropriately named “occipital sulcus.” 
Prof. Ecker regards the bridging, or annectent convolu¬ 
tions, as unworthily distinguished by special names 111 
the human brain, since they do not bridge over any fissure 
as in the lower apes. He carefully points out their 
homology with those gyri in the ape, yet deprecates the 
transference of the names from the Simian to the human 
brain. But this comparison and correspondence of no¬ 
menclature is precisely what we require for the satisfac¬ 
tory determination of the cerebral functions, and the 
homological significance of a part is quite sufficient to 
justify the application of the same name to it. So also, 
on the inner surface, the lower annectent gyrus is described 
as the “ gyrus cunei,” and the occasional presence’of the 
upper annectent gyrus is alluded to, of which we have now 
seen several examples. The operculum of the ape’s brain 
is discussed, but the same term is unfortunately here 
applied to quite a different pai t of the human brain, viz 
the united lower ends of the ascending.frontal and pan- 
etal convolutions which overhang the island of Reil. 

The middle convolution on the under surface of the 
occipito-temporal lobes is regarded, not without precedent, 
as the direct continuation of the gyrus fornicatus, and the 
uncinate gyrus of Huxley thus comes to be divided into 
three parts, the “ lingual lobule ” behind the union of the 
twogyri, the “ convolution of the Hippocampus” imme¬ 
diately below the dentate fissure, and the recurved hook 
or “ uncinate lobule ”; but the connection between the 
gyrus fornicatus and this convolution is small and nar¬ 
row, whilst that between it and the lingual lobule is large 
and direct; further, the author points out, after Gratiolet, 
that in many apes the calcarine is prolonged into the 
dentate fissure and cuts off the arched from the uncinate 
gyrus; surely this shows the essential unity of the 
uncinate convolution, and that the junction with the 
gyrus fornicatus is a superadded and secondary element 
in the human and certain Simian brains. 

The translator has generally performed his work well, 
there are, however, one or two slips; for instance, the 


dentate fissure is said to produce an eminence in the floor 
of the posterior corner of the lateral ventricle j the 
paneto-occipital fissure also is described correctly as 
being concave forwards, whilst in the diagram it is repre¬ 
sented as convex the figures are exceedingly clear. 
Prefixed is an exhaustive bibliography by the translator, 
which adds materially to the value of the work, and 
finally, we can cordially recommend it as an accurate 
and lucid guide to a somewhat difficult study. 

G. D T 


OUR BOOK SHELF 

The Zoological Reiord for 1871. Edited by Prof. Newton. 

(J. Van Voorst, 1873 ) 

The birth of true biological science is of so recent origin, 
and its development has been so rapid that until lately 
many of the necessary steps in the furtherance of its 
proper progress have remained beyond the cognizance of 
its most enthusiastic followt-is The difficulties connected 
with,and the unmanageablcness of the large number of facts 
accumulated day by day on all branches of zoology, and 
recorded by observers in all parts of the civilised world, 
have until lately been seal cely realised. Only by those 
who, from the disappointment which they hate experi¬ 
enced on finding that observations which have cost them 
incalculable time and labour, have been previously under¬ 
taken and exhausted by others before them, cither in 
their own or some other country, appreciate fully the 
necessity for an easily accessible, accurate, and not ovei 
ponderous account of the labours of previous workei s 
It is only the full appreciation of the adtantage to 
futuie science students which stimulates the authoisof 
the several parts of the work before us to continue and 
commence their contributions to this, what may be truly 
tamed, labour of love The labour involved in obtaining 
a complete and condensed account of the gist of each 
zoological paper published here or elsewhere thioughout 
a year, is so great, and the smallness of the class who arc 
disposed to purchase the work w hen produced, so neces¬ 
sarily restricted, that at first sight it is evident that it is 
only with the assistance of donations from scientific 
bodies, or from contiibutions of one kind or another on 
the part of amateurs in the subject, that the nccessaty 
expenses can be covered and the staff maintained. 

lhcse considerations will recommend this valuable 
work to the consideration of all interested in zoological 
progress 


LETTERS TO THE EDITOR 


«] 

On the Equilibrium of Temperature of a Gaseous 
Column subjected to Gravity 
SINCE reading Principal Guthne’s first letter on this subject 
(vol vui p. 67), I have thought of several ways of inves¬ 
tigating the equilibrium of temperature 111 a gas acitil on by 
gravity One of these is to investigate the condition of the 
column as to density when the temperature is constant, and to 
show that when this is fulfilled the column al«o fulfils the con¬ 
dition that there shall be 110 upwaid 01 downward transmission 
of energy , or, in fact, of any othei function ol the masses and 
velocities of the molecules But a far moie direct and general 
method was suggested to me by the investigation of Mr Ludwig 
Boltzmann* on the final distribution of energy in a finite system 
of elastic bodies. A sketch of this methn t as applied to the 
simpler case of a number of molecules so great that it may be 
treated as infinite, will be found on p 535 Principal Guthrie s 
second letter (vol vui p 4X6) » especially valuab'e as 
stating his caae in the form of distin-1 propositions, eeery one Ot 

a Punkten.® Von®Dr Ludwig Bohimann. Sitzb d Akad. d. 
i, October 8,1668 (Vienna). 
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which, except the fifth, is incontrovertible lie has himself 
pointed out that It is here that we differ, and that this difference 
may ultimately be traced to a difference in our doctnne ng to the 
distribution of velocity among the molecules in any given portion 
of the gas He assumes, as Clausius .'t least in his earlier inves¬ 
tigations, did, that the velocities of all the molecules are equal, 
whereas 1 hold, as I first stated in the Phil Mag for Jan i860, 
that they arc distributed according to the same law as errors of 
observation are distributed according to the received theory of 

It is easy to show that if the velocities are all equal at any 
instant they will become unequal ns soon as encounters of any 
kind, whether collisions or “perihelion passages ” trke place 
The demonstration of the actual law of ilistubution v» is given 
by me in an improved form in my paper on (lie li)namical 
Theory of Cases, “Phil. Trans” 1866, and Phi Mag 1867, 
and the far more elaborate investigation of Boltzmann has led 
him to the same result. I am greatly indebted to Boltzmann for 
the method used in the lattei pail of the sketch of the general 
investigation (sec p 535) which was communicated in a condensed 
form to the British Association on Sept 20, 1873 

1 Citu Mauvfu 


Mallet-Palmicn’s Vesuvius 
As I am assured that it would be most undesirable as well as 
unbecoming of me lo continue a scientific contmver'y in the 
tone of Mr Mallet’s Utter which appeared in Nahre of 
October 9, I would only beg those who have perused it to 
remember that my remarks were altogether directed to the 
assertions contained 111 Mr Mallet’s introductory sketch, and 
not comments upon his theory of volcanic energy of which, as he 
himself admits, we as yet know little or nothing 1 would then 
ask them to compare its contents with the substance of my 
letter m Natukf, Sept 4, and judge for themselves whether 
so far from its lieing any answer to my aigumcnls, it docs not, 
on the contrary, furnish additional “evidence of his confound¬ 
ing ihenneal constitution with percentage composition, Jxc ,’’ 
the very keynote of this discussion 
Mr. Mallet writes—” Mr Forbes appears to think that 
chemists, mineralogists, and geologists are the sole ailuters” of 
such questions , a remark he could not have made had lie read 
some of my publications , jet J am quite willing to admit that 1 
do place more faith in them tolleelively, than in any one 
physicist or mere mechanician whclhtr theoretical or practical , 
and I believe I am correct in assn ling that no theory of volcanoes 
will be accepted by the scientilic world until its doctrmts nre 
proved to he fully 111 accordance with the facts brought forward 
liy these sciences 

When the reasons for my delay 111 answering Mr Mallet’s 
ciiticisms were fully stated, is it not, to say the least, most unjust 
of him to harp on this stung, after having already taken more 
than a month to produce a rejoinder the reverse of an answer, 
and the style of which, peculiar to himself, is in complete har¬ 
mony with that of his introductory sketch, of which one of las 
favourable reviewers writes—" We do notemilially approve of las 
method of dealing with othei wiiters. There is, if we may be 
eveused the expression, a tone of bitterness all through las 
writing which gives tbc reader a most uncomfortable sensation, 
and leads a person altogether unblessed to imagine a feeling of 
jealousy on the part ot so distinguished a writer as Mr Mallet 
which we are sure cannot exist in reality, After giving a sketch 
of the various authors who have ventured to give different 
and erroneous opinions on the subject of vulcamcity,” 4cc An¬ 
other reviewer remarks that—‘‘While objecting to most of the 
views of geologists, which, however, he frequently distorts, Mr 
Mallet claims the character of physical truth for his own idea*,” 
and adds, “what we chiefly object to in this portion of the 
volume is the assumption on Mr Mallet’s part of a conscious 
superiority to others, and a freely expressed contempt for all 
previous observers, especially for geologists ” Need I add 
more? David 1* orbs s 

11, York Place, W. Oct 20 

Oxford Science Fellowships 
As Mr. Perry’s letter, in the last number of Naturf, contains 
assertions calculated to impede the progress of science here by 
deterring persons, not graduates of Oxford, from competing for 
appointments in colleges, and also involves charges of, to say 
the least, discourtesy to himself, I trust you will find space in 
your next number for the following explanation. 


1‘irst, as to Mr Perry’s general assertion'respectmg fellowships 

Prom the fact that a graduate of Belfast is ineligible for a 
Fellowship m Mo ton College, Mr Perry infers that "outsiders 
.lie- iniligible for Or font Fellowships m Physical Science.” This 
is clearly illogical, and it is also untrue 

Secondly, as tu the special case of Mr Perry. 

The ordinances of Merton College state that “no person shall 
lie eligible” foi a fellowship “who shall not have passed all 
the- examinations lequircd by the University for the degree of 
Bachelor ot Arts ” It appears a possible interpretation that 
Cambridge. and Dublin B A's, who can at any time incorporate 
in this University, may be candidates If this be so, the reply 
of the Warden of Merton, as Mr Perry gives it (of the actual 
correspondence T know nothing), maybe correct, though perhaps 
not suflicii mly explicit This, however, is a legal question, and 
the college is taking steps to obtain the opinion of an eminent 

Mr Terry was not left, as Ins letter would naturally lead 
readers to infer, without warning ns to this difficulty; for in 
July I wrote to Mr J’ury strongly expressing my doubt as to his 
eligibility, but as l was away from Oxford 1 could not quote the 
wools of the oidinancc, I advised him lo consult the sub- 
warden, lmt I believe he did not follow my advice- 

Mr Peny iect ived niy letti 1, and replied to it on July 27. 

The great difficulties which Mr Perry asserts to have been 
thrown in his way, simply arose from the fact that he only pro¬ 
posed to come to Oxford duinig the vacation Now it is not to 
be ixpectcd that I should allow any person who chooses to apply 
to overhaul the physical apparatus of the University in my ab¬ 
sence, anil it is unreasonable to suppose that, to suit the con¬ 
venience of such a person, 1 must give up engagements made 
long before, in orde-r to assist him in a candidature for an office 
of emolument in a college 

Ii must be home in mind tli it there are nineteen colleges, any 
one of which may at anytime offir a fillowship for proficiencyin 
physics, and const quently to have to be at the service of out¬ 
siders, who liny wish to be candidates, during the long vacation 
((lie only lime 1 have for real study) might become a serious 
mailer, ami to ask for such assistance seems to me to make, a 
most unreasonable request 

I must add that if Mi Perry imagines he would have been at 
any appiecnble disadvantage bv not knowing the particular in- 
sttumciUs in the University cabinet (which it is by no means cer¬ 
tain would be used for a culltgc examination), either he assumes 
that the examiners would be guilly of the absurdity and unfmr- 
ressof puzzling candidates by new 01 peculiar apparatus, or he 
feels very uncertain about his own piaclicil knowledge. 

A Cambridge I1A is a candidate for the Merton r'ellowsh’p, 
and I hue every reason to think that he found the Oxford can¬ 
didates on exactly equal terms with himself in the practical exa¬ 
mination II B Clii ton 

Oxford, Oct 18 

P S —Since writing the above I have been informed that a 
Cambtidge graduau has been elected to a Science fellowship in 
Magd den College, Oxford. This is a proof of the inaccuracy of 
Mr Perry’s statement as to the ineligibility of outsiders for 
Oxford Fellowships. 

. Harmonic Echoes 

1 tin 11 vf the echo observed by W J M. is of a different na¬ 
ture irom mine and more analogous to one described by Oppel 
(Popg Ann xciv 357, 530) Lath bar of the railing, when 
struck by the aerial pulse, diverts a small portion, which is scat¬ 
tered in all directions, much as if the bar were itself the source of 
sound. These derived pulses reach the car of the observer at 
approximately equal intervals, and accordingly blend into a 
musical note, whose pitch, however, may not be quite constant 
Oppel discusses the effect of different positions of the original 
source and the observer with respect to the grating, on which 
alone the pitch and its variations depend It is evident that an 
echo formed in this way is 111 no sense selective 

I have been asked several times how the Bedgebury echo 
would be affected by the character of the original sound. Of 
course, if my theory is correct, the octave could not be returned, 
unless it were originally present; but the intensity of the echo 
was too feeble to give any promise of a successful observation 
with such an instrument as the clarinet The experiment would 
be iriost interesting if a more powerful echo of the same class can 
be found. RAYLEIGH 

Terling Place, Witham, Oct. 
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Deep-sea Soundings and Deep-sea Thermometers 

We feel sure you will not deny us space m your valuable periodi¬ 
cal, when we tell you that, however unconsciously on ymr part, 
you, as well us other scientific authorities, are the im ana of doing lu 
injustice and much professional injury, by the f upun illusions to 
the so-called Casella Miller Thermometer, no v used m il <-ji-sei 
investigations We are certain that we havi o"!y to call v ir 
attention to the real facts of the case for you to set the matter 
right before your leaders. 

1 We beg to state that in the year 1857 we invented, made, 
and supplted the Meteorological Department of the 11 >ard of 
Trade with upwards of fifty instruments of this description 

2 This thermometer we called the Double Ilulb Deep Sea 
Thermometer, and a notice of it was published m the first 
number of the Meteorological Papers for the year 1857 

3 This thermometer, identical in every respect (except in 
its size), has been, after a lapse of some twelve years, tc-mventiJ 
and usheied before the scientific world with all the prestige of 


instrument, in which task (of inventing an instrument well-known 
to all leading lnstiumenl makers, and Mr Case] I a among the 
number) the learned doctor says he was assisted by Mr CaselU 
(See Proceedings of the Royal Society, No. 113, page 482) 

4 Annexed is an extract from Dr Miller’s papir describing the 

instiumtnt, and by its side we give an extract from - *.~ 

published by us 111 the year 1864, called “ A Treatise 


n Meteo- 

Extract fiom “Ncgretliand 
Zambra’s Treatise on Mcteo 
rological Instruments,” pub¬ 
lished 1864, page 90 — 

“The usual Six’s thermo¬ 
meters have a central reservon 
cylinder containing llm- 


hol '1 Ins 




rological Instruments 

Extract from “ The Pro¬ 
ceedings of the Royal S>ci- 
ety," vol, xvu page 483 
Paper read Tune 3, 1869, by 
Dr Miller. 

“The expedient adopted for 
protecting the thermometer 
from the effects of pressure 
consisted simply in enclosing 
the bulb of such a Six’s ther¬ 
mometer m a sc.ond 01 outer 
glass tube, which was fused 
upon the stem of the lustra- 

“ This outer glass tube was 
nearly filled with alcohol, leav¬ 
ing a little space to allow of 
variation in bulk due to ex* 
pension. 

“ The spirit was heated to 
displace part of the air by 
means ol its vapour, and the 
outer tube and its contents 
were sealed hermetically ” 


the similarity of the two instruments Dr Miller, when we called 
his attention to the fact of our prior claim, stated that lie w is 
not aware of the existence of our instrument, and we freely acquit 
Dr. Miller of conscious plagiarism, but we cannot omit to stale, 
at the same time, that at the date at which Dr. Miller’s paper 
was read, any scientific instrument maker worthy of the name 
was fully acquainted with our arrangement 
6 In order to prove what we thought of our instruments and as 
to their fitness for the purpose they were intended, when we 
were written to by the Meteorological Committee, three or four 
years ago, to produce a thermometer to be submitted to them 
for approval, we replied that we had already p-oduced 
the only thermometer which m our opinion would answer the 
purpose, and that the thermometer was well known to them , we 
also said we were ready to make that instrument smaller, or 
larger, but that we could not possibly produce a better one 
Holbom Viaduct, E C. Hy Nw.rkii i & 7amhra 

October 14 


the only por 
ment likely to he affected by 
pressure, has been m Negre* 
and Zambra’t. new instrument 
superseded by a stionu outei 
cylinder of glass containing 
mercury and rarefied an , by 
this means the portion of the 
instrument susceptible ol com 
piession has been so strength¬ 
ened that no amount of pres 
suit tan possibly make the 
instrument vary ” 


Settle Caves Report 

In your abstract of the “ Report of the Committee for explor¬ 
ing the Victoria Cave at Settle, by W Boyd Dwakins, F R S ” 
vol .vm p. 476, are the following sentences. “The exact 
age of theCave-earth is a matter of dispute Mr Tiddcman 
from the ihyttccU evidence alone regards it as preglacial, or rather 
os older than the great ice-sheet of that district. 


Now it is true that in the spring of 1871, at a meeting of the 
Settle Caves Committee, I suggested the probability of the beds 
of lower Cave earth in the Victoria Cave being of preglacial age 
fmm the physical evidence in the cave alone , but at a committee 
il ecting at Settle soon after I laid much stress upon the im¬ 
possibility of any animals, existing before the time of the Ice- 
slicet, having then remains preserved in the open country, 
although it was very likely that they might he found seale 1 up in 
shelteied caves Acting on this idea the committee, notwith¬ 
standing some opposition, fortunately determined upon continuing 
their researches, and the result was the interesting discovery of 
the older mammals 

May 1 be pcrnu'lid to ciu the following paragiaph from 
the Geological Maga-im of Jan 1873, to show that I do not rely 
upon the physical evidence m the case alone as determining the 
age of the lower cave-eartli, although I confess that evidence, 
tomyimnil, is almost conclusive “ Perhaps one of the strongest 
ju-ces of evidence that the older cave mammals mentioned lived 
in this district only at a time previous to the great ice-sheet is, 
tint so far as we know the remains of none of them (except of 
( 1 nus etaphus, which ranges fiom the fiorcst-bed to the present 
day) have been found m any ol the Post glacial deposits in this 
di-itrict Though so common in the liver-graveU in the Midland 
nd .Southern counties, they are never found except in caves 
until we get much farther south or ea t Leeds, I believe, is 
tin nearest locality where they occur 1 Ins would seem toimply 
tint their remains wcie wiped off the aiea by the great ice-sheet 
which occupied what is now the lnsh Sea and its tnlmtary river- 
systems, and only left 01 the shelter of caves to which it could 
Inve no direct access Blown hear, horse, red deer, reindeer, 
megaceros, the more modem Rovid.c, and other more recent 
lorms are not uncommon m the 1’ost-glacial beds , but the older 
1 ive mammals seem conspicuous only by their absence ” 

Clapharo, Lancaster, Oct 6 R II Tiuhbman 


Carbon Battery Plates 

Mr T, \V I'i ficher will obtain what he requires from the 
mlia Rubber, Gutta Percha, andTclegiaph Works Co, No 100, 
.union Street, K (. 

I have 12 000 Carbons, or as we call them Graphite Plates, at 
vork at this moment ami for some years past have obtained them 
olely from the above Company 

1 unbn lgc, O t ij CiivriksV Wai KKR 


AGRONOMICAL ALMANACS * 


III —bemulation of the Nautical Almanac 
TVUR1NG his voyage of 1761 to the island of Saint 
1 ' Helena, for the purpose of observing the transit of 
\ tnus, Maskelyne, like La Gallic, investigated the methods 
for determining longitudes at sea, and on his return, in 
“ I he British Mariner’s Guide” (1763), proposed to adopt 
the plan of an almanac sketched by the French astronomer. 
1 here existed at this time in England a commission in¬ 
stituted by George 111 for the discovery of longitudes at 
sea.t it was a body almost analogous to the present 
French “Bureau des Longitudes” Maskelyne took many 
steps to induce this Commission to approve of his pro- 
posil, and, at the same time, he commissioned several 
ship-captains to put it to the test Their reports con- 
tmned his assertions, and on February 9, 1765, Maskelyne 
presented to the Commissioner ol Longitude a detailed 
report,! in which, besides a complete exposition of the 
method and plan of a nautical aim mac, he gave from 
the entnes in the log-books the lesult of this new 
method. The proposition of the wise abbd was 
adopted, and Maskelyne was entrusted with the cal¬ 
culation and publication of the “ Nautical Almanac 


t “ the Commissioners ippoinlni by 
of longitude tit Sea. aud for examining, < 
Experiments, and Imp< mnents (in)rU 
attempts to find a Northern Passage bnv 


Art of P irlitine 
trjtntf. and judg 

wllji the Atlantic 


or the discovery 
; of ail Proposal*, 


and to approach the Noithc.n role 
i It is found tu evtcnco m the “ 

~ c c — Moon/ by Tobias 

*-of Lougitu 
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and Astronomical Ephemens.” The Commissioners did 
more; they ordered the printing of the Tables of the 
Moon, left by Tobias Mayer, according to which the lunar 
distances were to be calculated. At the same time par¬ 
liament voted a sum of 3,000/. to the widow of the astro¬ 
nomer of Gottingen, and a sum of 300/. to Euler, for 
having furnished to Mayer the theorems which he used 
to construct his theory.* 

The first volume of the “Nautical Almanac” is con¬ 
cerned with the year 1767, and appeared in 1766 Although 
infinitely superior to the “ Connaissance des Temps ” for 
1767, this publication is far from the perfection which it 
has since attained. Its object is two fold, but not well- 
defined ; it contains much information useless to the 
astronomer, and many things besides which the mariner 
could dispense with. There is first a calendar with the 
aspects of the planets , then a solar table giving for each 
day the longitude of the sun at noon, calculated to of 
a second j the right ascension of the sun in time to of 
a second, his declination to a second, and the equation of 
the time; next follow the eclipses of the four first 
satellites of Jupiter j then tables of the planets, giving the 
longitude (to a second) and the latitude (to a minute), 
heliocentric and geocentric, the declination (to a second), 
the hour of the passage of the mendian (to a minute), 
every third day for Mercury, and every sixth day for the 
other planets. The table following gives, for every day 
from noon to midnight, the longitude (to the 1( ' fl of a 
second) and the latitude (to a second) of the moon, her 
right ascension and declination from noon to midnight, 
as well as her apparent semi-diameter and horizontal 
parallax. Then follow the distances calculated for every 
three hours, of the moon from the sun and from a certain 
number of stars of the first magnitude, and lastly the 
configuration of the satellites of Jupiter for every day m 
the year, at 5.30 pm. The work is completed by 
detailed and well-written instructions, telling the signi¬ 
fication and use of the vanous tables con tamed in the 
volume. 

The calculations are, moreover, made with an amount 
of care far greater, according to Lalande, than was ever 
bestowed on the “ F.phdmdrides,” Each article was cal¬ 
culated separately by two persons and verified by a third 
calculator In the case of the longitudes, latitudes, right 
ascension, declination, semi-diameter, and parallax of the 
moon, these were calculated by one person for noon and 
another for midnight, and afterwards verified by the mean 
o( the differences which were carried as far as the fourth 
order, 

borne years later, in 1772, three English astronomers, 
I yons, Parkinson, and Williams, published some exceed¬ 
ingly convenient tables, entitled, “ Tables for correcting 
the apparent Distance of the Moon and a Star from the 
Effects of Refraction and Parallax ” (Cambridge, 1772), 
by the aid of which ten minutes sufficed to calculate an 
observation of distance between the moon and a star, and 
therefrom to deduce the longitude The use of the lunar 
distances became from that time a great convenience. It 
wps tn the same year, 1772, that Lalande transferred into 
the® Connaissance des Temps” for 1774 the calculations 
of the lunar distances copied in the “ Nautical Almanac,” 
“ not having,” said he, “ either the leisure to do it my¬ 
self, nor the means which the Commission of Longitude 
of London furnished to the Astronomer-Royal Maskelyne, 
for maintaining calculators, whose work he had only to 
superintend and verify,” The introduction of these lunar 
distances doubled the value of the “Connaissance des 
Temps,” which became a work useful at once to astrono¬ 
mers and manners. 

IV. Foundation of the Berlin “ Aslronomisches 
Jahrbuch ” 

This same year, 1774, witnessed the appearance of a 

* Fifty years later, another parliament authorised the printing of the new 
lunar tables of Hansen, his compatriot, end awarded to that illustrious 
astronomer a sum of r,oeo/ by nay of national recompense 


great number of publications analogous to the Connais¬ 
sance des Temps and the Nautical Almanac, all intended to 
regulate the publication of the Ephemerides, which in 
nearly all countries astronomers published at different 
times. Of these we shall mention the “Jahrbuch” of 
Berlin, the “ Ephemerides ” of Vienna, and those of Milan. 

The idea of the “ Berliner Astronomisches Jahrbuch" 
originated with Lambert. Born August 29, 1728, at Mul- 
house, then a free town of Alsace, of parents who kept a 
small tailor’s shop, Lambert received a very incomplete 
elementary education, which he afterwards supplemented 
by assiduous labour and persevering determination In 
1748 Count Pierre de Solis entrusted Lambert with the 
education of his children, this was an opportunity of 
which he knew how to take advantage He found m the 
Chateau of Loire, the abode of this nobleman, an exceed¬ 
ingly rich library, by means of which he not only com¬ 
pleted his imperfect education, but from which he drew 
the elements of one of his finest works, the “ Dissertation 
on the remarkable Properties of Light.” Shoitly after, m 
1763, the restraints to which Protestants were subjected 
in France, and in particular the law which ptohibited 
them from exercising any public functions, induced him 
to yield to the invitations of Frederick the Great ; Lam¬ 
bert went to live at Berlin, and became, in 1764, a pen- 
smnnairc of the Royal Academy of Prussia, Fiance thus 
lost one of her scientific glories ; for, not only was 
Lambert a distinguished astronomer, J but pre-eminently 
remarkable for the universality and extent of his attain¬ 
ments * 

Long before the time to which wc refer there had ap¬ 
peared at Berlin Astronomical Fpheinerules , the first, 
due to the astionomer Grischow, date fiom 1749 , it is the 
“ Calendarutm ad annum 1749 pro mendianum Reroli- 
nense cum approbatione Academics regirc Scientiarum et 
elegantiarum litterarum B01 ussitc ” They were carried 
on by Grischow until 1754, and suffered afterwards many 
interruptions It was these Ephemerides which Lambert 
undettook to revive. According to the plan which he 
proposed to the Academy of Berlin, each volume of the 
“Jahrbuch” would appear two years in advance and 
consist of two paits One part was devoted to the 
astronomical epheincudes (Prussia not then having any 
marine, Lambert had not to ti ouble himself with nautical 
ephemerides) and so disposed that it could easily seive 
for a place of different latitude 1 the other forming a 
collection of all the news concerning the astronomical 
sciences (observations, remarks, and problems). Lambert 
also proposed to collect, in another work, all the tables 
serving either for the calculation of the ephemerides or 
for other astronomical calculations 

The proposal of Lambert having been adopted, an 
astronomer who was afterwards director of the Berlin 
observatory, and whose reputation became universal, J. 
EL Bode, was entrusted, under the ducction of Lambert 
and the nominal superintendence of the Academy, with 
the numerous calculations which the publication of these 
Ephemerides necessitated. The first volume appeared m 
1774, under the title of “ Berliner astonomischcs Jahrbuch 
fur 1776, unter aufsicht und mit Genehmhaltung der 
koniglichen Academie der Wischenschaften verfertigt 
und zum Drucke befordert.” 

Lambert had the direction of the “Jahrbuch” for only 
a very short time , death came soon after to deprive 
Science of one of her most ardent worshippers. N ever- 
theless his initiative, though of short duration, was 
successful, and from its first appearance, the work which 
he founded progressed more notably than those which 
preceded it. 

At the same time also appeared the Ephemerides of 
Milan,—“Effemeridi artronomiche per l'anno 1775, cal¬ 
culate pol meridiano di Milano, del abbe Angelo de 

* H« most important astronomical work is entitled " Inslguiores Orbit* 
Cometarum Propnetates " 
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Cesans.” It was also the first volume of a senes of 
ephemerides which have been since continued without 
interruption 

In 1799 the publication of the I’ortugui sc ephemerides 
commencedEphemerides astronomicas t.ilcnlad.ts 
para o meridiano Obseivatono nacional de umveisidade 
de Coimbra, para uso do inesmo Observatorio, c pai 1 o 
da navegagao Portuguera ” 

Lastly, in 1756, appeared the ephemerides of Vienna - 
“Ephemerides astronomic* anni 1757, ad mendianum 
*Vindobonensemjussu Augustorum calculis .1 Maximiliano 
Hell Caisano regio astrunomo et Mechanics experi- 
mentalis professore publico et ordinis,” which vveie con¬ 
tinued by Triesmecker. The Ephemerides of Vienna were 
constructed upon the model of the Abbe de la Caille, 
much more than upon that of the Connatsuuttc ilt \ 
Tempi Moreover, at this period, the Ephemerides of I a 
Caille were almost exclusively employed by French 
astronomers 

{To be continued) 


THE BRIGHTON AQUARIUM 

N accordance with an intention entertained previous to 
resigning the tenure of my office as Curator to the 
Brighton Aquarium, I propose to give a brief outline 
of the plan of construction and general system of arrangv- 
ments obtaining m that institution 

The Brighton Aquarium, while emulated by several 
buildings of a similar nature, in different pans of the 
kingdom and on the Continent, still holds its own in being 
on a scale of magnitude hitherto unsurpassed, more than 
one of its tanks, in illustration of this, being of sufficient 
size to accommodate the evolutions of porpoises and othei 
small Cetacea; The architect and originator of the un¬ 
dertaking, Mr Edward Birch, well known as the engineer 
of the new pier at Hastings, entertained the idea of con¬ 
structing this Aquanum as long ago as the year 1866 when 
visiting the one on a small scale then existing at 
Boulogne , Brighton was selected as a site on account of 
its proximity to the sea-coast and its great popularity as a 
place of resort. The works were commenced in the 
autumn of the year 1869, but owing to various interrup¬ 
tions the building was not formally thrown open to the 
public until August 1872, the ceremony taking place dur¬ 
ing the week in which the members of the British Asso¬ 
ciation honouied Brighton as their place of meeting 

The area occupied bv the Brighton Aquarium averages 
715 feet in length by too feet in width, running east and 
west along the shore line between the sea and the Marine 
Parade ; the principal entrance is at the west end facing 
the eastern angle of the Royal Albion Hotel. Ihe build¬ 
ing internally is divided into two corridois separated from 
one another by a fernery and considerable interspace 
The approach to the first or Western corridor is gained 
through a spacious entrance-hall supplied with reading- 
tables, and containing between the pillars which support 
the roof portable receptacles of sea-water for the display 
of small marine specimens that would be lost to sight in 
the larger tanks. 

The tanks for ordinary exhibition commence with No 
1 on the left side of the western corridor, and, as shown 
in the ground-plan, follow in consecutive order round the 
two corridors, the last, No. 41, immediately facing No 1. 
The smallest of these tanks measures 11 feet long by 10 
feet broad, and is capable of holding some 4,000 gallons 
of water, while the largest, No. 6, in the western corridor, 
and the subject of the accompanying engraving, presents 
a total frontage, including the two angles of 130 feet, with 
a greatest width of 30 feet, and contains no less than 
1 to,000 gallons. Every gradation of sue o’ccurs between 
these two extremes, the depth of the water in all ranging 
from 5 to 6 feet. Supplementary to the foregoing, a scries 
of half-a-dozen shallow octagonal table-tanks occupies a 


portion of the interspace between the two corridors, 
these being especially adapted foi the exhibition of ani¬ 
mals such as starfish, anemones, and uht_rs seen to best 
advantage whin vi.wed perpcndituluily thiough the 
water I 1 linking one side of this s im< inttrspuc are 
siveral ponds tented off foi the reception of euls and 
othei amphibious mammalia and l.ugtr Reptiha, while at 
its- further or eastern extiemity artistic roik-work runs 
to a height of 40 feet, thickly plained with c!i nee fetns 
and suitable exotic plants, and broken in its eot ise by a 
picturesque waterfall and stream 'lanks 12 t > 17 in the 
eastern corridor, in addition to the stream and basin be¬ 
neath the waterfall, are * et apait for the exclusive exhibi¬ 
tion of fresh-water hsh, the remaining tanks being devoud 
to marine speeies '1 he hulk of witer thus utilised m the 
licsh and sea-watei tanks collectively amounts to 300,000 
gallons, and in addition to this sevetal smaller store tanks 
m the Naturalists’ Room, adj lining the eastern corridor, 
altord accommodation foi reserve stock, * or for new 
arrivals before their display to jiublie view 

The style of aichiteetun. dominant throughout the 
budding is Italian and highly ornate, the aiched roof of 
the corridors being gi oined and constructed of variegated 
bucks, supported on columns of Bath stone, polished ser¬ 
pentine ntarblc, and Aberdeen giamtc , the capital of each 
1 olumn is elaboiatcly carvvel 111 some appiopuatc marine 
dev ice, while the lloor in correspondence is laid out m 
actostic tiles. The divisions constituting the fronts of 
the tanks are composed tacit of thiee sheets of plate glass, 
each plate having a thickness of one inch, and measuring 
six feet high by three feet wide, separated from one 
another and supported centrally by upright massive iron 
mullions , in the smallest tanks the fi ont is represented 
bv but one of these divisions, while that of the largest, 
No 6, consists of as many as eleven, Among other con¬ 
spicuous structuial features of the aquarium demanding 
I notice are the huge masses of rock entering into the com¬ 
position of the tanks and fernery Part of these are 
composed of porous tufa brought from Dei b> shire, while 
the remaining and greater portion presents the appear¬ 
ance at first sight of old Red Sandstone of the- Devonian 
epoch. 'I his latter, however, is entirely artificial, being 
built up of smaller nondescript fiagments, faced with 
cement and colouted sand, though so true to Nature have 
the boulders been fashioned and strutigraphically ar¬ 
ranged, that more than one eminent geologist has been 
deceived by their aspect, and it is difficult in looking into 
the larger tanks to get rid of the impression that some of 
the miniature picturesque coves characteristic of the 
Divonshtre coast have been transported bodily to 
Brighton. 

The system adopted at the Brighton Aquarium for 
continually renewing the supply of oxygen necessary for 
the well-being of the animals agiees with that followed at 
Berlin, streams of compressed air being constantly forced 
into the tanks through vulcanite tubes carried to the 
bottom of the water, and each tank being fitted with a 
greater or less number of these tubes according to its 
size. Following the same principle there is no true circu¬ 
lation, each tank being distinctly independent and the 
same water remaining in it perpetually unless required to 
be changed on account of turbidity, an accident such as 
the cracking of a front glass, or for altering the arrange¬ 
ment of the inhabitants. In such cases the tanks are 
refilled from four large reservoirs situated beneath the 
corridors, holding in aggregate a quantity approximating 
but not exceeding that contained in the tanks above, 
and into which the water is first pumped by a six-horse 
power centrifugal engine direct from the sea, and thence 
conveyed by the same foice to the tanks, through a 
main extending round the building 

The system above described while practical m aquaria 
at the seaside, where the supply of water is unlimited, 
does not answer inland, as exemplified in the decadence. 
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from a scientific point, of the one from which that at 
Brighton is copied, and even in the former case is asso¬ 
ciated with serious drawbacks and disadvantages, which 
forbid it from yielding m compensation for the outlay and 
labour expended the results realised by those constructed 
on later and more approved principles. It is impossible, 
for instance, to keep in health at the Brighton Aquarium 
the number of fish in comparison to the size of any givpn 
tank as will be found m the aquarium at the Crystal 
Palace or that of Hamburgh, or Copenhagen, or any 
other constructed on the same principle, though at the 
same time it is essential to remark, that lately the capa¬ 
bilities of the Brighton tanks have not been turned to 
their greatest advantage, as instanced in No. 6, holding 
110,000 gallons of water, which for many weeks past has 
been occupied by but three dogfish, a ray, and a few turtle ; 
No. 11, with 9,000 gallons, by two mackerel, and so on. 
A remaining still greater source of dissatisfaction asso¬ 
ciated with the non-circulatory system, and yet one 
capable, perhaps, of full appreciation by those only who 
have held practical aquarium responsibility, arises from 
the difficulty, verging upon the impossibility, of maintain¬ 
ing the tanks uniformly bright and clear throughout the 
building Some fish foul the water to a much greater 
extent than others, notably the Flat-fish or Pleuronectidae, 
who in a few weeks will render a clear isolated tank too 
opaque for the opposite side some twenty feet distant to 
be discerned The only existing remedy for such a case 
is to run off the water and supply fresh from the reservoirs 
beneath , but this water being drawn from the shore-line, 
the feeding pipe remaining exposed at half tide, is neces¬ 
sarily loaded with impurities, which re-agitated by the 
action of pumping involves the lapse of several more 
days before the tank is in a fit state for exhibition. At 
the suggestion of my predecessor, the late Mr 1. K Lord, 
oysters and other bivalve mollusca were introduced into 
the tanks for the purpose of removing the organic par¬ 
ticles which rendered the water turbid, but though these 
have proved of great service, the root of the evil remains 
undisturbed, and it is only by the application of the cir¬ 
culatory system, securing with it the more thorough oxv- 
gemsation of the water, that the problem is to be effectually 
solved. 

This system, initiated by Mr. W. A. Lloyd at the 
Hamburgh Aquarium, and now maintained under his 
personal superintendence at the Crystal Palace, consists 
in having, in the first place, a bulk of water in the reser¬ 
voirs beneath exceeding by four or five times the total 
amount contained in the tanks above, and which, being 
pumped up by steam power and circulated through the 
building, takes up m its course by exposure to the atmo¬ 
sphere an amount of oxygen, permitting the preservation 
in health not only of a much larger number of inhabitants 
to each tank, but at the same time communicates to the 
water a degree of clearness and brilliancy unattainable 
by other means, and which brilliancy is increased or 
diminished m exact proportion to the uniformity and force 
of the current s 3 maintained. One theoretical objection 
urged by the architect of the Brighton Aquarium against 
the circulatory system, is that m the event of paint or 
other deleterious substance falling into any one tank the 
water pf the neighbouring tanks would suffer equally 
Practically, such mishaps have no business to occur, and 
though in such a case, on the “ siphon ” mode of circula¬ 
tion first attempted but abandoned as impractical at 
Brighton, some mischief might be done, it would be im¬ 
possible under that to be presently suggested as still 
feasible at the institution here under consideration, and 
until the adoptionof which the Brighton Aquarium can¬ 
not be expected fcofiilly realise the highest anticipations 
of its promoters, while the greater or less turbidity of its 
tanks must continue as hitherto a constant source of dis¬ 
satisfaction to the directors, and of anxiety and mortifica¬ 
tion to theapfficers held responsible. 
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At the eastern extremity of the building there is still a 
considerable plot of ground unutilised belonging to the 
company; admirably adapted for the construction of a 
supplementary reservoir, holding, say, one million and a 
halt gallons, and whose contents, added to those of the 
existing ones, would yield a body of water sufficient for 
the purpose. This ground, in fact, being considerably 
above tne level of the tanks, would permit of simplifying 
matters by pumping the water up from the existing reser¬ 
voirs to the proposed new one, whence it would 
circulate through the tanks and return to its original 
source by the mere force of gravitation. As now the 
individuality of each tank might be maintained, the water 
flowing from the main through the existing cocks, and 
escaping to the reservoirs beneath, through the same over¬ 
flows, two or more of which arc supplied to each tank, 
which might be enlarged or further multiplied, if requisite 
to carry off the accelerated stream. Snould any tank 
now become unduly turbid through unforseen circum¬ 
stances, the accident could be immediately remedied by 
emptying it into the large reservoirs beneath where so 
small a quantity in proportion would effect no appreciable 
alteration, the tank being refilled through the main; 
while in the event of paint or other poisonous ingredient 
being upset the water would be run off to waste as under 
existing cucumstances An important and essential 
preliminary step to these proposed alterations will, 
however, be to render the existing reservoirs water¬ 
tight, their present defective condition in this respect 
being one of the chief obstacles to the storage of 
clear water, which in an inland aquarium would have 
simply proved the ruin of the undertaking. These 
difficulties surmounted, and the reservoirs filled with water 
drawn from some little distance off shore, say|at the head of 
the pier close by, and so free from the chalky wash and in¬ 
numerable organic impurities inseparable irom the pre¬ 
sent supply, the aquanum will be entirely independent 
of the sea, and much waste of labour now occupied in 
pumping from it saved The still more important results 
accruing to the institution through the uniform clearness 
of the water, and the capability of each tank to support a 
number of inhabitants compatible to its size, cannot be 
overrated.* 

Under any circumstances, it the remedy here proposed 
is not adopted, it is to be trusted that the weak points of 
the Brighton Aquarium here noticed will prove sufficient 
to prevent the repetition of the same errors of construction 
in any of the Aquaria now in contemplation or being 
built in this country On the Continent, the type initiated 
by our own countryman at Hamburgh, and at the Crystal 
Palace, with such improvements as practical experience 
dictates, is almost invariably adopted, and it is incumbent 
that England, as the initiator of the movement, should 
maintain her lead So far, from its size and its 
proximity to the sea, the Brighton Aquarium has been 
able to achieve results unrealised by any other institution 
of its description, as instanced in the recent preservation 
in its tanks of creatures so large as porpoises, and fish 
so delicately constituted as herrings and mackerel, but 
these results are by no means commensurate with the 
expenditure involved in its establishment, and we hope 
steps will be forthwith taken to remedy the defects 
indicated 

The Isle of Wight and the Devonshire coast, especi¬ 
ally Torquay, are localities offering far gi eater advan¬ 
tages than Brighton, as zoological stations for the acqui¬ 
sition of specimens, and now that the financial success of 
large Aquaria under judicious management in centres of 
sufficient population is well established, the temptation 
these places offer to an enterprising company cannot be 
long resisted. W Saville Kent 

* Defects of construction m the lirujh'on Aquarium likely to interfere 
w.th'the future efficiency of the e«ahlu.hmeiil were alluded to without tpccih- 
cttion. while the bu.ld.ni w,« ... the hands of the contractor-See 
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THE RAPIDITY OF DETONATION 

A CIRCUMSTANCE of singular interest has recently 
been revealed tn connection with the investigations 
still being carried on with gun-cotton at Woolwich Ar¬ 
senal. The experiments made with this powerful explo¬ 
sive have now extended over a period of ten years, and 
although many discoveries of vital interest have been 
made by Professor Abel and by Mr E. O Biown, who is 
aiding in the research, the results teach us, before every¬ 
thing, how much more we have yet to learn of the pro¬ 
perties of pyroxilin First of all, the violence of its 
explosion had to be tamed, then a compressed form of 
the material was devised, and after that it was shown 
that, like its sister-explosive, nitro-glycenne, gun cotton 
could be violently detonated, if ignited by a charge of 
fulminate Gun-cotton, in fact, turns out to be sympa¬ 
thetic, for, according to the energy with which it is in¬ 
flamed, so it responds in its behaviour thus, if gently 
ignited by a spark, the cotton, in the form of yarn, smoul¬ 
dered slowly away ; when set lire to by a flame, it burnt 
up rapidly ; if in the form of a charge it was exploded m 
a mine or a fire-arm, it at once resented the shock and 
replied with corresponding energy, behaving like gun¬ 
powder under similar circumstances , while, lastly, if fired 
with great violence with a few grains of fulminate, it is 
detonated with as much force and with the same terrible 
effect as its instigator. 

More recently, as many may have heard, our inves¬ 
tigators have succeeded in detonating, or, in other words, 
exploding to the best advantage, gun-cotton when in a 
damp condition , and in this state the explosion is every 
bit as violent as when the material is dry. This grand 
discovery is naturally of the utmost importance, because, 
although many objections may be advanced as to the 
danger of storing and using gun-cotton when dry, the 
most nervous of us would scarcely hesitate to employ it 
sopping wet. In this latter condition the matcnal is, 
strange to say, not only non-explosive, but positively non- 
inflammable ; so much so, indeed, that it would be probably 
as serviceable in putting out a fire as a wet blanket 
or a damp towel would be It can neither be inflamed 
nor exploded when wet ; and further, unless one has 
the key to its detonation—a little fulminate of mcrcurv— 
it is of no more value as an explosive than so much wet 
papci pulp. When placed in contact, however, with a 
fuse of the proper construction and a cake of dry gun¬ 
cotton, to start the action, the wet pyroxiline, as we have 
said before, detonates as readily as when the moisture 
amounts to but a fraction of a per cent Moreover, the 
quantity of water in the material is really of no import¬ 
ance, for it has been found that fot submarine mines, 
compressed cakes enclosed in a fishing-net and thrown 
overboard with a dry primer and a fulminate fuse, will 
explode with just as much energy as when confined in a 
water-tight steel case 

It ts in respect to this detonation, and more particularly 
to the rapidity of its action, that we desire to speak at the 
present moment. Recent experiment has shown that the 
rapidity with which gun-cotton detonates is altogether un¬ 
precedented, the swiftness of the action being truly mar¬ 
vellous Indeed, with the exception of light and electricity, 
the detonation of gun-cotton travels faster than anythtng 
else we are cognizant of. Thus, detonation will run along 
a line of gun-cotton cakes, placed so as to touch one 
another with a rapidity only inferior to that of electricity, 
setting fire to a charge or conveying a signal, if desired, 
almost instantaneously Twenty thousand feet, or nearly 
three miles per second, is calculated to be its rate of 
travelling according to Noble's electric chronoscope. In 
one experiment forty-two feet of the material was fired,and 
records secured at every six feet, and in this case the 
results given weie most uniform, for the velocity only 
varied from-ninetecn to twenty thousand feet per second, 
the ratio of transit being in no instance less than this. 


To form an approximate idea of this extraordinary 
rapidity, it is necessary to call to mind the rates of 
travelling of other mediums. Light and electricity we 
may leave out of the question, as these are immaterial 
bodies A bullet usually flies at the rate of 1,300 feet 
per second, although rifled barrels have been known to 
project a shot with a velocity of 1,400 feet Sound is 
much slower in tiavellmg, for a second of time is required 
in getting through some 1,100 feet. A quick match of the 
most delicate construction would probably be longer still 
m making way, and a train of gunpowder would be left 
far behind So it may be safely affirmed, we think, that 
the detonation of gun-cotton travels more rapidly thari 
any other known medium, with the exception, we repeat, 
of light and electricity 

It is curious to note that not every detonating or fulmi¬ 
nating substance will induce the detonation of gun-cotton. 
It seems as if a certain number of vibrations require to 
be set up—a certain key-note to be struck— in order to 
secure the decomposition of the material Thus it is 
found that fulminate of mercury detonates guncotton 
readily, while again it is also capable of being detonated 
by itself, so that if a line of compressed cakes is deto¬ 
nated at one end by a charge of fulminate of mercury, 
the detonation is communicated rapidly from one cake to 
another, until they are all consumed Nor does the force 
diminish at all as it runs along the line, as might perhaps 
be imagined , if this were the case, the detonation set up 
at the beginning of a line would only run up to a certain 
distance, and there come to a full stop, as soon, that is, 
as the vibrations are insufficient to explode the gun-cotton. 
This, however, docs not happen in actual experiment; 
and, on reflection, it stands to reason that if the first cake 
of pyroxilin is capable of flung the second one, the 
ninety-ninth is just as ready to detonate the hundredth. 
Thus the detonation can be carried along a line of any 
length, and the force is as powerful and violent at the end 
as it was at the beginning. 

This property of gun-cotton may obviously be put to 
valuable use both in industrial and military operations 
In any case where it is of importance that a series of 
blasting or mining charges should be fired simultaneously, 
their connection together by means of gun cotton would 
ensure such a result. True, the same effect could be 
obtained by means of an arrangement of insulated wires, 
the charges DCing detonated simultaneously with the aid 
of a battery, but such a plan is not always convenient 
nor practicable. For cutting down palisades, or stout 
wooden walls, a line of gun-cotton discs exploded m this 
way would be most efficacious , and a more ready plan of 
felling timber does not probably exist than that of placing 
around the stem of a tree a chain 01 necklace of the ex¬ 
plosive m the form of compressed cakes, the detonation 
of these dividing the trunk as sharply as the keenest axe. 


NOTES 

W1: read in the Datlv Nr,as —“Mr 1 lenry Cole, C. B , pre¬ 
sided at the annual meeting of the Hanley School ol Art, on 
Monday evening, and after speaking of the results of the South 
Kensington Museum, said it was his painful duty to announce 
that this organisation, which had borne such great fruits, and 
which was so highly prized by the nation, and was so indispen¬ 
sable to the commercial and social progress of this country, was 
in jeopardy The Government contemplated changes which 
were directly opposed to the further development of the Science 
and Art Department It had hitherto flourished under a 
management which ensured individual Parliamentary responsi¬ 
bility, but it was now proposed to hand over South Kensington 
to the Trustees of the British Museum, who were already fully 
occupied in their own departments The management of the 
British Museum wSs not such as to make them desirous of seeing 
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it extended to South Kensington, nor were fifty trustees the dcs Plantes, which he held until his decease M Verrcaux had 
proper administrators of public money to the amount of hundreds a very complete and extensive knowledge of the class of birds 
of thousands a year granted to science and art He appealed to and was the author of numerous ornithological memoirs and 
art students throughout the country not to allow the work of papers. His loss will be severely felt by ornithologists who 
the Prince Consort to be destroyed, and the means of their have occasion to consult the rich collection m the Jardm des 
own instruction to be taken away or muddled with old Plantes, and by many friends and correspondents in this country 
decaying notions. He urged them to call upon their reprc- and elsewhere. 


sentatives in Parliament—and an election was not far off— 
to protect their interests and rights from unprincipled invasion , 
and he oflere i Ins humble services, if he could assist them, to 
preserve the institution which the Prince Consort founded from 
the hands of the ignorant spoiler Mr Melly, M 1’, m propo - 
ing a vote of thanks to Mr Cole, spoke m terms of praise of lus 
efforts to spread art and science, and said it would be far more 
sensible to transfer the British Museum to South Kensington 
than to place the latter undei the management of the British 
Museum. It was not by following antiquated notions that the 
work of education was to he carried on, but by adopting tlu. frte- 
trade principle which Mr Cole had earned out at South Ken¬ 
sington He was the Cobden and Bright in the education of ait 
and science lie had been in this matter a true free-tiader, and 
in following the public he had served it Mr Cole, in respond 
ing, offered 50/ towards the establishment of a local museum ’’ 
Surely it is monstrous that while a Royal Commission is silting 
to inquire into there matters the Government should thu, 
attempt to make the Commissioners look udiculous by t iking 
such a step without waiting for their lepoit Tins is another 
instance of the ignorant action of Government in all matters ap 
pertaining to Science 

Ihe Challcnqtt reached the coast of Brazil on September 15 
last, after a successful but rather stoi my voy ige across the 
Atlantic. She was to have left Bahia on September 25 for tbs 
Cape of Good Hope 

Mr. SciATfR has received a letter from I)r. A B Meyu, 
announcing lus return to Vienna after a most successful expedi 
turn to New Guinea Dr Meyer landed in Mac Cleur’s inlet on 
the west coast, and crossed the mam land to the Biy of 
Geclvink. He has obtained fresh specimens of neatly all the 
known Paradise-birds, and of one which he belives to be new to 
science. 

Thk examination for Natural Science Scholarships, held in 
common at the same time and with the same papers for Mag¬ 
dalen, Merton, and Jesus Colleges, Oxford, has terminated in 
the following elections —At Magdalen College, to the Demy- 
ship, Mr. W. W. Jones, of Clifton College , to the Exhibition, 
Mr. F J. Bell, of Christ’s Hospital At Merton College, to the 
Postmasterships, Mr W. Carter, of Blackburn Science School, 
and Mr, F. J. Bell, of Christ’s Hospital, At Jesus College, to 
the Scholarship, Mr. E W. Poulter. It will be seen that Mr. 
Bell was elected by two colleges and lias decided to accept the 
election to Magdalen There were fourteen candidates The 
election to the Biological Fellowship at Magdalen College took 
place on Saturday last, when Mr C. J. F. Yule, of St John’s 
College, Cambridge, was announced as the successful candidate. 
The election to the Physics Fellowship at Merton College will 
not take place until Oct. 30. 

W* regret to have to announce the death of M. Jules Piene 
Verreaux, Aide-Naturaliste an Music d’Histoire Naturelle du 
Jardin des Plantes. M Verreaux was'a great traveller in eaily 
life, and enriched the French National Museum by large collec¬ 
tions from the Cape and Australia. On his return to Europe, he 
was for many years scientific assistant to Ins brother, the late 
Edward Verreaux, at theMaisonjVerreauxm the Place Royale at 
Paris, so well known to naturalists of all countries, After 
hhfbrother’s.death, M. Verreaux accepted the office in the Jardm 


We have also to record the death of Dr Otto Waiheier, a 
Get man physician, resident at Bahia, who made large collec¬ 
tions in various branches of Natural History, and was the 
luthor of an excellent memoir on the Ophidians of that district 
of South America, published in the Zoological Society’s “ Pro¬ 
ceedings ’’ 

Dr Besshs, of the l'olans expedition, has given evidence 
that the death of Captain Ifall was solely due to natuial cau-cs 
sir C B Amu kits, MP, speaking u the annual meet¬ 
ing of Saltley Rcfnrnutoiy yesterday, expressed his satisfaction 
at the undoubted diminution of cunie m tins country He did 
not attribute the decrease to any change in our system of sicou- 
diry punishments but to the giadual spread of education and 
enlightenment, more especially among the lower < lasses 
ON November 18 there will be an election at Tialliol College, 
Oxford, to a scholarship on the foundation of Miss Hannah 
lirackenbury, “ for the encouiagemenl of the Study of Nutmal 
hi icnce , ” worth 80/ a year (and tuition frci) for torn \eais 
-pinto all such candidates as shall not have exceeded cglil 
turns from Matriculation At toil o’clock, i xi , papers will 
1" set m the following subjects -(t) Michamial Philosophy 
uni Physics, (2) Chemistry, (3) Physiology, bu‘ cimlidatcs 
will not be expectul to offer themselves in more than two of 
these There will also be a piactical examination 111 one m more 
of the above subjects, if the examiners think it expedient C lit* 
delates aie requested to communicate their intention to the 
M ister of Balliol by letter, on or before Monday, November 10, 

■ inlosing testimonials from thur colhgts or schools, and (if 
iiu mhers of the University) certificates of their Matriculation, 
.uni stating the subjects in which tiny offer themselves for ex 

Wl have received the List of the Candulitcs who took 
I bmours at the May Examination of Science beholds and Classes 
111 eonneetion with the Science and Art Department We are 
sorry that our space does not permit us to publish the list of 
names, which we- are glad to see is very large, it is, moreover, very 
giatifying to notice that in nearly every department a considerable 
pioportion of the successful Candidates have been “ self-taught ” 
The following science-teachers, who attended the special 
course of instruction in magnetism and electricity to science- 
teachers, in connection with the Science and Art Department, 
having passed first class, are registered as qualified to earn pa> - 
ments in magnetism and electricity —T N Andrews, (1 Arm 
strong, T. Bayley, J Bresland, R Brown, W Cook, S 
Cooke, J. Hamilton, H. Hams, J Harte, D, I ow, S 
O Maunder, A. J Rider, A Robinson ) Sayle, J 
Simpson, C Symons, P H Trachy, J. Webb, J W 
Woods The following for the same reason arc registered 
as qualified to earn payment m acoustics, light, am! heat — 

J Alexander, T J. Baker, S Barbour, J Bums, G R Begley, 

P Doyle, J. B. Duckett, T Elliott, 1'. Isherwood, G Jeffrey, 

L M Leader, E. Leech, E. Magennm, J Marsahll, J. Moylan, 

W Patterson, E Reynolds, L J Ryan, J. Schofield, G Severs, 

W J. Snowdon, W. Sturgess, C. Symons 
The name of Dr. Kaup, whose death we noted last week, 
was inadvertently misspelled “ Kemp ” Jean Jacques Kaup was 
Grand-ducal Inspector of the Natural History Museum of Darm¬ 
stadt. 

Sir Samuel and Lady Baker, it is said, have accepted an 
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invitation from the Geographical Society of New York to visit 
that city during the summer month:, of next year. 

Tust inaugural lectures m connection with the scheme of edu¬ 
cation adopted by the University of Cambridge for the town of 
Nottingham, were delivered on the 9th inst. in the Lecture Hall 
oi the Mechanics' Institution of that town, and were largely 
attended Mr E B Birks, M.A., Fellow of Trinity, who has 
been appointed to conduct classes and to lecture on English 
Literature, gave his inaugural lecture In the afternoon to a large 
audience, composed principally of ladies, for whom this subject 
has been specially selected; and w the evening Mr V. H. 
Stanton, M A,, Fellow of Trinity, who had been appointed to 
teach Political Economy, opened his course. On Friday week 
Mr. T. O. Harding, B A , 11 Sc , Fellow of Trinity, commenced 
his instruction in “ Force and Motion,” the introduction to Phy¬ 
sical Science. The Session will continue to next April, and will 
be divided 1 into two terms For the second term, which will 
commence after Christmas, arrangements have been made for 
the study of Astronomy, Physical Geography, and English Con¬ 
stitutional History. Examinations will be held at the conclusion 
of each Term in the work done, and University Certificates will 
be granted to those who succeed in them 

We learn from the Bulletin International of the Pans Obser¬ 
vatory, that Lieutenant Parem and Dr Wykandcr, while 
passing the winter of 1872-3 on the coast of Spitsbergen, made 
a senes of spectrum observations on the Aurora, and determined 
seven different spectral lines, which, according to Wykander, 
are identical with the spectrum at the bottom of the flame of; a 
candle or petroleum lamp. 

Messrs. RoutleiigeA Sons, have in the press, 0 "New 
Illustrated Natural History,” by the Rev j, G Wood, M A , 
with 500 Illustrations ; and “The Book of Afncan Travel,” by 
W H G Kingston This work is intended to give records of 
the journeys of all the celebrated travellers in Afrtca down to tbe 
present time It will be profusely illustrated 

Messrs ITodurr and SiouGinoN will shortly publish 
"Life, Wanderings, and Labouis in Eastern Afnca,” with an 
account of tin first successful ascent of the c<|uatonal snow 
mountain Kilima Njara, and remarks on the East African slave 
trade, by the Rev Chas. New, of the I.tvingslonc Search and 
Relief Expedition, illustrated 

The annual migration of the butterfly from east to west across 
the isthmus of Panama in August and September was, according 
to the .Slat, proceeding. The butterfly has golden green stnpes 
on a black ground, and is very beautiful It has been recognised 
by Mr, O Salvin, of London and Guatemala, as the Urania 

We have received the diminutive prospectus of what is likely 
to be at least an ingenious and curious work ; it is entitled 
“ Chcmistiamty,” and will contain 2,000 chemical facts, relat¬ 
ing to inorganic chemistry, explained within 5,000 lines of ora¬ 
torical verse, compiled by permission from the works of leading 
chemists of the day ; together with the views of the author (ex¬ 
pressed In verse) as to the advantages of a general knowledge of 
chemistry.” If the book is readable it will certainly be a 
triumph of ingenuity, if not of genius, on the part of the author, 
Mr. J. C. Sellars, manufacturing chemist, Birkenhead, who is 
also publisher. 

In the Chemical Netos for Oct. 17 will be found a long list of 
subjects for prizes to be awarded in May 1874, by the Soditi 
Industnelle de Mulhotue. 

The first three parts are published (price 6 d each) of “ British 
Marine,* Algse , being a popular account of the Seaweeds of 
Great Britain, their collection and perservation,” by W. H. 


Grattann It is intended as a cheap and popular rather than 
scientific handbook to our marine flora, and will apparently 
serve a very useful purpose as such. The illustrations, though 
on a small scale, are sufficient to recognise the more striking 
forms. 

The last two parts, xi. and xli., of the new edition of Griffith 
and lienfrey's Micrographic Dictionary, bring down the work 
as far as Hydra. The botanical articles have been written up to 
the present state of science by the Rev. M. J Berkeley. 

Mr A Elley Finch has published the lecture he delivered 
last March before the Sunday Lecture Society, " On the Pursuit 
of Truth ” We think he has done well in so doing, as he shows 
clearly and shortly the only principles of evidence upon which 
permanent and satisfactory belief can be founded, showing the 
distinction between the evidence which satisfies the theologian, 
the lawyer, and the man of science. Mr. Finch has added 
many footnotes and appendices, which, though often irrelevant, 
are in most cases valuable and interesting, the appendices being 
mostly abstracts of passages from the works of well-known 
authors bearing more or less on the subject alluded to in the 
lecture We wish the lecture a large circulation among the 
general public, whom it would tend to enlighten. 

The Gazette de Vos publishes some statistics with regard to 
education in Germany, which appear in La Nature. According 
to the latest official information, the German Empire numbers 
380 gymnasiums, pro.gymnasiums, and academies (lycfas), 156 
Latin schools (in Bavana and Wurtemberg), 270 “real- 
schulen," 12 high schools, technical and polytechnic Prussia 
possesses besides, 26 provincial schools of arts and industry; 
Saxony, 5 commercial schools and 4 schools of arts, industry, and 
architecture; Saxe-Coburg-Golha, 3 schools of the kind last 
mentioned, the City of Hamburg possesses a school of art for 
boys and another for girls. Bavaria has 33 schools of arts, 
commerce, and agriculture, Prussia, 26 agricultural schools, 
with 41 winter schools of rural economy. The rest of the 
German Empire possesses 56 other schools belonging to one or 
other of these categories Prussia numbers 260 superior public 
schools for girls, and the rest of Germany, 54. 143 seminaries 

for the training of teachers are m full activity in the German 
Empire during the present year ; primary instruction is given in 
60,000 schools. All the German States have schools for deaf- 
mutes and for the blind, Prussia possesses 35 for the former and 
14 for the latter. With regard to schools for the artistic profes¬ 
sions, Bavana occupies the first rank, but Wurtemberg and 
Prussia have latterly made great progress m this direction. 

" The Pearl of the Antilles, or, An Artist in Cuba,” by Walter 
Goodman, is the title of a volume just published by Messrs. King 
& Co Since Mr Goodman calls himself an artist, we should 
have expected a few illustrations of Cuban scenery in his work, 
but there arc none The work makes no pretensions to be a 
contubutron to the natural history of Cuba, but in a very enter¬ 
taining manner the author gives a senes of sketches of social life 
ton the lovely island. 

The additions to the Zoological Society’s collection during 
the past week include two Weka Rails (Ocydromus australis) 
from New Zealand, presented by the Acclimatisation Society of 
Otago ; an Alligator ( Alligator mtsstsstpmtsis) from New Orleans, 
presented by Capt. M. Cowper; two Patagonian Couures 
(Conurus patagomts) from Chili, two Solitary Tmamotu {Tina- 
mus solxtanus) from Brazil, received in exchange ; a Macaque 
Monkey (Macacus cynemolgus) and a Bonnet Monkey (M. radia¬ 
tes) from India, presented by Mr. G. Veitch, and deposited; a 
Cape Petrel ( Daptum eapensts), purchased, from Manilla, wM«h 
is the first specimen of this bird obtained by the Society. 
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ON THE FINAL STATE OF A SYSTEM Of 
MOLECULES IN MOTION SUBJECT 70 
FORCES OF ANY KIND 


t ET perfectly 
within a vess 


elastic molecules of different kinds be in 1 


molecules be acted on by forces which have a potential, the foim 
of which may be different for different kinds of molecules 
Let x, y, s, be the the cooidinates of a molecule, M, and £, ( 

the components of its velocity, and let it be re pnred to determine 
the number of molecules of a given kind which, on an average, 
have their coordinates between rand a + <i v,yvaAy + dy, z and 
z + d z, and also their component velr cities between £ and £ h i/£, 
tl and V + dr) and ( and ( + d{ This number must depend 
on the coordinates and tlie components of velocities and on the 
limits of these quantities We may therefoie write it 

dN = f(x,y, t, £, v, 0 dx dy dzd\ dr, d( (*> 
We shall begin by investigating the manner m which this 
quantity depends on the components of velocity, before we pro 
cced to determine in what way it depends on the coordinates 
If we distinguish by suffixes the quantities corresponding to 
different kinds of molecules, the w hole number of molecules of 
the first and second kind within a given space which have velo¬ 
cities withm given limits may be w ntten 

/,({,, Vu fr)</{i, d Vu r/f, - , h [2) 

and /, (£ 2 , ij s J-,) d £j di j 2 <ffj - (3) 

The number of pairs which can be formed by taking one 
molecule of each kind is 

Let a pair of molecules encounter each oilier, uid ift< r the 
encounter let their component velocities be £,', i),', f,' ind 
£,', rij, (.J The nature of the encounter is completely defined 
when we know £, - £,, vj s - «to - the velocity of the second 
molecule relative to the hrst before the encounter, and »j- 1,, 
t's-J'n »,-»i the position of the centre of the second molecule 
relative to the first at the instant of the encounter When th< -e 
quantities are given, £,' - £,', i) a ' - Hi and - f,' t the compo¬ 
nents of the relative velocity after the encounter, art determin¬ 
able. 

Hence, putting a, $, y for these relative velocities, and 0, A, . 
for the relative positions, we find for the numlier of mold 11 ks of 
the first kind having velocities between the limits £, and £,+ </£, 
&c., which encounter molecules of the second kind having velo¬ 
cities between the limits £ 3 and £„ + </£, &c., in such a way thit 
the relative velocities lie between a and a + da, &.C., and the re¬ 
lative positions between <1 and a y da, See 
f i (f „n„C,) A Jr JC /. (f A Jr JC * (Ac rfty)J a JfiJcJ., .ifijy (4 

and after the encounter the velocity of M x will be between the 
limits £1' and £,' + </£, &c , and that of M t between the limits 
and £,' + d £, &c 

The differences of the limits of velocity are equal for both 
kinds of molecules, and both before and alter the encounter 
When the state of motion of the system is m its jiernuncnt 
condition, as many pairs of molecules change their velocities 
from V x , V t to V{, V x as from V{, V,’ to V x , V lt and tin 
circumstances of the encounter in the one case are precisely sinu 
lat to those in the second. Hence, omitting for the sake of 

brevity the quantities </£, &c , and <£>, which ate of the - 

value in the two cases, we find— 

At ((,. *,,&>/• (f„ t ,) =A ((,.«. ■(,)/. (f, .1,. to 

writing— 


log /(£, v,()^F (M V\ I, m, ») (6) 

are the direction cosines of the velocity, V, of the 


where l, tn, t 
molecule M. 

Taking the logarithm of both sides of equation (5)— 

P’ (M ,+ p, (AT, P,H t m ,*,) -= P t 
P,(M,r,%m,n,y 
The only necessary relation between the variables before and 
after the encounter is— 

Mi IV + M, VS = M t V x " + M, V t " (8) 

If the righthand side of the equations (7) and (8) are constant, 
the left hand sides will also be constant j and* since A, «, ", are 
independent of /, #>, », we must have— 

' - F^ A M x VS and F % - A M % Vf (9) 

whet* A is a quantity independent of tho components of vefo- 

<atjr,w- 


A (£., 


<,) - C, c 


(10) 


f,(i« Q-c, e ' 5 (11) 

This result as to the distribution of the velocities of the mole¬ 
cules at a given place is independent of the action of finite foices 
on the molecules during their encountei, for such forces do not 
affect the velocities during the infinitely short time of the en¬ 
counter 

We may therefore write equation (1) 

dN=- C/ IJ>flP + ” , + C,) did ydCdxdydi (12) 
where C is a function of ryz which may be different lor different 
kinds of molecules, while A is the same for every kind of mole¬ 
cule, though it may, for aught we know as yet, vary from one 
place to another 

Let us now suppose that the kind of molecules under conud*. 
ration are acted on by a force whose potential is The varia¬ 
tions of r, y, 2 ansmg from the motion of the molecules during a 

1,me 1 Sx - £«/, iy = ij8A, =• (Si (13) 

and those of £, tj, f in the same time due to the action of the 
force, are 


*{ = 

If we make 




dy 
log ( 

-- < + A M (1‘ 


(15 

dI difd (d x dydz ~ ' T "" v ' T + ^ ( ' 6) 
The vartalion of this q inntity due to the variations J .nq ty t t tj 

Since the number of the molecules docs not vary during their 
motion, this quantity is zero, whatever the values of £, 1 j, (. 
lienee we have in virtue of the last term— 


« 4 _ 


dA 
Ty - 


(18) 


or A is constant throughout the whole region traversed by the 
molecules 

Next, comparing the first and second terms, we find 

f- ZAM(+ + /V) (19) 

We thus obtain as the complete foim of d.V 
(AMA + s, 2 + -( a*, + A,) 

(fN, = e dx d )■ drd\dr\d{ (20) 

when A is an absolute constant, the same for every kmd of mole¬ 
cule in the vessel, but/?, belongs to the first kind only To 
deteimine these constants, we must integrate this quantity with 
respect to the six variables, and equate the result to the number 
of molecules of the first kmd We must then, by integrating 
dN. i My (fi* + ijj 3 + V + 2if/,) determine the whole energy 
of the system, and equate it to the original energy We shall 
thus obtain a sufficient number of equations to determine the 
constant A, common to all the molecules, and /?„ /?„ &c. those 
belonging to each kmd. 

The quantity A is essentially negative Its value determines 
that of the mean kinetic energy of all the molecules m a given 
place, which is —^ and therefore, according to the kinetic 

theory, it also determines the temperature of the medium at that 
place. Hence, since A v in the permanent state of the system, 
is the same for every pait of the system, it follows that the tem¬ 
perature is everywhere the same, whatever forces act upon the 
molecules 

Tho number of molecules of the first kind in the element 
d sdydr. 

/ „\1 AM,(*+.+S) 

a) ' dxdydt (ii) 

Theeffect of the force whose potential is <|q is therefore to cause 
the molecules of the first kind to accumulate in greater numbers 
in those parts of the vessel towards which the force acts, ana 
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the distribution of each'different kind of molecules in the vessel 
is determined by the forces which act on them in the same way 
as if no other molecules were present. This agrees with 
Dalton’s doctrine of the distribution of mixed gases. 

J. Clerk-Maxwell 


ORIGINAL RESEARCH AS A MEANS OF 
EDUCATION* 


'THE subject of the value of original scientific investigation 
may be considered from many points of view Of these, 
that of the national importance of original research is the one 
which naturally first engages attention , and it does not take 
long to convince us that almost every great material advance in 
modern civilisation is due, not to the occurrence of haphazard or 
fortuitous circumstances, but to the long continued and dis¬ 
interested efforts of some man of science Nor do I need to quote 
many examples to show us the immediate dependence of the 
national well-being and progress upon scientific discoveries thus 
patiently and quietly made If it had not been for Black’s re¬ 
searches on the latent heat of steam, James Watt’s great dis¬ 
covery, which has revolutionised the world, would not have been 
made. Practical applications cannot be made until the scientific 
facts or principles upon which those applications rest have been 
discovered. In our own science I might instance hundreds of 
cases in which discoveries made in the pure spirit of scientific 
inquiry have (generally in the hands of others than the original 
investigators) led to results of the first importance to civilisation 
Chloroform was first prepared by Liebig in 1834, but it was 
Simpson who long afterwards applied it to the relief of sufleung 
humanity. Faraday in 18*5 discovered benzole, and from it 
Zinin prepared a substance called aniline, which for many years 
remained a chemical curiosity only interesting to the scientific 
man. In due course, however, a practical sphere of usefulness 
was to be opened out far this little known substance Perkin 
discovered that thus rare body was capable of yielding 
splendid colours Commercial skill then at once seized upon 
aniline, and, instead of its being made by the ounce, it is now 
manufactured by thousands of tons, and the bright and beautiful 
colours which it yields are known all the world over, and are 
alike pleasing to the eye of the connoisseur of fashion and of 
the dusky denizen of the forest primreval Thus, too, the 
purely scientific researches of our distinguished fellow-citizen 
Dr Schunck, respecting the dyeing principle contained 111 the 
well-known madder root, laid the foundations for the subsequent 
discovery, by Graebe and Lieherman, of the artificial production 
of this naturally occurring principle, termed alizarine, the manu¬ 
facture of which is now assuming sucli gigantic proportions. 
Again, the discovery of chlorine by Scheele, in 1774, lies at the 
foundation of the whole of our Lancashire trade, for without 
bleaching powder the cotton and paper manufactures could not 
exist on their present extended scale I might almost indefinitely 
extend this list of discoveries, which, when fiist made, were 
apparently fat removed from any useful application, but which 
all at once become the starting point of a new branch of industry, 
and a source of benefit or gratification to mankind. 

This subject of the national importance of original research is 
one which is gradually but surely forcing itself on public at¬ 
tention. A few years ago national elementary education was 
looked upon as a chimera , now it has become the question of 
the day. As soon as English people see as clearly as we do the 
imperious necessity for encouraging, stimulating, and upholding 
original research as containing the seeds of ourtuture portion as 
« nation, they will not be behindhand in securing the free growth 
of those seeds. It is therefore the bounden duty of all those whose 
employment or disposition has led them to feel the truth of tins 
great principle, to leave no stone unturned to make widely 
known and keenly felt the importance of the national encourage¬ 
ment of original investigation. 

It might have been a useful task for me to contrast what is 
done in other countries for the encouragement of free inquiry 
and research, and what is done, or rather left undone, in Eng¬ 
land. We should have seen that on the Continent of Europe, 
to a great extent, and in the United States, m some measure, 
those *$0 have to wield the sceptre of government are not only 
aware of the national importance of original research, but, what 
la more, that they act up to their convictions, whilst we feel 
that the same cannot be said in our country. We should have 


* Address by JPror Roscoe at 
Owens College Manchester. 


the opening of 


buildings of the 


seen that in Germany the facilities given In the universities, 
which are Government institutions, and in the other numerous 
and well-organised scientific educational establishments, to origi¬ 
nal research are very great; that an original investigation in 
some branch of human knowledge is considered the usual termi¬ 
nation of the student’s university career; and that degrees are 
generally given only when some new observations or experiments 
have been added to the mass of human knowledge. We should 
find that the position of professor is mainly influenced by the 
amount and quality of his original researches, and that this 
power, and not any secondary or subsidiary ones, as is some¬ 
times the case with us, is taken as the proof of a man’s fitness 
to fill the prolcssonal chah. 

It is iny wish, however engrossing this view of the subject 
may be, to ask you 'to consider to-day another aspect 
of the question—viz the educational value of original re¬ 
search , the value ol personal communication with nature 
for its own sake, the influence which such employment 
exerts on the mind, the effect which such studies produce 
as fitting men for the active duties of life, and the question, 
therefore, as to how far original investigation should be encou¬ 
raged as.an instrument of intellectual progress. It may be well, 
however, before we commence this special question, to place 
clearly before our minds wlmt is meant by scientific inquiry in 
general, and to see how it is related to the studies and habits of 
mind with which men up to the dawn of the present, or scientific 
age, have been familial 

In the first place, then, the essence of the scientific spirit is 
that it is free and disinterested If, therefore, any of the habits 
of mind, studies, or beliefs in which men have hitherto indulged 
have not l>een free nor disinterested, 111 so far they have not been 
scientific In the second place, the spirit of true scientific inquiry 
knows nothing of tradition or authority It lays down laws for 
itself, and refuses to be bound by any others Scientific edu¬ 
cation begins with no preconceived idea in accordance with 
which everything else must be moulded It starts in simple 
communion with Nature, and is content to pick up little by little 
the truth which she is always ready to communicate to patient 
listeners. Thus step by step and generation by generation, slowly 
but surely, the perfect edifice of science is being built up, and all 
those who contribute, however insignificantly, to this great work 
have the safe assurance that their labour has not been in vain. 
This process is, it is clear, at once opposed to, and, if successfully 
carried out, subversive of the old order of things Between a 
system based on author.ty and one founded on freedom of 
thought and opinion there can never be any united action, and 
whilst fully acknowledging that intellectual eminence, and, of 
course, moral excellence, are common to all classes of men, and 
are not confined to those holding particular opinions, if only they 
be honest, it is as well that we should admit with equal candour 
that the followers of the old system have no claim to be called 
scientific, and that there is, from the nature of things, a great and 
impassable gulf between us and them 

It does not concern us at present to inquire which of the-e 
two systems, the free or the auihoritative, is for the future to 
rule the world. It must now suffice for us to see clcnily that the 
habits of mind necessary for the establishment of the one are 
absolutely opposed to those needed lor the success of the other 

I must, however, here not be misunderstood It would ill be¬ 
come me, connected as I am with a college to which it has been 
our constant aim to impart a university character, to undervalue 
or depreciate the study of subjects other than those included 
under the head of the physical sciences Literary studies, 
whether of modern or ancient authors, giving an acquaintance 
with the noblest thoughts and opinions of the great men of past 
ages ; historical studies, giving us a knowledge of the acts of 
men in times gone by , the study of language and philology, ns 
giving a knowledge of how men of all times and countries ex- 
presi then- ideas and language , of logic, as pointing out the laws 
of thought, and above all, that of mathematics, are all matters 
of the highest importance, the neglect of which would render our 
education poor and incomplete indeed The same rules, how¬ 
ever, which all acknowledge to be necessary for the teaching of 
physical science must be applied to the study of all these sub' 
jects. In short, the scientific method must be employed in all 
cases and carried out to its fullest extent Whilst attempts to 
shackle the mind, or to stifle free inquiry, which have too fre¬ 
quently succeeded in past times, and which may, if we are not 
on our guard, succeed again, must be repulsed with all eur 
vigour. 
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X would, however, here wish to protest against the supposed 
materialistic tendency of scientific studies It is true that certain 
opinions and professions of belief have been and will be shaken ! 
by studying the book of nature ; it is also equally true that the 
study of nature does not and cannot interfere with the highest 
and noblest aspirations of the mind of man In the investiga¬ 
tions of every branch of science we come at last to a point at 
which further inquiry becomes impossible, and we are obliged to 
acknowledge our powerlessness and insignificance. We can see 
and learn concerning only the minutest fraction of the great 
whole of nature, and it is with this minute fraction alone that we 
as men of science are concerned. 

In inaugurating, as we are now doing, a scientific depart 
ment of an institution devoted to the higher education, it 
may be well to glance for a moment at the preliminary 
stages through which, in the subject of chemical science, 
with which alone I am competent to deal, a student mist 
pass to reach the portal of original inquiry And first let me 
gratefully acknowledge the help which we have received in 
endeavouring to find a habitation for a school of chemistry 
aspinng to be worthy of the intellectual vigour and manufaclur 
me power of the great district of which this city is the centre— 
help not only of the necessary, and therefore valuable kind of 
pecuniary assistance generously and willingly given, but help of a 
personal, and therefore still more valuable kind, without which 
the funds would have been useless, and our scheme for the fouii 
elation of a really great scientific institution would have fallen to 
the ground. The results of this help you now see in this large 
theatre, and in the splendidly fitted laboratories behind it They 
are, I say it with confidence, the most spacious and best 
arranged laboratories in Great Ilritain, and will be found, I 
believe, second to none m the world for convenience and suita¬ 
bility to their proposed uses. It now remains for my colleagues 
and myself to discharge our debt , to show that the confidence 
which has been placed in us has not been misplaced, and to 
prove year by year that the goods we furnish in the shape of 
soundly and scientifically educated chemists bnng a return 
worthy of the capital, both in specie and intellect, which has 
been expended upon their production. 

Our mode of instruction in the principles of chemistry is of 
two distinct kinds. (1), by lectures, accompanied by expert 
mental illustration by the lecturers, as well as by recapltuhloiy 
and tutorial classes , and (2), by experimental work practically 
carried out by the student himself in the laboratory Both of 
these means of obtaining command over the facts and principles 
of our science should be carried on simultaneously , the lectures 
serve as giving a general view of the mam features of the sul> 
ject ; the laboratory work brings the student into direct contact 
with Nature, and gives him an insight into her processes, wbuh 
can only thus be obtained In the lecture room the student 
forms an idea, as in a panorama, of the general appearance of 
the country , but it is in the laboratory, as in a walk through a 
given district, that lie first learns what the land be is travelling 
through is really like And although we know that we must 
spend much time and labour if we go on foot, we know that «e 
snail be rewarded by a vivid and lasting impression, anil one 
which may perhaps give a new colour to our lives It is thus 
with the study of chemistry, the laboratory is the place where 
the details of the science are really mastered , and a young man 
must not expect to become a competent chemist without having 
passed several years of hard and unremitting toil in solving the 
sometimes tedious and difficult problems which are presented to 

It is not necessaty for me here to detail to you the particulars 
of the course of instruction which all students of chemistry, as 
a rule, go through. Suffice it to say that this course begin- at 
the very ABCof our subject, and, if I am freely to speak my 
mind, I would say that 111 general I do not object to take stu¬ 
dents who know nothing of the science. We first seek to give 
him some notion of the kind of phenomena with which the 
science is concerned , wc then begin to train him in manipula¬ 
tive dexterity, and, by a graduated series of examples and exer¬ 
cises, make him acquainted with the fixed and exact quantitative 
laws upon which our science 13 fnunded v From the beginning 
we introduce a strict system of note-taking and of carrying out 
simple chemical calculations, so as to insure a firm foundation 
for the subsequent building The student then begins to learn 
the properties of the more commonly occuriing amongst the 
sixty-three elementary bodies of which (as far as we are yet aware) 


the material world is built up, and propcttics of their compounds. 
He commences the study of qualitative analysis, and at last he 
is able to tell you the nature of the exact constituents of any 
substance, whether of eaith, of air, or of sen, of mineral, vege¬ 
table, or animal nature, which you may ask him to examine. 
He has accomplished a great work, and if he has carried bis 
examinations as far as the reactions of the rare elements (as is 
usually the case with all our students), he is master of the first 
or qualitative stage of the science. Next the question arises as 
to the quantity of each constituent present m the given tub- 
stance, and the second or quantitative stage is reached This is 
necessarily a longer and more difficult matter than his preceding 
task. Not only must the choice of methods of separation ana 
estimation be successful, so as to employ good ones and eschew 
the bad or inaccurate ones, but skill in manipulation must be 
forthcoming All depends on accuracy and care in performing 
delicate operations, such as weighing, collecting and washing 
precipitates, and a hundred other manipulations, and the results 
of many days’ woik may be 111 a moment lost by cne false step 

In all this preliminary work the hand is gradually trained to 
perform the various mechanical operations, the eye is at the 
same time taught to observe with care, and the mind to draw 
the logical inferences from the observed phenomena Habits of 
independent thought and ideas of free inquiry are thus at once 
inculcated , no authority besides that of the senses is appealed 
to, and no preconceived notions have to be obeyed , the student 
creates for himself his own material for observation, and draw* 
Ins own conclusion therefrom If he is inaccurate either in hi* 
manipulation, his observations, or in his conclusion, nature soon 
finds him out. Something or other is out of order, and he is 
sent back with the task of finding out bis mistake for himself. 
Not until all this has been accomplished (and very often not 
then) is the student fit to think about original research. Before 
he can successfully grapple with new difficulties he must have 
learned to overcome the old ones. His hand must be dexterous 
and accustomed to meet all the meclianical difficulties which 
invariably accompany such investigations, his eye must not only 
be open to what he exjiects to sec, but, what is far more difficult, 
it must quickly seize upon the occurrence of phenomena which 
he does not expect to see ; his mind, working, perhaps, with a 
leading thought—for without this, original work is almost 
impossible—must be free in its power to grasp any new combi¬ 
nation of ideas to which the phenomena may suddenly and 
unexpectually give rise, and be willing at once to relinquish a 
favourite and cherished hypothesis if the results of experiment 
prove that hypothesis to be erroneous. This dexterity of hand, 
quickness and keenness of sight, and pliability of mind must in 
greater or lesser degree be possessed by all who would undertake 
original scientific work I do not mention aa a preliminary 
necessity a competent theoretical knowledge of the phenomena 
and laws of our science, because, though this is a matter of 
course, many having this knowledge will altogether fail, owing 
to (heir not possessing the other requisites 

In carrying out, then, even the simplest original investiga¬ 
tion, some or all of these requirements are needed. In 
addition, other faculties are called into play by the very fact 
of the phenomena being m part at least new. Not only do we 
ourselves not know what to expect, but nobody can tell us what 
will happen. We are exploring new country, and our outlook 
must therefore be doubly sharp, we must be prepared for every 
possible event, and ready to meet every change of fortune We 
must, like a traveller, not be discouraged by reverses, but 
patiently persevere in our course, feeling convinced that the path, 
which for a lorg time may be a thorny one, must m due course 
lead us to a point from which we shall enjoy an extended view 
of the surrounding country, and be able to trace the tortuous 
paths by which the elevation was reached. The faculties which 
are called into active operation in the prosecution of experimental 
scientific research are, in fact, exactly those which are valuable 
in the every-day occurrences of life, the proper employment of 
which leads to success in whatever channel they may happen to 
be directed. A man who has learnt how successfully to meet 
the difficulties and overcome the obstacles which occur in every 
experimental investigation, is able to grapple with difficulties and 
obstacles of a similar character with which he comes in contact 
in after-life. 

{To be continued.) 
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CONDUCTING POWER FOR HEAT OF CER¬ 
TAIN ROCA'S* 

A collection of more than twenty ■specimens of rocks of the best 
marked descriptions were chosen for the purpose, and were 
cut to a uniform shape and size by Messrs Walker, I’.mlc), and 
Beall, of Newcastle on Tyne, and a part of them were sub¬ 
jected to experiment The plates are circular, 5 m m diameter, 
and half-an-incll thick, and they are as smoothly anil accurately 
ground to this uniform si/c as was possible in the else of some 
of the refractory substances as granite, wlnnstone, &c , that were 
employed. On the other hand, many moie friable and softer 
rocks, as chalk, cod, mail, ,Vc , are not included in the list of 
sample sections now collected 

The purpose of the present paper is simply to establish fiom 
the experiments the gcneial bad conducting powers of the hauler 
rocks, and to corroborate in the case of a f< w examples that 
were numerically reduced the conclusions of a similar kind that 
were obtained by.Peclet. 

The rock-plate to be tested is placed on a flat-topped tin 
boiler of its own diameter to raise its temperature on the under¬ 
side to the boiling-point of water, while on its upper side a 
conical flat-bottonjed tin flask of spring-cold water is placed, 
and absorbs the heat transmitted through the rock section from 
its heated side A thermometer inserted through a cork in this 
flask marks the rise of temperature and the quantity of heat 
transmitted through the rock 

A small quantity of heat is also intercepted and absorlied by 
it which requires a part of the higher temperature on the heated 
side to introduce it into the rock, but this quantity is so small 
compared to the quantity which passes through it and enters the 
water, that it may easily be allowed for by a suitable coi rectum 

The flask above the rock contained about 4 lb of water, and 
under the action of the steam heat below, it rose in temperature 
about 1° in 35 seconds for slate, and 1" F in 38 or 40 seconds for 
different kinds of hard and close-grained rocks, as granite, ser¬ 
pentine, marble, and sandstone , while the time occupied for a 
similar rise in temperature'was greatest m the case of a specimen 
of black shale from the coal measures round Newcastle, when 
the thermometer rose 1" m 4S or 50 seconds, or j/pzmi than in 
the case of slate in the proportion of about 5 • 8 

In this series of trials it was easily supposed that the real tem¬ 
perature of the surfaces of the rock-plates was considerably dif¬ 
ferent from those of the metallic surfaces m contact with them , 
and a thermo-electric pair of wires attached to cork-faces was 
now applied to test the real difference of temperatures of the two 
faces of the rocks. Two platinum wires were twisted on to the 
two ends of a piece of iron wire and were connected with the 
poles of a Thomson’s reflective gilvanometei The iron wire 
itself was bent so as to bring its two twisted ends into contact 
with the opposite faces of the rock On testing the thermo-elec- 
tnc arrangement by means of a double tin lid placed between 
its cork-faccs, filled with water of different degrees of tempera¬ 
ture on its two sides (which were measured by thermometers 
inserted in the lids), it was found that a difference of between 3" 
and 4° F produced a deflection of 1 division of the galvano¬ 
meter. 

On now taking a plate of marble out of the heating vessel and 
placing it between the theimopyles, it was found that no sensible 
neat difference was recorded by it, the rock was reversed, top 
for bottom between its poles, and the effect was still insensible, 
although the heat of the finger pressing alone on one of the wnc 
junctions moved the galvanometer 3 0 or 4" In order to increase 
the temperature difference the rock-plate was then brought into 
contact with the metal surfaces by means of mercury , and the 
thermometric flask itself being filled with about 10 lbs. of meroury 
instead of 4 lb of water, it was found that the thermometer rose 
i° in 10 seconds, corresponding to a transmission of 330 heat units 
per hour through a standard plate 1 in thick, and 1 square foot 
in surface. When taken out of its cell and transferred to the 
galvanometer, the temperature difference was now found to be 
about 7 0 j giving the rate of conduction about 47 heat units per 
hour, instead of between 22 and 28 heat units as assigned by 
Peclet. 

The process of lifting the rock out of its cell having undoubt¬ 
edly produced a loss of the heat difference before the measure¬ 
ment was made; a new mode was' now employed, and the 
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wire junctions were pressed against the rock faces in situ, being 
at the same tune protected from the heat of the boiler and ther¬ 
mometer plates facing opposite to them by thick felt wads upon 
which they were fastened to those plates. In this case a very 
different variation lietween the two rock-faces was now found the 
difference m the case of marble being 50“ or thereabouts, while 
the passage of heat into the water thermometer flask was now 
about 264heat units per hour, con espondtng to a conducting power 
of about $ | heat units per hour The same process was applied to 
two kinds of the black shale already described, and their con¬ 
ducting power was found to be much less than that of the fine¬ 
grained marble specimen, being at the rate of only 2 or 2j heat 
units per hour These quantities arc not more than 4th or 4th 
part of the values obtained by Peclet for the same kinds of rocks 
Although time did not permit these experiments to be repeated 
with a different arrangement of the apparatus, when the sources 
of error peculiar to each of them would have been easily removed, 
as their origin m each case is easily explained, yet they confirm 
provisionally the values of the thermal conductivities found by 
Peelet , since in two experiments which certainly gave the values 
alternately in excess and defect, the quantities obtained varied 
from s or 7 to 42 or 47 heat units per hour for a kind of marble 
to which Peclet assigns 22 or ’8 heat units per hour as its con¬ 
ducting power , and in the ease of some other rocks of which 
Peclet describes the conductivity as about half that of the close- 
grained marble just mentioned, the x .dues found by experiment 
also indicate a smaller thermal conductivity of these rocks in 
almost exactly the proportion which Peclet has assigned. 

The form in which it will lx: desirable to repeat these experi¬ 
ments is one which will show the amount and kind of influence 
exercised by junctions between the surfaces of solid, liquid, and 
gaseous bodies in retarding the ti lnstmssion of heat across them , 
as xvell as to conclude the actual therm >1 conductivities of the 
materials employed, and for tins purpos- i suitable modification 
of the apparatus and of the mode- of conducting the experiments 
has been contrived, which it may be expected will fully effect 
the objects which it is thus intended t o obtain 


THE DIVERTICULUM OF T1 IF. SMALL INTES¬ 
TINE CONSIDERED a s a rudimentary 
STRUCTURE* 

''PIlb author took this striutuie ts an illustration in reply to 
A those who are not vet satisfied tint structures exist which 
are useless to the animal body emit lining them Referring (list 
to the ease of the appendix vermifornus of the great intestine, .1 
survey of the anatomy of the cacum m vartoits animals, and of 
the stages of its development in man, leads to the inference that 
this worm-like appendage is a rudimentary and virtually a useless 
structure It has, however, bet 11 generally supposed that, being 
present, it must have some function ; and as it was manifest that 
a thing of this kind at the otherwise closed end of the gi cat 
intestine is a souice of danger by admitting foreign bodies w Inch 
it could not expel, it has beea argued that contrivances designed 
to avert this dinger might be recognised That it opens at the 
back instead of at the bottom of the e.vcum , that its opening is 
oblique , that it has a kind of valve , that it is directed more or 
less upwards, and so on On the contrary, the woim-bke 
appendix is a vistige, the ludimem.uy representative of the true 
ccecum, and all these supposed contrivim.es by which the danger 
is lessened are simply the result of the forward and downward 
development of the great intestine away from the resisting wall 
of the abdominal cavity against which the appendix and hack of 
the intestine he Although from this cause the appendix vermi- 
formis is not nearly so dangeioux a structure as it might have 
been, it is, notwithstanding, occasionally the cause of death. 
The author knew of several cases of this, and every experienced 
pathologist must have met with it Foreign matters get Im¬ 
pacted, causing ulceration, and perforatio 1 takes place, followed 
after a few hours by death 

The conclusion, however, that there are parts within the animal 
body which arc useless, and worse than useless because dange¬ 
rous, U so distasteful to the adherents of the extreme theological 
school that they will rather fall back on the bare possibility of 
some unknown function even for such a rudiment The diverti¬ 
culum of the small intestine may be employed here to complete 
the argument Although in a classification of rudimentary 
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itracturat they would be placed in different groups, the one 
being normal though often varying, the other only occasional, 
they are on the same footing for the purposes of this argu¬ 
ment. It is known to be a vestige of the structure joining the I 
intestine by which, at an early stage of the evolution of the 
animal frame, nourishment is introduced All trace of it usually 
disappears, but occasionally part of it remains as a pouch open¬ 
ing from the small intestine. It has the usual coats of intestine, 
the inner coat presenting the same food-absorbing villi It is 
therefore acting, but no one wdl argue that it is designed foi use 
in those comparatively few persons who possess it Unfortu¬ 
nately it is sometimes the cause of death 1 he author had met 
with cases of this, and it is well known to surgeons It may be 
unable to expel its contents , or by adhering to a neighbouring 
part a noose ts formed, a most dangerous condition, a sort of 
bowel-trap, through which a knuckle of intestine slips, and 
strangulation, followed by death, is the result Here then we 
have an elaborate structure which is useless, or woise because 
dangerous. Were a railway contractor to leave open a siding 
which he had used in the construction of the line, the train might 
dash into it and a fatal accident result This is exactly what is 
done when this diveiticulum of the small intestine is lelt un¬ 
closed, and the fatal accident occasionally occurs Were further 
illustration necessary we might refer to the fact of disease some¬ 
times attacking that functionless structure the rudimentary breast 
in the male < 

The consideration of such structures as the diveiticulum may 
be said not to take us farther than to clear the ground, showing 
us that we have been on the wrong path But a survey of 
rudimentary structures generally carries us farther On the 
hypothesis of the independent origin of species they are unin¬ 
telligible, while the hypothesis of evolution furnishes a clue to 
the whole The facts of embtyology, of paleontology, of rudi¬ 
mentary as well as developed structures are harmonised, and 
the whole present themselves as the result of the opeiation of a 
great law, the equivalent in the organic world of the law of 
gravitation m the inorganic Although we do not as yet sec so 
well how this biological law operates, the anatomist sees enough 
to make him feel that he is shut up to some form or other of ine 
theory of evolution, and that the notion which we imbibed in 
our early years, and have long cherished, that so-called species 
arose independently of each other, must be a mistake 

The slow progress which this view has made in this country 
compared with Germany, the author attributed partly to the 
teleological bias which anatomy early leceived among us, but 
mainly to the fact that anatomy has been taught in the medical 
schools of this country for the most part as a mass of detail 111 
its professional application, without reference to the ideas which 
it suggests when more widely and profoundly studied as a 


SCIENTIFIC SERIALS 

Ocean I/tghtuays, October —The principal article in this 
month’s number is one by Lieut Salaveny, of the Peruvian 
Navy, on the “ Navigation of the Upper Amazon and its 
Peruvian Tnbutai ics,” in which he gives some very interesting 
particulars of the measures that have been adopted by the Peru¬ 
vian Government to open up and encourage the (low of com 
merce along the great fluvial highways which connect the rich 
provinces of the Andes with the Atlantic The amount of work 
done by the Peruvian Government during the last few years m 
the exploration of the region with which the article u. concerned 
is wonderful, and we are sure qutte unknown even to many 01 
those who take an interest in geographical discovery. Captain 
Davis contributes a second article on the Challenger, which is 
followed by one on the Pacific Railways of the South, t e. the 
Southern United States. Two very interesting narratives are 
"A Visit to the Kuh -1 Khwajahin Sistan,” the place mentioned 
being a remarkable hill to the west of Naseribad, the chief city ol 
Sistan; and “A Visit to Kuloja,” by Mr Ashton Wentworth 
Dilke, the plain of Kuloja being “a continuation of the Seven 
Rivers country running up between the Ala Taji and Thian- 
Shan Mountains.”—Mr. E. G. Ravenstem contributes a paper 
on “ Elmina, and the Dutch Gold Coast, ” which is followed by 
an article on the Polarts, the usual reviews, proceedings of 
societies, &c. There are Maps of the former Dutch Pos- 
Sessions on the Gold Coast, of the Amazonas in Peru, of the 


Bulletin de la Soc/itJ Impinaledes Naturalist.* de Alostou, No. 
3, 1872 —Inapaperon tantalum, in this number, M Herman de- 
v ribes five different combinations of the metal with oxygen, two 
only having been hitherto known —There are several zoological and 
botanical lists,—M Decker gives an account of beetles and flies 
met with on a journey to the Astrachan region, Mr M'latch- 
Ian gives drawings of some new species of t’hrygamdes, and 
x C hrysopa, found in Finland and the Caucasus ; M llochhuth 
enumerates the beetles of Kien and Volhynien, &c , while M 
1 indemann furnishes a report on the formation of Ins hcibanum. 

-M I.ubimoff’s paper on a new theory of the field of vision 
uvl magnification of optical instruments, has been elsewhere 
noticed m our columns 

Vo 4 (1872) cumnunces with an interesting article, with 
illustiations, by M Mayrwskt, on evolution of the barbules of 
/f mameata, showing the various stages from that of 
simple hairs consisting only of epidermic cells.— Son* 1 strictures 
on M Lubimoff’s views as to the field of vision are offered by M. 
liicdichin, who thinks the theory neither new nor exact —M. 
llochhuth continues his list of beetles (as also in the following 
number), and M. Kryloff describes some geological 1 formations 
in the Government of Kostroma —Dr Dreschler communicates 
an account of a collection of mathcniadc.il and physical appa¬ 
ratus in Dresden and the number concludes with a table of 
meteorological observation in Moscow, in 1872 


SOCIETIES AND ACADEMIES 


Royal Horticultural Society, Sept 17 —General Metfmg 
-Mr Henry Little in the chair—The Rev M t J Berkeley called 
altuition to some pears, part of which were cracked and small, 
while the rest were perfect They had been taken from opposite 
sides of the same tree, and the difference was probably caused by 
injury from wind when in a young state —Mr Bull exhibited for 
the first time Odontoglossum Banin, a nearally of 0 vtxi/larium, 
and which Prof Reichenbach suggests may be a hybrid between 
that species and O Phahenopits 

Oct 1 —General Meeting —Mr Henry Little in the chair — 
1 lie Rev M J Berkeley alluded to the numerous interestuig and 
rare species of fungi which were exhibited Paulin r atro- 
t,wu atoms, sent by the Rev W W Newbould from 
Woburn, Russula arirata, by Miss Hubbard, from Horsham , 
H\,Ilium squamosum, new to Britain, from Somerset, by Mr. 
Aubtey Clark , Cortinanu 1 ore!hunts, also new to Britain, from 
Lppmg Forest, by W G Smith, &.c Mr Berkeley also refeired 
to Schweudener’s theory as to the nature of lichens Bornet 
had recently published an admirable paper in support of the 
Mine views He himself, howevei, was not convinced of their 
correctness On the contrary he believed he had seen the 
gomdta of Parmeha originating from hyphx- within the ceils of 
some dnft wood from the Arctic regions 1 le also read a letter 
(torn Dr Thwaites, of Ceylon, who thought that the symme¬ 
trical growth of the lichens was an argument against one portion 
being parasitic on the other. 

PHIT ADELPHIA. 

Academy of Natural Sciences, Jun* ro — Dr Ruschen- 
berger, president, in the chair —Mr Gentry made the fol¬ 
lowing remarks —At the last meeting of the Academy, 
Mi Meehan made some observations upon the peculiar stiuc- 
ture of the flowers oi Pcdiculans Canadians, observing that 
he had vainly watched them during two seasons with the 
view of determining the manner m which they were fer- 
tdised He further said that he had noticed that they received 
the attention of a species of humble-bee, for the sake of their 
honey, which, in order to accomplish its purpose, always bored 
a hole into the side of the tube On Wednesday morning last, I 
visited a spot where the plants were growing luxuriantly, afford¬ 
ing an interesting field for observation It was not long before 
[ observed a Bombus terrestru to alight upon the outer side of 
the tube of a flower, at a distance of three feet from me At 
this distance it did seem as if the bec in order to obtain the 
honey which it secretes, produced a slit into the tube, as Mr 
Meehan observed. But the movements of the bee being so 
quick, and the distance too great to judge accnrately, I ap- 
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proached the insect by degrees, until I was within three inches 
of it, when the whole process became apparent. The bee, 
however, was so intent upon its labours, as not to take any notice 
of me The flower is composed of an erect tube, with a natural 
cleft running along its lateral walls from above, through one- 
third its entire length, presenting outwardly apparently a mere 
crease, from the manner in which the compressed margins of 
the upper lip fit into the rolled-in edges of the lateral lobes of 
the under lip The upper lip is compressed, arched, and 
beaked, presenting an aperture at the apex, through which 
passes a curved pistil, the lower lip is reflexed, consisting of 
three lobes, one median and two lateral, assuming a platform 
arrangement. Enclosed within the upper lip are four stamens, 
didynamous, with their anthers turning backwards, facing each 
other vertically When ripe these anthers split upon the inner 
side, thus giving a fancied resemblance to an oval snuff-box 
thrown bnckmrds upon its hinges Each cell is filled with 
white pollen pains Now when the bee alights upon the tube, 
by means ' 1 unk, it opens the natural cleft above alluded 
to, and having ’ilitl* gained partial entrance, it would defeat its 
mtenthm did not the length of the flower’s tube when contrasted 
with that ot the bee’s trnnk, necessitate the admission of the 
entue head also. In this operation the lips of the flower are 
pressed apart, the margins of the upper hp are separated to 
receive the head, and the pollen grains, already ripe, by the 
considerable motion to which they are subjected, become dis¬ 
lodged from their cells, and fall down in a dense shower upon 
the bee’s back and head Having obtained the coveted sweet, 
it flics to another flower upon adifferentstalk, as I observed in a 
score of cases during two days, but before renewing the pre¬ 
ceding operations, stations itself awhile upon the lower lip, its 
head coming in contact with the stigma of the pistil Then, by 
means of the hairs that line the inner side of the tarsus of each 
interior leg, and the constant rubbing together of the parts 
comprising its trojphi or its instruments cibaria the attached 
pollen grains are sent flying in every direction, sure to 
adhtre to the stigma whilst observing the above pro¬ 
cess, I also noticed that after the lips had been pressed 
apart, and weie permitted to regain their position, the 
upper lip, being somewhat elastic, sprang back to its place 
with considerable force, sending through the aperture, through 
winch passes the pistil, a complete cloud of pollen, enve¬ 
loping the stigma upon every side. This operation can be 
performed artificially, by taking hold of the under lip with the 
left thumb and fore-finger, and pulling the upper lip backward, 
by the right, and then releasing the hold of the latter the 
upper lip springs to its place, spirting the pollen through the 
aperture upon the left hand, rrom the above it is to be seen, 
that the plant has two chances of being fertilised—one by its 
uwn pollen, and the other by that of another Although the 
flower seeds abundantly, yet I am disposed to think that it is 
mainly through the pollen of another that the seeds become per¬ 
fect I incline to this opinion because, in an examination of 
many pods, 1 noticed that a few seeds were found 111 a rudimen¬ 
tary condition, apparently manifesting a tendency to abort, while 
the majority were in a vigorous condition, the former, doubt¬ 
less, bung the effects of self-fertilisation in part, which, as is 
well-known, is a degenerating jiocess 1 desire also to call 
attention to an inteies'ing uiscoiery which I was enabled to make 
recently, whil-t engaged in an examination of a double flower of 
Ranumulus Jasiuularts In the genus Ranunculus, the corolla 
of a normal flower is made up of five petals, each of which on 
the inner side of its basal part is usually provided with a scale 
This scale from its position is denominated the nn tanfcrcus scale 
In the specimen under consideration three of these scales had 
assumed the character of petals, agreeing with the flower’s true 
petals in every particular except si/*, being but three-fourths the 
dimension of the latter. It very frequently happens that we 
find, m examining flowers, parts which we can refer to no organ 
with which we nave become acquainted. They appear to be 
distinct from any of the whorls which make up a perfect flower, 
although located among them and attached perhaps to them. 
AH such parts are designated as appendages. Under this cate¬ 
gory are placed the scales that are characteristic of some species 
of Crowfoot Prof. Ltndley thinks that these small appendages 
are barren stamens united to the bases of the petals. Tnis 
opinion I think is a just one From the facts here indicated it 
is reasonable to conclude, that the double flowers of the Ranun¬ 
culus do not always originate by true staminal metamorphosis, 
but sometimes by scale transformation; also that nectariferous 


scales when they exist are barren stamens, which favourable con¬ 
ditions may develop into true petals. Whilst examining several 
specimens of Potmhlla canadensis lately, I was struck with the 
variableness displayed in the number of segments which con¬ 
stituted their outer or c&lycine whorls. This series in PotentUla, 
as is well known, consists of five sepals, with as many inter¬ 
mediate bractlets In the specimens to which I refer, I counted 
from seven to ten bractlets This numerical variation I am 
confident results from the splitting, so to speak, of some or all 
of the primary bractlets, as specimens were observed which 
exhibited all the transitional forms, from a slight indentation at 
the apex to partial and complete division. 


Paris 

J Academy of Sciences, Oct. 13 —M. de Quatrefages, pre¬ 
sident, in the chair —The president announced the death of M. 
Antoine Passy —The following papers were read:—On crys¬ 
talline dissociation, by MM Favre and Valson. This portion of 
the author’s researches deals with the estimation of the work 
done in saline solutions. Tables of the value of thi? work were 
given —Researches on the ancient fauna of the Island of Ro¬ 
driguez, by M Alph. Milne Edwards —Verification of Huy- 
gliens's law by means of the prismatic method, by M. Abria — 
Monograph on the fishes of the family of the Sytnbtanchtdee, 
by M. C Dareste —On a mechanical purifier for illuminating 
gas which will also serve to mix vapour with the gas, by M. D 
Colladon - Researches on the action of the so-called antiseptics 
on carbuncular virus, by M. C Davaine The author found the 
bodies in question were, as a rule, effective in destroying the 
virus —Studies on the Phyltoxaa, continuation by M. Max 
Cornu—On the oak Phylloxna, by M Balbam—Note on a 
new method of tempering steel, by M. H Caron The method 
consists in quenching the heated steel in heated water, the tem¬ 
perature \atying with the size of the article. The author stated 
that this method augmented the elasticity considerably without 
altering the softness of the metal —On the use of potassic 
disulphate as a means of detecting galena, by M. Jannettaz.— 
Meteorological observations made in a balloon, by M. G. 
Tissandicr —New remarks on the epidemic goitre of the St. 
Etienne barracks, by M liergeret. 
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THURSDAY, OCTOBER 30, 1873 


OUR NATIONAL MUSEUMS 
E may congratulate ourselves that the Museum 
question is now being taken up with vigour. Not 
only must the Royal Commission on Science include it 
among their inquiries, but the Society of Aits is directing 
public attention to it. 

This is the more opportune, as the intention of the 
Government to transfer to irresponsible trustees the only 
museums under the direction of a Minister of State has 
recently been declared, and needs only to be declared to 


“ Mr. Gurdon to the Secretary 0/ the Society of Arts. 

“July 5, 1873. 

“ Sir —Mr Gladstone desires me to acknowledge the 
receipt of your letter of the 3rd inst, requesting him to 
leceive a deputation to present the memorial from the 
.Society of Arts, on the subject of the museum at Bethnal 
Green I am directed to expi ess Mi Gladstone’s sincere 
regret that the piessure of lus duties, as I'irst Lord of 
the Treasury, rendeis it absolutely necessary that he 
should confine his attention to those matters which fall 
directly within his piovince , and he therefore trusts that 
those on whose behalf you have written will kindly 
excuse him if he asks them to addiess themselves to the 
Privy Council Office ” 

“ The SecreUvy of the Society of Arts to Mr Guidon. 


be condemned on all hands. 

We now let the following documents speak for them¬ 
selves. Next week we shall return to the subject — 

I 

Memot tal to the Right Honourable W. E Gladstone, M.P 

“ 1 We, the undersigned members of the Council and 
Members of the .Society for the Encouragement of Arts, 
Manufactuies, and Commerce, request the attention of 
Her Majesty’s Government to the remarkable pioof of 
the public desire for instruction and pure enjoyment 
afforded by the examination of works of Art and Science, 
which has been shown by the opening of the Bethnal 
Green Museum. 

“2 Tins Museum, established in one of the poorest 
and busiest districts in London, where men, women, 
and children are most laboriously employed, has been 
ffequented during three months by more than 700,000 
visitors,* a number which probably exceeds that of the 
visitors to all the other metropolitan museums and gal¬ 
leries during the same period 

“ 3. The undersigned submit that this museum could 
never have come into useful existence, and have been in¬ 
strumental in conferring great benefits on the people, 
without the aid of Parliament, and they desire to press 
this fact upon the consideration of Her Majesty’s Govern¬ 
ment, with the hope that they will submit to Parliament 
the policy so essentially national of voting increased 
means to facilitate the establishment of museums, libra¬ 
ries, and galleries of Science and Art in large centres of 
population, wherever such localities are willing to bear 
their share in the cost ” 

Appended to this are the signatures of 250 Peers, 
Members of Parliament, and othei well-known and dis¬ 
tinguished men. 

II. 

Correspondence relatino 10 the above Memorial. 

“ The Secretary of the Society of Arts to the Right Hon. 

IV. E. Gladstone , AI.F 

“July 3, 1873. 

“ Sip.—A memorial relative to the beneficial action of 
the Betnnal Green Museum, has been prepared by the 
Society of Arts for presentation to you. 

“ It has been signed by one hundred and fifty members 
of the Council and of the Society, of .whom twenty-two 
are peers, and sixty-three arc members of the House of 
Commons. In addition to the above, thirty-seven peers 
and sixty-three members of the House of Commons, not 
members of the Society, have expressed their concurrence 
m the object of the memorial. 

“ I am directed to request that you will have the kind¬ 
ness to receive a deputation to present the memorial, and 
to name a day for doing so, giving, if possible, at least a 
week’s notice.” ' 


-ople . to 3»«t December, 187a, only su months end » Ha 

they amounted to 901,464, whilst the number of the general visitors to t 
British Museum for the whole ye»r 1871 were only 404,068 —October 1873 
No. 209—VOL. VIII, 


“ SIR,--I have btought before the Council your letter of 
the tth July, in icply to mine of the 3rd July, asking Mr 
Gladstone to receive a deputation to piesent a memorial 
from this Society on the subject of thfl Bethnal Green 
Museum The Council obseive that you express Mr. 
Gladstone’s legret that the pressure of his duties as First 
Lord of the 1'icasuiy lenoeis it absolutely necessary that 
he should confine his attention to those matters which 
fall ducctly under lus province, and his tuist that those 
on whose behalf the icccption of a deputation was sought 
will kindly exeusi linn if he asks them to addiess them¬ 
selves to the Privy Council Office. 

I am directed, in leply, to point out that the memorial, 
having relation to a subject of vast importance to the 
education, gencial cultivation, and social welfare of the 
people, did appeal to the Council to bring the subject 
strictly within the consideration of the Hume Minister, 
lather than of a depot men t of the Government More¬ 
over, it did appear to the Council that the deep interest 
which the subject excites is manifested by the unusual 
character of the signatures, being those of 60 peers and 
130 members of the House of Commons attached to the 
memorial, and justified the Council in asking for the spe¬ 
cial attention of Mr Gladstone himself 

Under thesi cucumstances, the Council submit their 
conviction that the subjtct involves considerations of 
principle and policy worthy the attention of the Prime 
Minister of this country, and too wide in its political and 
fiscal considerations to be dealt with effectually by any 
single department of the Government. 

‘‘They, therefore, respectfully decline to adopt Mr. 
Gladstone’s suggestion that they should address them¬ 
selves to the Privy Council Office ” 

“ Mr. Gurdon to the Secretary of the Society of Arts . 

“ Sir, — I am directed by Mr. Gladstone to acknowledge 
the receipt of your letter of the 18th inst., and to request 
that you will be kind enough to acquaint the Council of 
the Society of Arts that the intention of the reply to your 
communication of July 3 was to point out that, m regard 
to a subject of the nature of that which you brought 
before him (viz. the beneficial action of the Bethnal Green 
Museum), which falls properly within the province of a 
department of the State appointed to deal with it, the First 
Lord of the Treasury could not take the initiative out of 
the hands of that Department. 

“ This Mr Gladstone would be doing were he to re¬ 
ceive the proposed deputation , and he would be acting 
contrary to tne rules of administration which are neces¬ 
sary for the conduct of public business 

“ If, however, the Society of Arts think fit to favour 
him with a written communication, Mr. Gladstone will 
himself correspond with the proper department concern¬ 
ing it.” 

“ The Secretary of the Society of Aits to the Right Hon. 

W. E. Gladstone, M.P . 

"Sir,—T he Council of the Society of Arts have 
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directed me 10 reply to Mr. Gurdon’s letter of July 22, In 
Which he sttttes that, ‘if the Society of Arts think fit to 
place before you a written communication, you would 
^ourself correspond with the proper department concem- 

“ The deputation which desired to have the honour of 
waiting on you, and explaining in detail the objects of 
the memorial, would have stated that, in their view, the 
experiment of the Bethnal Green Museum is suggestive of 
the following points — 

“ l. That a general popular desire exists for such 
museums, and that it would be good national policy for 
the Government to encourage the establishment of them. 

“2. That like primary elementary schools, it would be 
impossible that such museums could, without State aid 
and inspection, become part of a national system, aiding 
technical instruction and secondary education. 

“ 3. That this question, unfettered by any denomina¬ 
tional difficulties, is quite ripe for solution ; that the 
necessary expenditure for aiding museums of science and 
art would be advantageous from every point of view, even 
remunerative as respects commerce , and, further, would 
be auxiliary in promoting morality and social good 
order 

**4. That such museums are absolutely necessary to 
the industrial progress of the country, which is behind 
other countries already tn the possession of them. 

“ S That the time has come when it is necessary that 
all public museums and galleries of works of science and 
art receiving Parliamentary aid, should be brought under 
an intelligible system of administration, controlled by a 
responsible Minister of State, so as to render them 
auxiliary to the development of local museums and gal¬ 
leries 

“ The Council submit that these are subjects not only 
of general policy, but involve some new principles of ad¬ 
ministration, large financial considerations, the leform of 
old institutions, &c, which it is the province of the gene¬ 
ral Government, and not of any single department, to 
deal with The Council especially desired that the 
answer they might receive should cotne direct from your¬ 
self as Prime Minister. They could not hide from them¬ 
selves the knowledge they possessed of the several de¬ 
partmental difficulties which attended the opening of the 
Bethnal Green Museum, and that they had been made 
cognizant, through Parliamentary returns and the revised 
estimates for 1871-2, of the opposition which the Treasury, 
as lately administered, had persistently offered to carry 
into effect the decisions made by Her Majesty’s Govern¬ 
ment in 1866, for conducting the Bethnal Green Museum. 

“The Council respectfully request jou to have the 
kindness to bring this memorial before Her Majesty’s 
Government They hope it will meet with favourable 
consideration, and lead to decisive action , and they will 
feel obliged by receiving an answer upon it at as early a 
penod as convenient ” 

u Mr. Cur don to the Secretary of the Society 0/ Arts. 

" Sir—M r. Gladstone desires me to acknowledge the 
receipt of your letter of October 6th, the contents of 
which ho will not fail to make known to his colleagues.’* 
III. 

Resolutions of the Council of the Society of Aits passed 
at their last Meeting — 

“ 1 That the undermentioned persons be invited to serve 
on a Standing Committee for the purpose of bringing under 
parliamentary rcsponsibiliiy the National Museums and 
Galleries, so as to extend their benefits to Local Museums, 
and to make them bear on public Education. The follow¬ 
ing are the several objects in view for effect rg this pur¬ 
pose 

“2. All Museums and GaUerias supported or subsidised 
by Parliament to be made conducive to the advancement 


of Education and Technicallnstruction to the fullest extent, 
and be made to extend their advantages to the promotion 
of original investigations and works in Science and Art. 

“3. To extend the benefits of National Museums and 
Galleries to Local Museums of Science and Art which 
may desire to be in connection, and to assist them with 
loans of objects. 

“4. To induce Parliament to grant sufficient funds to 
enable such objects to be systematically collected, es¬ 
pecially in view of making such loans. 

“ 5 For carrying out these objects most efficiently, to 
cause all National Museums and Galleries to be placed 
under the authority of a Minister of the Crown, being a 
member of the Cabinet, with direct responsibility to 
Parliament, thereby rendering unnecessary, for the 
purpose of executive administration, all unpaid and 
irresponsible trustees, except those who are trustees under 
bequests or deeds, who might continue to have the full 
powers of their trusts, but should not be charged with the 
expenditure of Parliamentary votes 
“6 To enter into correspondence with all existing 
Local Museums and the numerous Schools of Science and 
Art, including Music, now formed throughout the United 
Kingdom, and to publish suggestions for the establish¬ 
ment of Local Museums. 

“7 Also, to cause the Public Libraries and Museums 
Act (18 and 19 Vic c lxx.) to be enlarged, in order to 
give local authorities increased p owers of acting. 

“ Farl of Carnarvon. Hr Hooker, F R.S. 

Earl Russel L C Wren Hoskyns, M P J 

Lord Flcho, M P James Howard, M P i 

Lord George Hamilton, M P. Prof Huxley, F R S. 

Lord Houghton U J Kay Shutlleworth, M.P. 

laird Lyttelton George Melly, M P, * 

Sir T Acland, Bart. M.P. S Morley, M P. 

Sir Antonio Brady Hr Mouat 

Sir John Lubbock, Bart, M.P A J Mundella, M P 
Right Hon Sir Stafford North- Trof Roscoe, F R S. (o( Owens 
cote, Bart, C B , M P College, Manchester) 

Sir Wm T homson, K R S Lyon Playfair, C B , M P 
Sir S Waterlow, Bart, Lord Hodgson Pratt 
Mayor of London Prof. Ramsay, F.R.S. 

Sir Joseph Whitworth, Bart C. Seely, jun M P. 

Right Hon. Sir John Taking- Col Strange, F R S. 

ton, Bart, M.P E. Thomas, 1 R.S. (Athe- 

Right lion. W. J Henley, meum Club). 

M P. George Trevelyan, M.P. 

Right Hon Cowpcr Temple, Thomas Twining. 

MP Prof Tyndall, h.RS 

The Hon. Mr Justice Grove G W Ward (Nottingham). 
Thomas Ashton, (Manchester). Prof Williamson, F R.S. 

E. A. Bo wring, M P. Also the Heads of the City 

Hr Carpenter, F R S Companies for the time 

Henry Cole, C U being 

Montague Carry, Also the Chairmen of Local 

W DcU Rue, F R S. Committees of Schools of 

E B F.astwick, M P. Science and Art, and of 

Gabriel Goldney, M P Local Museums Committees 

Principal Greenwood {of Also the members of the 
Owens ColL, Manchester). Legislature who signed the 
John Henderson, M.P. Bethnal Green Memorial. 

(By order) " P. Le N eve Foster, 
Secretary" 


SPENCER’S DESCRIPTIVE SOCIOLOGY 
Descriptive Sociology, or, Groups of Sociological Facts. 
Classified and arranged by Herbert Spencer, No. I. 
—English; complied and abstracted by James Collier. 
■ (London : Williams & Norgate.) 

OT long since, an announcement appeared m 
Nature of Mr. Herbert Spencer’s plan of pub¬ 
lishing, not a complete and finished treatise on Socio- 
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logy, but a collection of classified materials for the use 
pf students and investigators. The origin of this impor¬ 
tant work is explained in the following extract from the 
preface to Part I., which has now appeared. 

“In preparation for the Principles of Sociology, re¬ 
quiring as bases of induction large accumulations of 
data, fitly arranged for comparison, I, some five years 
ago, commenced by proxy the collection and organisa¬ 
tion of facts presented by societies of different types, past 
and present : being fortunate enough to sccuro the 
services of gentlemen competent to rairy on the process 
in the way I wished. Though this classified compilation 
of materials was entered upon solely to facilitate my own 
woik j yet, after having brought the mode of classifica¬ 
tion to a satisfactory form, and after having had some of 
the tables filled up, I decided to have the undertaking 
executed with a view to publication, the facts collected 
and ai ranged for easy reference and convenient study of 
their relations, being so presented, apart from hypotheses, 
as to aid all students of Social Science in testing such 
conclusions as they have drawn, and m drawing others ” 

An objection to this scheme, which struck most who 
noticed its announcement, was that materials thus 
arranged would form a patch-work of dead scraps, rather 
than an organic whole The specimen which was lust 
circulated, relating to one of the barbaric grades of 
culture, confirmed this unfavourable expectation. Now, 
however, that a section of the actual work has been pub¬ 
lished, it is evident that the scheme can be made to 
carry an intei est of its own, and even to serve an educa¬ 
tional purpose This first section is a methodical summary 
of the development of England, intellectual and moral, 
from the beginning of its history in Caesar’s time, to about 
AD. 1850 At the first glance, it suggests a question 
which may disconcert not a few of the lecturers and 
tutors engaged in training students in history at our 
Universities. This question is, whether the ethnologic il 
record of national life ought any longer to he treated as 
subordinate to the political record of the succession of 
rulers and the struggles for supremacy of ruling families, 
or whether the condition of society at Us successive 
periods is for the future to be considered as the mam 
subject, only marked out chronologically by reigns, 
battles, and treaties. This question has, it is true, been 
already raised. It is, in fact, the issue between historical 
chronicle and the philosophy of history as rival subjects 
of study. But Mr. Spencer’s work brings it more cleaily 
and practically into view than any previous one, as will 
be seen from the following outline of his scheme. It con¬ 
sists of two parts. 

The first part is a series of tables, arranged in thirty to 
thirty-five columns, each with a heading of some depart¬ 
ment of social life or history, which again are combined 
into groups. Thus the group of columns relating to the 
structure of society takes in political, ecclesiastical, and 
ceremonial departments, under which agam we find 
separately given the laws of marriage and inheritance, the 
regulation of tribes and castes, the military and ecclesias¬ 
tical organisation, and the ceremonies and customs of 
daily life. Next, the group of cohiiqns devoted to the 
functions of society, regulative and operative, contains 
particular* pf the morals, religion, and knowledge of each 
the ttate 0 language, and the details of industry, 


commerce, habitations, food, clothing, and artistic pro¬ 
ducts. Three special columns at the beginning, middle, 
and end of this long colonnade, contain the skeleton of 
ordinary history 1 namely, the principal dates, names of 
rulers, and political events. Thus, by glancing across 
any one of the huge double pages, we see the whole 
condition of England at any selected period. Thus, in 
the century after the Norman Conquest, the influence of 
the invaders is observed in the growth of architecture, pamt- 
mg, music, poetry, the introduction of new food and more 
luxurious living, the importation of canonical law and of 
mathematics from the East, and so on through all the 
manifold elements which made up the life of noble and 
villain in our land. I f the page be turned to the 16th cen¬ 
tury, the picture of English life is not less distinct. The 
scholastic philosophy is dying out, men’s minds are newly 
set to work by the classical revival, by voyages into new 
regions, the growth of mercantile adventure and political 
speculation , chivalry ceases, archery declines ; judicial 
torture is introduced, the “ Italian” ertme of poisoning 
becomes frequent, the ancient belief in witchcraft and 
pervading demons holds its ground, as do the miracle- 
plays and local festivals 1 but a highway act is passed, 
new roads are being made, the new houses have chimneys, 
their furniture and fare become more luxurious ; the 
power of the old feudal families is destroyed, the Star- 
Chamber is new-modelled ; church-fasts are still observed 
under pain of imprisonment, and high offices of state are 
still m the hands of churchmen, but among the signs of 
momentous change come the dissolution of monasteries, 
and the distinct appearance of a sect of Protestants Thus 
the tabulated record goes on till it ends near the present 
day, among such items as Trades’-Unions, Divorce 
Courts, the Manchester School, County Courts, Free 
Thought, Railways, Rifled Cannon, Pra-Raphaelitism, 
Chartism, Papal Aggression, and the crowding events of 
modern manufacture and science. 

It is by following the several columns downwards, that 
the principle of Evolution, the real key to Mr. Spencer’s 
scheme, is brought out into the broadest light. It seems 
most strange, however, that he should not have placed m 
its proper niche the evidence of pre-histonc archeology. 
Mr. Spencer can hardly doubt that the stone implements 
found in England prove the existence of one, or probably 
two, stone-age populations before the Kelts, who, under 
the name of Ancient Britons, begin his series. If he ac¬ 
knowledges this, why should a first link so important in 
his chain of evolution have been droppedOtherwise 
the chain is carefully stretched out so as to display it 
from end to end In many matters simple and direct 
progress is the rule. From the Ancient Briton’s bow with 
its bronze-tipped arrows, to the cross-bow, the matchlock- 
gun, and thence through successive stages to the rifled 
breech-loader j from the rude arithmetic before the intro¬ 
duction of the “Arabic” numeuils, through the long series 
of importations and discoveries which led to the infini¬ 
tesimal calculus in its highest modern development; from 
the early English astronomy, where theie was still a 
solid firmament studded with stars, and revolving on the 
poles about the central earth, to the period when the per¬ 
turbations of planets are calculated on the theory of gravi¬ 
tation, and the constitution of the fixed stars examined 
hy the spectroscope—these are among the multitude 
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of cates illustrating the development of culture in its 
straightforward course. Harder problems come before 
us, where we see some institution ante, flourish, and 
decline within a limited period, as though resulting from 
a temporary combination of social forces, or answering 
only a temporary purpose in civilisation. 

To take an instance from Mr. Spencer's Table, English 
history has seen the judicial duel brought in at the 
Conquest, flourishing for centuries, declining for centuries 
more, till its last formal relic was abolished in 1820. 
Again, in the Old English period, marriage appears as a 
purely civil contract, on the basis of purchase of the 
wife; then with Christianity comes in the religious 
sanction, which by 1076 had become so absolute that 
secular marriages were prohibited : with a strong turn of 
the tide of public opinion, the English Marriage Act of 
1653 treated marriage as a civil contract, to be solemnised 
before a justice of the peace ; till after a senes of actions 
and re-actions, in our own day the civil and ecclesiastical 
solemnisation stand on an equal footing before the law. 
Closely similar has been the course of English society 
on the larger question of a National Church, which, soon 
after the introduction of Christianity, claimed an all but 
absolute conformity throughout the nation, practically 
maintained the claim for ages, and then was forced back 
to toleration, which has at last left it with a supremacy 
little more than nominal This is not the place to discuss 
these subjects for themselves, but to show how the table 
before us, by its mere statement of classified events m 
chronological order, must force even the unwilling student 
to recognise processes of evolution in every department of 
social life. The writer of the present notice once asked 
an eminent English historian, a scholar to whom the 
records of mediaival politics are as familiar as our daily 
newspaper is to us, whether he believed m the existence 
of what is called the philosophy of history. The historian 
avowed his profound distrust of, and almost disbelief in, 
any such philosophy. Now it may seem a simple matter 
to have tabulated the main phenomena of English social 
and political history m parallel columns, as Mr ColUer has 
here done under Mr. Spencer’s direction, but his tables 
are a sufficient answer to all disbelievers in the possibility 
of a science of history. Where the chronicle of individual 
lives often perplexes and mystifies the scholar, the gene¬ 
ralisation of social principles from the chronicler’s mate¬ 
rials shows an order of human affairs where cause and 
effect take their inevitable course, as in Physics or 
Biology. 

It may be objected, however, that summing up com¬ 
plex events in short headings, and arranging these in 
columns, is a rough and ieady method often leading to 
erroneous inferences, and even liable to gross error. It 
is evidently in order to guard against this that Mr. 
Spencer follows the first part of his scheme by a second. 
Here, under their proper headings, the passages from 
standard authorities which vouch for the brief statements 
in the tables are given in full, and with references. This 
part of the work, much the largest m extent, is thus an 
elaborate historical commonplace-book, containing some 
thousands of selected quotations. Mr. Collier is on the 
whole to be congratulated on the completeness of his 
reading, and the discrimination with which he has chosen 
his passages. So much information, encumbered with so 


little rubbish, has never before been brought to bear on 
the development of English institutions. There is hardly 
a living student but will gain something by looking 
through the compilation which relates to his own special 
subject, whether this be law or motals, education or 
theology, the division of labour or the rise of modem 
scientific ideas Of course it is very far from perfect. 
There are some actual blunders j a weak authority is 
often taken where a strong one was to be had j small 
matters are often put in, and large ones left out; the want 
of notes leaves no opportunity of correcting an author's 
half-true statement. Thus under the heading of Acces¬ 
sory I nstitutions, there is a good account of the Royal 
Institution and the Pharmaceutical Society, and a men¬ 
tion of the Russell Institution and the Swedenborg 
Society, but not a word of the Royal Society. An extract 
from the Pictorial History of England ascribes the 
system of Sunday Schools to Mr. Robert Raikes, of the 
Gloucester Journal, about 1780, whereas their real in¬ 
ventor, Jonas Hanway, flourished at an earlier date. 
Again, under the heading of Religious Ideas and Super¬ 
stitions, various slips are to be noticed It was natural 
enough that, years ago, Brand should, in his Antiquities, 
have considered the country rite of throwing toast to the 
apple-trees to secure a fruitful year as being a “ relic of the 
heathen sacrifice to Pomona; ” but a modern reader 
quoting him, should never in Brand’s old-fashioned way 
have dragged m a Roman deity to account for a genuine 
English superstition Just below this is the following 
sentence in brackets, and without an author’s name .— 
“The resistance of tides in the Wash caused by their 
meeting with the ebb-waters is called the /Egar—one of 
the gods of the Scandinavian mythology.” This statement 
is misleading, and not the less so for having a real ety¬ 
mology hidden behind it Our English word eagre, sig¬ 
nifying the “ bore ” of an estuary, is Anglo-Saxon ea^or, 
the sea, and its use merely asserts the plain fact that the 
sea runs up the channel It is true that there is a corre¬ 
sponding old Norse word oegtr, the sea, and that this in 
Scandinavian mythology becomes the personal name of 
CEgtr, the Sea-god But it does not follow that our 
eastern counties’ word had ever any such mytho¬ 
logical notion attached to it. These happen to be the 
first weak points which struck the writer in glancing over 
a page or two in quest of errors. It is needless to con¬ 
tinue this critical process on a professed book of extracts ; 
enough has been done to show that the proper use of such 
a work as the present is not so much to furnish the scholar 
with complete second-hand ideas, as to indicate how the 
ideas lie and where they may be obtained first-hand. 

Mr. Spencer, out of the evidence amassed by the 
readers collecting facts under his direction, might have 
made an admirable treatise of the usual kind on the 
History of English Civilisation. No doubt, however, 
for years to come lectures will be delivered and articles 
written full of suggestive facts in the history of culture, 
which the initiated will recognise as borrowed from the 
unwieldy pages of this present atlas-like compilation. 
In the meantime, we may hope that Mr. Spencer’s 
scheme may be carried out through the whole range of 
savage and civilised life, and that his tables of develop¬ 
ment of culture (printed on one side of the paper as if in 
anticipation of such use), may be set up like maps on the 
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walls ot class-rooms. They are certainly to be compared 
with maps for the range and precision and correlation of 
parts with which they show their contents at a glance. 

E. B. Tylor 


OUR BOOK SI/ELF 

Aus der Vrsseit. Bilder aus der Schopfungsgeschichte, 
von Prof. Dr Karl A. Zittel, in Munchen. Mit 78 Halz- 
schnitten. (Munchen Rudolph Oldenbourg, 1871 2.) 
THIS is one of a series of popular works on Science 
entitled “Die Naturkrafte,” that are being published 
at intervals by Herr Oldenbourg, of Munich. Prof 
Zittel, in his preface to the present work, speaks of 
the vast influence which popular scientific litera¬ 
ture is calculated to have upon the entire development 
of a people, and therefore insists on the great im¬ 
portance of diffusing, in an intelligible manner, among 
the people thoroughly correct, notions of every science, in¬ 
stead ol mincing down scientific truths until they lose all 
that is characteristic or informing. It is, perhaps, of far 
more importance that scientific books meant for the 
people should be as absolutely correct and as far ad¬ 
vanced as it is possible to be, than those intended for 
scientific men themselves. The latter can discover and 
reject the false or imperfect j the former in their ignor¬ 
ance accept what is written as the truth, and the injury 
thus done is often serious in its consequences and may 
take a generation or longer to remedy. Popular scientific 
works, like school text-books of science, ought to be 
written only by those who are thoroughly masters of their 
subjects rhe book before us seems to us to be in this 
respect satisfactory. In a senes of chapters, each 
corresponding mainly with one of the great geological 
penods, the author endeavours to present a senes of 
pictures of the gradual development of our earth, mainly 
with reference to the life which it supports. He seems to 
know his subject well in all its aspects, and presents in an 
interesting and intelligible way the latest results of geolo¬ 
gical research, with the conclusions derived therefrom by 
the most advanced thinkers. The illustrations are very 
good, and the work as a whole is a good specimen of a 
popular scientific treatise. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. No notice is taken of anonymeus 
communications.] 

Remarkable Phenomena 

It may be within the memory of some of your readers that 
between the 15th and 20th August, 1868, a succession of waves 
reached Sydney, and weie recorded by the eelf-regiSiermg tide- 
gauge. The average interval between the waves was about 25 
minutes, and the greatest oscillation 34 inches, measuring from 
the crest of one wave to the hollow of the next. It was thought 
at the time that they w ere earthquake phenomena. 

A similar visitation has just readied us, but it was not so 
marked in its character. The self regis'ermg tide-gauge shows 
that the disturbance began during the afternoon ol the 15th, and 
attained us maximum between 1 A m and 4 a m. of the 17th, 
the gieatest oscillation, amounting to 5 mche>, occurred between 
3.15A.M and 3 33 A M ot the 17th, the average interval of the 
waves at this time was 25 minutes, hut the average of 20 between 
8 p.m, and 5.30 a.m. was 28 minutes. The waves cannot be 
traced beyond the 18th. 

On the afternoon of the i 6 th we had a thunderstorm, during 
which the barometer was very unsteady, and the barograph 
‘beets show some peculiar curves ; strange to say, the average 


interval of the 5 most conspicuous of the barometer curves or 
waves between 5.40 P M. and 7.30 p m. is 25 minutes , the largest 
oscillation was o 045 in. of mercury, equal to about 6 inches of 
water. Just before daylight on the morning of the 17th several 
fine meteors were seen to N. F., but the observer who reported 
them to me did not make notes of particulars. At Newcastle, 
which is a port 60 miles north of Sydney, I have another sell- 
registering tide-gauge, which recorded a disturbance similar to 
the Sydney one, it began on the afternoon of the 15th and was 
greatest between 8pm of 16th and 7 a.m of 17th , the greatest 
oscillation, 9 inches, occurred between 12 15 AM and 
12 30 A M. of 17th, and the average interval of all the waves 
from 8 P M to 5.3 A M. of 17th, amongst which are several that 
only occupied 5 minutes, and look like double oscillations, is 20 
minutes. 

Struck by the circumstances that both sets ot waves, though 
separated by an interval of 5 years, occurred in August, I deter¬ 
mined to examine all the tide-gauge sheets since 1866, when the 
instrument was set up, and was surprised to find a repetition of 
it every year, the amounts were too small individually to attract 
notice, but are nevertheless unmistakable, the penods are as 
follows — 

1866 August 9th to loth, and again 15th to 21st 

>867 5 th,, 13th, very marked from 9 A.M to midnight 

of 12 th 

1868 „ 15th „ 20th, remarkable (see beginning of this 

later). 

1869 ,, 11th „ 17th 

1870 „ 12th „ 22nd, marked from 5 i’M of 17th to4 P.M 

of i8tb 

1871 „ 9th „ 10th and 20th to 21st. 

1872 „ 10th „ 13th 

'873 » '5th „ iStli, as recorded in this letter 

It is not easy to believe that earthquake phenomena will recur 
with such regularity, and we must seek another cause depending 
it would seem on the earth’s annual motion, and to a certain ex¬ 
tent affecting air and ocean alike 

It would be piemature to express a decided opinion without 
fui ther investigation, which I has e not had time to make yet, but it 
seems very probable that the August meteor stream through or near 
which the earth passes about loth August may be the cause It 
will be observed that even in the few observations given above 
there are indications of a five-year period , for the double dis- 
tmbancc of 1866.1s reproduced m 1871, and the great disturbance 
of 1868 is followed by a similar one in 1873 

Sydney Observatory, Aug. 23 H C Russell 

Periodicity of Rainfall 

I do not altogether agree with Governor R.iwson when lie 
says, in his interesting letter in Na' 1 UK*, vol vm p. 245, that 
“ the experience of Barbados is opposed to the theory broached by 
Mr Meldrumand Mr J N Lockyer ” On the contrary, I rather 
think that Mr Rawson’s figures support the theory. He lias 
taken 1846 and 1871 as middle maxima years (in my first paper 
I also took 1848), whereas 1849 and 1872 are piobably more 
correct. Making this slight alteration, we get, according to 
Mr. Rawson’s statistics 


Years R un 
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Grouping the results 1 
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e obtain •— 


28442 

18795 

25485 


I87‘95 

274-21 


25485 


52722 52458, showing an ex¬ 

cess of 2 64 tn on the maximum side 
The quinquenii'al periods, as far as they admit of comparison, 
give also an excess in favour of the maxima years. 

The heavy falls in 2844 and 1855, and the comparatively small 
fall in 1872, are apparently opposed to the theory, but it 
should be borne m mind that rainfall is greatly affected by local 
cau«es, and that to reveal the effects of a weaker but more 
general cause we must, at far as possible, eliminate chance, by 
comparing the total falls 111 maxima and minima periods Tried 
by this preliminary test, the experience of Barbados can scaicely 
be said to be opposed to the theory 
My mam object, however, is to draw attention to some dis¬ 
cordances between Mr Rawson’s figures and those given by 
Mr. Symons in Naturv, (vol vu p 143), for until this dis¬ 
agreement be explained, there will be considerable uncertainty 
respecting the rainfall of Barbados. The following table will 
show where the two statements arc at variance — 






Rain 
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The 

greatest differences arc 1 

1847, 1855, and 1857, and 


amount (for these three years alone) to 19 4 in 

It is worthy of remark that both statements show an excess on 
the side of the maxima years , Mr Kawson’s of 2 2 in, and Mr. 
Symons’s of 10 5 in. But how did such great differences arise. 

A remark made by Mr. Rawson may explain the matter He 
says “ the average of the island for twenty-five years, from 1847 
to 1871, IS 57 74 inches, based upon the mean of three stations 
10 1843, and increasing to 141 in 1872.” Now it would be use¬ 
ful to know how the mean yearly rainfalls were determined Is 
the fall given for 1844 (74 45 inches) a mean of the falls at three 
Stations, and the fall for 1872 (48 39 inches) a mean of the falls 
at 241 stations? If so, and if the other yearly means were simi¬ 
larly obtained, Mr. Symons may not have taken the same 
number of stations as Mr. RaWson Yearly means thus deter¬ 
mined would not of course be comparable, lor even in a small 
island the rainfall varies greatly according to locality. The rain¬ 
fall m maxima and minima sunspot years cannot be fairly com¬ 
pared except by taking the same number of gauges and the 
same stations, and it is desirable that the falls in the intervening 
years should be given. 

“ Assuming that sunspots affect all parts of the globe equally, 
and that periodicity prevails m all alike,” Mr. Rawson, with the 
above experience of Barbados before him, is “ led to the con¬ 
clusion that it was ‘ chance alone ’ that led to the coincidences 
noticed by Mr. Symons ” Now the theory makes neither of 
these assumptions It assumes that there is a sunspot periodicity; 
that this periodicity implies a secular variation of solar heat and 


radiation ; that, therefore, there is a corresponding periodicity of 
temperature, wind, and ram on our earth; but that, from 
various counteracting causes, the observations at some stations 
will not show a periodicity, while those at a large ma¬ 
jority of stations, and a mean of all the observations, wiU 
do so. In short, with respect to rain, the theory assumes that 
the annual fall over the globe is subject to a variation, cor¬ 
responding with the sunspot variation, but that from disturbing 
influences, local exceptions must be expected, Granting, there¬ 
fore, that the rainfall of Barbados is opposed to the theory, I do 
not think it follows that the favourable experience of the British 
Isles must be owing to chance alone , for that experience is what 
theory leads us to expect, and it is much more extensive both as 
to time and space than the experience of Barbados. If England 
and Barbados were the whole globe, the theory would be well- 
nigh proved, as far as observation goes; for, according to Mr. 
Symons’s faille i, there was not, from 1815 to 1864, a single 
exception to the rule that more ram falls in the maxima years ; 
and if we take the aggregate falls for England and Bar¬ 
bados from 1843 to 1873, it will be found that there was a large 
excess on the maximum side 

1 have now examined 93 rainfall tables from various parts of 
the globe. They are all 1 have as yet been able to procure, and 
they have been published in extend, so that the evidence they 
afford may be scrutinised That evidence is such that if no rain 
at all had fallen at Barbados m the nine principal maxima years 
since 1843, an( l the rainfall m the nine minima years were to be 
put in the other scale of the balance, there would still be a large 
surplus in favour of the theory Up to the present time the 
more numerous the observations, the stronger the evidence Still 
I shall be prepared to abandon the theory whenever a prepon¬ 
derance of undoubted facts may be brought against it. But I 
see no prospect of this, for the rainfalls of England, Scotland, 
the Continent of Europe, India, Africa, America, and Aus¬ 
tralia, as far as they nave yet been examined, sustain the 
theory. C MatnuuM 

Mauritius, Sept 15 - 

Dr Sanderson’s Expeuments and Archebiotis 

Dr SandI'RSON has strangely misunderstood the wording of 
my letter which appeared in NatUrk on the 9th m3t Any one 
may see that I did not challenge him to “ deal” with my mam 
proposition “that Bacteria are capable of arising in fluids inde¬ 
pendently of living reproductive or germinal particles ” That 
position was merely alluded to by me in order to show the 
relevancy of the question which I asked Dr Sanderson and the 
question itself was—" Whether he still believes that Bacteria are 
killed by a temperature of 100“ C in fluids, and if not upon 
what grounds he has changed his opinion ? ” 

Whilst tautly declining to answer this question, Dr San 
derson now says, “ 1 hope that Dr Bastiail will allow me 
to decline to enter on the general question ' But it is pre¬ 
cisely because Dr Sanderson has distinctly expressed himself 
upon the general question both at the late meeting of the British 
Association and in your columns (Naturk, vol, viu p 181), 
that I feel he may, both from a moral and from a scientific point 
of view, be called upon to reply to the question above quoted 

The need that Dr Sanderson should express the grounds 
of his opinion concerning the death point of Bacteria in heated 
fluids is further shown % Mr Ray Lankester’s communication 
in last weck’sNATliRE.in which he says, “Dr Sanderson does not 
believe that there ia a definite relation between the precise tem¬ 
perature to which the infusion is exposed and the destruction of 
Bacterlan contamination." Now if this is really Dr Sanderson’s 
present opinion, it may not inappropriately be asked whether it 
is an opinion based upon definite evidence or whether it is a mere 
surmise ? I say the question is not inappropriate because, as 
Dr Sanderson will recollect, I have heard from his own lips, 
since his return from Bradford, that he has made no defi¬ 
nite observations upon the subject, and that he is quite 
unprepaied to question the truth of the experimental evidence 
which I have recently brought forward (Proceed, of Royal 
Society, Nos. 143 and 145) showing that Bacteria are killed 
in fluids which hare been raised for five minutes to a tempe¬ 
rature of 60" C (140° F )* 

Dr Sanderson previously supposed that Bacteria were in¬ 
capable of appearing and rapidly multiplying in certain fluid* 


• I should have hesitated about; 


esitaled about referring to what has 
Sanderson and my sen, if he had 
is (Natuu,vo1 vfii p, »8i) and m 


passed In cenversn- 
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rolled to ioo° C. and subsequently protected from contamination. 
He has been convinced that hi* supposition on this subject was 
erroneous And since this period, whilst I have been careful to 
undertake fresh researches concerning the death point of Bacteria, 
he has been content to rest m the stage of mere supposition on 
this most important point, and is now, as it appears, quite un¬ 
prepared to question the truth of my assertion that Bacteria are 
killed at 60° C. It is right that the public should know this, 
and I only regret that Dr. Sanderson himself cannot be induced 
to inform them as to the real extent of hia knowledge upon 
this part of the subject. 

H. Charlton Bastmn 

University College, Oct. 20 


Foreign Orders 

TllK acceptance and refusal of foieign orders by British 
subjects has hitherto been universally misunderstood. The exist¬ 
ence of the Queen's Regulations, which you have reprinted in your 
columns (vol vui p 481), prohibiting the receipt of these ordeis 
without special permission, must, after the discussion which took 
place in the House of Commons during last session, surprise 
many of your readers, who will naturally ask why regulations so 
stringent and so habitually disregaided, have been either kept 
entirely private in the Foreign Office, or, if published, have novel 
been followed up As it is, I will venture to say that nut one 
out of some hundreds who have receiver! foieign orders are aware 
of the prohibition or have any obvious means of becoming aware 
of it Announcements of the presentation to British subjects 
(and it is assumed acceptance of by them) of such orders habi¬ 
tually appear 111 the most conspicuous type of the most widely 
circulated papers, but never a hint on the pail of the Foreign 
Office that the recipients are violating Her Majesty’s rules, as 
drawn up by itself and signed by the Secretary of State for 
Foreign Affairs 

Such being the case, It is somewhat singular that the Foreign 
Office should issue regulations approved by Her Majesty, forbid¬ 
ding British subjects to accept or to wear foreign orders and 
their decorations, except in the very lare c.iscs in which Her 
Majesty's permission is obtainable, and yet take no steps through 
its agents at foreign courts to instruct the habitual givers that 
Her Majesty not only disapproves of their action, but requires 
of her subjects to tell them so in the most ungracious of all 
ways, namely by refusing to accept their favours, and returning 
the tokens thereof 

Surely if the prohibition to accept is wise and good (and I 
am the last person to doubt Her Majesty’s wisdom) the obvious 
course for the Foreign Office to pursue is to inform all foreign 
Sovereigns of the fact, and instruct British subjects to transmit 
any orders that they may receive or have received to the Foreign 
Office to be returned to the sovereign who sent them, if the ser¬ 
vices of tlic recipient are not of such a nature as to enable lnm to 
obtain permission to accept them. 

Into the merits of the prohibition I am not disposed to 
enter at much length That foreign orders are comparatively 
valueless 111 themselves is generally admitted , and it is well un¬ 
derstood that not a few arc to be had for the asking by men of rtal 
or supposed eminence, and others by solicitation from men of no 
eminence at all, or of doubtful eminence It would surpr.se youi 
readers to know how many of these orders there are in the pos¬ 
session of their countrymen, whose habitual disregard of such 
honours leads them in most cases to toss them into a drawer and 
say nothing about it to any one but their wives, who think they 
would suit their necks better than their husbands' long-tailed coat - 

Some few (very few) no doubt have a definite scientific or 
literary value; but so long as the British public are entirely ig¬ 
norant of this value, they will be held m no higher estimation 
than the others, nor do I see any way by which the value 
of a foreign order could be made known and recognised, or by 
which the title of the recipient to wear it could be appraised 

I believe that it re to the rarity of British orders that any 
desire to obtain foreign ones is mainly due Had we more, or 
none, their value would diminish or expire j as, however, I am 
not prepared to propose either the restriction or multiplication 
of British orders, a third alternative might be suggested to the 
Fdreign Office, and that is the command to wear them if accepted ; 
which would result in a display in our souths and assemblies of 
which men of eminence would be heartily ashamed, and lead to a 
petition for relief, that would be followed by an abandonment of 
the practice of giving by the powers that be. D.C.L. 


Mr. Forbes on Mr. Mallet’s Theory of Volcanic 
Eruption. 

I DO not intend to depart from my purpose, as stated in my 
last (Nature, vol. vm p 485), to have done with furthei contro¬ 
versy I must, however, beg your permission to correct a state¬ 
ment as to a matter of fact which constitutes the prominent 
feature of Mr D. Forbes’ letter on the above, and which is 
published in the last number of Nature 
M r. Forbes says, and begs your readers to remember that his 
remarks [namely, m his oiigmal revcw of my tran-lation of 
“ Palmlen "J were altogether directed to the assei turns contained 
m my introductory sketch, and not comments upon my thiorv 0/ 
volcanic energy —of which Mr Forbes now says we, vi/ , he and 
your readers, as yet know little or nothing That is to say, 
nothing beyond what is given in the abstract in the Proceedings 
of the Royal Society and in my Introduction to Palnuen 

Mr Forbes’review (Natuiu, voLvii p 259) which called forth 
this correspondence, was no doubt confined to my transition of, 
and introduction to, “ Palmieti's Vesuvius” &c But in that 
same introduction was contained a sketch of my theory of vol¬ 
canic energy—upon which Mi Forbes deemed himself war¬ 
ranted to make his sweeping condemnation—that it was not 
probable that this hypothesis will receive the adhesion of either 
ehemist, mineralogist, or geologist 
If this were not a comment upon my theory of volcanic 
energy I know not what a comment means 
My complaint has been tint it was a comment condemnatory 
—based on erroneous as well as inapplicable premises—and 
made at a time when, as Mr hotbes himself in his. last admits, 
he knew very little about that theory, as fully expounded in my 
paper in the Phil jTuns Kohlrt Mallet 

Oct. 28 - 

Settle-Cave Report 

I have just read with considerable astonishment Mr Tidde- 
nian’s letter (Naiurl, October 23) relating to an abstract which 
1 never saw till to-day, and for which, therefore, I am not 
responsible The whole question of the antiquity of cave- 
deposit* as well as thalof those in the Victoria Cave, in parti 
cul.\r retreated w my work on ” Cave-Hunting, ” shortly to be 
published, and therefore I see no reason for entering into any 
argument based on the distribution of the Pleistocene Mammalia, 
or to depart from my rule of not entering into a controversial 
correspondence VV Bos d Dawkins 

Owens College, Manchester, Oct 24 


The Oxford Science Fellowships 
1 WRttE to confirm Prof Clifton's letter (in the last nnmber 
of Naturr) respecting Mr Perry and Oxford Science Fellow¬ 
ships. Nothing, it seems to me, can be more conclusive than 
the way in which Mr Perry’s letter has been answered. Any 
remark further of mine on this point would be superfluous. 

1 will only say that, in the practical part of ihe examination, 
no subject could have been chosen belter fitted for giving per¬ 
fectly fair play to all concerned If it were possible 10 imagine 
that any advantage was given, it was, by the choice ol the 
subject, given to those who were unacquainted with the Univer¬ 
sity laboratory 

In conclusion—far from being looked on as an unwelcome 
intruder, I met with from all, whether candidates or examiners, 
the most generous courtesy and kindness 
Cambridge, Oct 24 Tim Cambriogk B A. 


Professor Clifton cannot have considered what a great 
mistake I have been the victim of, or he would not in hu 
hastily written attempt to defend the general science arrange¬ 
ment* at Oxford, have forced me to the following explanation. 
He knows that I stated my ease fairly, and he might turel) have 
given credit for this whilst letting us have the benefit of his later 
information. 

1. X have not at hand a copy of my letter to the Warden I 
am quite sure that I told him I was a graduate of the Queen » 
University in Ireland The Warden simplydirected me to the short 
notice in the Tima (afterwards given in your columns), said that 
the election would not be limited to graduates of Oxford, and 
would altogether depend on the results of the examination held 
at Merton on Oct 7 I thought this letter perfectly satisfactory 
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u to my eligibility, a » did several Oxford graduates to whom it 
was shown. 1 shall presently refer to Prof Clifton’s “warning. 1 ’ 

The examination was to begin on Oct. 7, at 9 A M. On pre¬ 
senting myself, a gentleman whose name I do not know, told me 
that the Physics papers would not be given out before Oct. 10, 
that if I felt inclined to work the paper given to candidates for the 
Mathematical Fellowship! might do so, and credit would be given 
for Mathematics in the event ol two men being equal in the Physics 
examination. I shall not comment on this promising arrange¬ 
ment, or on the fact that the candidates for the Physics fellow¬ 
ship had not till then heard of the Mathematical paper Our 
informant told me that there were grave doubts as to the eligi¬ 
bility of outsiders. He certainly gave me to understand that these 
doubtsextende(Ho«//whowerenotOxfordgraduates lunderstood 
that some Cambridge men had presented themselves also , that 
the question of our eligibility was about to be settled with the 
Registrar of the University, and that if I called on the Warden I 
between four and five in the afternoon (the time mentioned m the 
original notice) lie would, be provided with the results of the 
deliberations. 

At 4 30 I found the Warden about to go away somewhere I 
had an audience of about two minutes, was asked what College 
I belonged to (meaning in Oxford) —Not an Oxford man, 1 
answered.—Then he was afraid I was ineligible 1 then in¬ 
formed him that l was the graduate of the Queen's University, 
to whom he had written in J une 1 suppose he had very little 
time for apologies, but he let me know, before leaving, that he 
had misinterpreted the results of sonic Ute commission when he 
wrote in June, and that I need have no hope 

I have stated the grounds for my former general statement 
If Prof Clifton is certain that graduates of Dublin and Cam¬ 
bridge are eligible, we must rely on his information being most 
correct, but 1 am troubled to know who is answerable lor my 
being left in ignorance until now, and tf anybody knows whether 
elections are never made of men who would really be ineligible 
by the laws ot the University. 

2. He insinuates a deception on my part, in not mentioning 
his “ warning " I take it that Prof Clifton has partly forgotten 
the matter of which he speaks I wrote to him for leave to in¬ 
spect the Physical Laboratory at Oxford, not certain that he was 
one of the examiners, but aware that he had charge of that in¬ 
stitution and that the examination must be held there (see 3). I 
oid not speak ot my eligibility 

There is no doubt aliout the fact that great difficulties are 
thrown in the way of outsiders, but I should have been wrong tf 
1 had laid any blame on Prof Clifton for taking the only course 
open to him. The case is simply this . according to the present 
Physics arrangements at Oxlord, outsiders preparing for the 
October Fellowship examination at Merton eon id not without 
giving the greatest imaginable trouble to Prof. Clifton get any 
oppoitunity of inspecting the apparatus 

After stating that he was unable to aflord me the desired oppor¬ 
tunity, he asked it l had ascertained about my eligibility, inform- 
mmg me that the warden or sub-warden was the proper person 
to apply to 1 immediately wrote that l had ahtady made such 
an inquiry, stating the result. 

I now lufer that he, after receiving my letter and aware that I 
had made the proper inquiries, allowed both the Warden and 
myself to remain in ignorance of the grievous n istake On re¬ 
ceiving no answer 1 felt perfectly certain that the information 
received from the Warden was correct 

When I last wrote to Nadirs. I felt grateful to Prof Clifton 
for his inquiry, incomplete and worse than useless “warning ” as 
it had been. Surely no one will think that I had any right to 
introduce his name 

3. He says it was by no means certain that the Practical 
Physics examination would be held in the Physical Laboratory. 
Will he assert that in any one of the nineteen colleges of which 
he speaks, or in the nineteen collectively there is apparatus for 
conducting such an examination ? 

He wonders why it should be necessary to inspect the parti¬ 
cular apparatus to be employed in the examination. I do not 
know it'Prof. Clifton was really one of the examiners for the 
fellowship, but surely he cannot have thought about the matter 
without being aware of the immense importance ol a previous 
acquaintance with the apparatus such as Oxford men are sure to 
have. X heard by accident in July that there was no delicate 
apparatus, nor were proper arrangements made for exact expen- 
menu in Staue Electricity. Can Prof. Clifton not understand 
that to an outsider such information might be of the greatest im¬ 
portance. 


“ What arrangement of telescope stand is there for measuring 
wave-lengths ?” “Is there a Soleil’s instrument for measuring 
the angle between the axes in biaxial crystals?” “ Will the 
arrangements for observing deflections of a needle enable us to 
employ the logarithmic decrement ? ” These questions and a 
hundred others as important were constantly distracting me 
during the four months ot preparation. 

My letter to Prof. Clifton was, I believe, modest, and showed 
my respect for him as a man who had done a great work in his 
attempt to create a Physics School at Oxford My request 
was not “ unreasonable ” I did not know that Ins presence 
was necessary during an inspection of the Physical Cabinet 01 
the University I maintain too, that he has no right to assert 
that I must feel very uncertain about my own practical know¬ 
ledge. 

London, Oct. 28 John Perry 


Simple Diffraction Experiment 

Ttie apparatus for tins experiment consisU of a slit and a 
grating A slit may be made by ruling a line on a piece of 
smoked glass. The grating is made by slightly greasing the 
thumb and forefinger (there is naturally sufficient on the hot and 
moist hand), and by drawing a piece of clean glass through them 
so as to obtain alternate parallel light spaces and gieasy lines on 
both sides of the glass , out of several tnals a grating may be 
made which when u«ed in the following manner will give very 
pretty results 

l'he grating being placed close to the eye, the slit (with its 
direction parallel to that of the lines on the grating) is held up 
before some blight light, as of a candle, and looked at, as if the 
grating did not exist Very beautiful and numerous spectra may 
then be seen ranged on each side of the slit 
The vitreous surface of window glass does not seem to give 
such good gratings as a worked and polished surface, os for in¬ 
stance that of a weak spectacle lens 
Oxford II. L 


Publication of Learned Societies’ Transactions 

In Nahjrr, vol via p 506 Mr. Rohrs wishes that our learned 
societies would publish their papers separately. 1 have urged this 
before in Naiiikf, but unsuccessfully With 1'iansactionssuchas 
those of the Royal Society, the present system is almost an ab¬ 
surdity, for papers on moit incongruous subjects are bound up 
together, and the cost is too gieat When once a paper is 
printed, the Council seem to think that there is nothing more to 
be done, and do not in any way try to make the work known 
All papeis should be sold separately as cheaply as possible, and 
on publication, should be advertised m the scientific journals, 

IF this were done, we should not have men like Prof Sylvester 
writing as follows “ 1 owe my thanks to M. Radau and the 
editor of the Annals of the Ecole Normale Supeneure for 
having lieen at the pains to disentomb the lutle known conclu¬ 
sions contained therein from their honourable place of sepulture 
in the Philosophical Transactions ” W. B Gibus 


EXAMINATIONS OF THE SCIENCE AND ART 
DEPARTMENT IN BIOLOGY 

'T'HE syllabus of the Biological subjects in which ex- 
animations are held by the Science and Art Depart¬ 
ment, has undergone considerable modifications in the 
edition of the Directory which has been recently issued. 
Animal Physiology, Elementary Botany (including Flower¬ 
ing Plants only), are subjects which at present appear to 
be best adapted for the purposes of school instruction. 
They stand, therefore, m no necessarily logical relation to 
the other two which are grouped together under the head 
of General Biology. These involve the use of the com¬ 
pound microscope, and some amount of microscopic 
manipulation. They are therefore better fitted for rather 
more advanced, or at any rate, older students than the 
I first stages of the subjects first mentioned. 
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The two subjects included under General Biology have 
S common first or Elementary stage After passing this, 
the candidate may proceed at choice, either with the 
Zoological or the botanical side. 

The following extract from the syllabus will show how 
this arrangement is intended to work, and will afford the 
best idea of the direction which the examination is likely 
to give to elementary biological study. It does all that a 
written examination can do to encourage practical work, 
and discourage the prevalent habit of cramming from 
text-books — 

Subjeits XVI. an 11 XVII—General Biolooy 
First StngL or Flemmtary Cornu 
Questions will be confined to the following subjects with which 
the candidate will be expected to show practical acquaintance 

1. The form and sire , the results of optical, chemical, and 
mechanical anilysis, the mode of growth and multiplication . 
the conditions of life, and the 1 exults, dnect and collateral, of 
the living activity of Torulo, Proto,,',,n\, 4meeba, Hmlatum , 
and of the colourless corpuscles of the blood of man 

2 The stuicture and mode of gro vlh of P,uu thrum . Us mode 
of multiplication , the development of hyph,c anil my,,hum from 
comdut tile conditions and 1 exalts of the living activity of this 
mould 

3. The structure and mode of growth of C/tata , the differ 
cntiation of axis and appendages, of nodes and liuernodes, the 
structure and ariangement of the nucleated cells of which the 
body of tins plant lx composed The process of cell-division and 
its laws , protoplasmic movements , Chlorophyll; asexual propa- 
gatmn , sexual propagation. Development of the pro-embryo 
and of the embryo 

4. The sti ucture and mode of growth of a Kern The differen¬ 
tiation of cells into tissues Epidermis, parenchyma, fibres, 
ducts, spiral vessels The Frond as a respiratory and ali¬ 
mentary organ, air-passagei, stomata Asexual multipli¬ 
cation. Sporangia and spores. Development of spores, 
structuie of the Prothallium Stricture and functions of Arche- 
goma, Antheridia and Anthcrozoids Development ot the 
embryo 

5 The anatomy and physiology of a floweung-plant, with 
especial reference to the morphology of the stem and root 
Leaves and their modifications The structure of pollen and 
ovule. The process of impregnation and the development of the 
embryo The resemblances and differences between flowering- 
plants and ferns 

6 The anatomy and physiology of the frog. The geneial 
disposition of the parts or the body, and the plan o( structure 
characteristic of the frog as a vertebrated animal The structural 
characters of the tissues of which the body is composed and 
their ultimate resolution into nucleated cells 

1 he physiological properties of the tissues 
The form and structure of the chief organs and the modes in 
which their functions aie performed. 

The development of the embryo and the metamorphoses of the 
larva 

7 The anatomy and physiology of the freshwater Polype 

8 The anatomy and physiology of the Lobster 01 Cray-tisli 
g The anatomy and physiology of the fresh-watei Mussel 
10 The anatomy and physiology of the Sea-anemone 

S!u out/ Stage or Advanud Course of Subject Xl’I 
(Division of Animal Moiphology and Physiology ) 
Questions may be set in all the topics enumciatc-d under the 
first head, and in addition on :— 

The leading facts relating to the anatomy and physiology of the 
skeleton, of the biain, and of the cerebral nerves; of the organs 
of the higher senses ; of the alimentary, circulatory, respiratory, 
renal, and reproductive apparatus, m the Lamprey, in an osseous 
fish (Pike or Cod), bird (Pigeon, Fowl, 01 Duck), in a quadru¬ 
pedal mammal (Sheep, Rabbit, Dog, or Cat,) and in Man 

2. The morphology of the vertebrate skull and limbs, as 
exemplified by the Vertebrata already mentioned, and by the 
Dogfish, Horse, Bat, and Porpoise. 

3. The general outlines and process of the development of 
the chick within the egg. 

4- The characters of the orders of the Vertebrata 
3. The braid facts relating to the geographical and geological 
distribution of the Vertebrata. , 


6. The anatomy and physiology of insects, as illustrated by 
Blackbeetle, a Bee, a Butterfly, and an Aphis 

7. The anatomy and. physiology of an Earthworm and ot a 
Leech 

8. The anatomy and physiology of .1 Fluke and of a Tape¬ 
worm, and the history of their development 

9 The anatomy and physiology of the Rotijera and of the 
Polyzoa. 

10. The anatomy and physiology of a Sea-urchin (Isthmus) 
and the history of its development. 

11. The anatomy and physiology of a Snail and of a Whelk, 
and of a Cuttlefish, bquid, or Octopus. 

■ - The morphology of the Hydt its, 

if sponges, Foramtmfera 


In this examination questions will be set at the discretion of 
the Examiner, who will have regard to the state of Zoological 
teaching tn the countiy and the means of acquiring information 


Second Stag, 0/ Id, anted Course oj Sufi/,ct X VII 
(Division of Vegetable Morphology uid Physiology. 

Questions may be set 111 all the topics enumerated under the 
fust head, and, in iddttion, on— 

I The principal modifications .11 the minute anatomy of the 
axis in flowering plants 

2. The nature of the parts used for support in climbing plants. 

3. The vauous modes ol agamogenesfs 111 flowering plants. 

4 The leading facts m the development of the parts of a 
flower, including tint of the pollen, ovule embryo sac, endo¬ 
sperm (albumen), and embryo 

5 The morphology and relations to one another of the parts 
of the flower and fruit thioughout the classes Dicotyledons and 
Monocotyledons, more especially as exemplified in the following 

Ranunculus, Nympha-a, Capsella, Viola, Stellaria, Malva, 

F.unonymus, Vicia, Rosa, Saxifiaga, Lythrum, Epilobium, 
Anthnscus. 

Lonieera, bcnccio, Campanula, Inca, bolanum, Plantago, 

Polygonum, Uiuca, Viscum, Tagus 

Orchis, Ins, Potamogeton, Allium, Arum, Lemna, Typha 

Carex, lulicum 

6, 1 lie vatnux adaptations by which cross-fertilisation is 
1 fleeted in Kloweiing plants 

7. The modes by which seeds are diffused 

b The broad facts of the geographical distribution of Flower¬ 
ing plants 

9 The distinctive ch traders and origin of the Arctic-nipwe 
flora, and the floras of oceanic ixlaudx 

10 The morphology and physiology of the vegetative and 
leproductive organs m Piiius, Taxus, and Jumperus 

II The geographicil and geological distribution of the genera 
of Gymnospsrtns. 

12 The morphology ami physiology of the vascular crypto¬ 
gams, more especially with lefeicnce to the following types — 

belaginella, IMulana, Lycopodium, Equisctum, Folypodium, 
Lastrea, Osmunda 

13. The morphology and minute anatomy of the Carboni¬ 
ferous Lycopodiacex 

14 The morphology and physiology of Mosses and Liverworts 
as exemplified by rolytnehum (or Funana) and M irchantia. 

15 The morphology ami physiology of Algx as exemplified 

by— 

Fucus, Ceramium, Saprolegma, Spirogyia, Clostenum, Ulva, 
Volvox, Protococcus, Palmelln 

1 6 The modes of reproduction in Fungi as illustrated by— 

Agancus, Pezua, Pcnicilhuin, Peronospora, Mucor, Uredo, 

baccharomyces (yeast) 

17. The processes of plant nutrition, comparing also their 
modifications m Fungi, Neottia, and different parasitical plants. 

18 The ash constituents of plants and their distiibution la th 
tissues. 

19. The influence of heat and light upon plants. 

Honours 

Questions at the discretion of the examiner, who will have 
regard to the state of botanical learning m the country, and the 
means of acquiring informal! in 
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ON THE SCIENCE OF WEIGHING AND 
MEASURING, AND THE STANDARDS OF 
WEIGHT AND MEASURE * 

VII. 

Weighing and Measuring Instruments, and 
their Use 

'T'HE instrument universally used for weighing is the 
balance, with its various modifications. It serves to 
determine the weight of bodies by comparison with a 
body of known weight, such as a standard weight The 
simplest form of balance is a beam made to vibrate upon 
a centrt or axis of motion, with pans hanging from the 
extienuiRs of the two arms of the balance. These two 
pans hold the bodits compared, and their equality or 
difference of weight can thus be determined. 

balances are of two kinds — 1 Ordinary balances 
with equal arms, which have the beam suspended by the 
middle. If an equal-armed balance is accurately ad¬ 
justed, so that the beam is exactly hoiuontal when the 
pans are empty, the beam will also be horizontal, and the 
balance will be in equilibrium when equal weights are 
placed in the pans 2. Balances with unequal arms, in 
which the beam vibrates upon the centre of motion placed 
more or less near one of the extremities. In both of these 
kinds of balance the beams are levers of the first order, 
the fulcrum upon which the beam vibrates being placed 
between the power and the weight, that is to say, between 
the extremities of the beam which support the bodies 
compared. On the principle of the lever, the power of 
any weight to move a balance is proportionately greater 
according as the pait of the beam which supports that 
weight is more distant from the fulcrum or centre of 
motion of the balance. Hence it follows that the power 1 
of the weight to move a balance is m a ratio compounded 
of the weight itself and of its distance from the centre of 
motion of the balance A multiplying or proportionate 
balance may consequently be constructed for determining 
the weight of a body placed in the pan suspended from 
the shorter arm of the bearer, and required to be equal 
to any multiple of a given unit weight placed in the pan 
suspended from the longer arm of the beam, termed 
the weight pan. For this purpose, if the beam be divided 
into, say three equal parts, and the centre of motion be 
placed at the first division, one pound placed in the 
weight pan will form an equipoise with two pounds placed | 
in the other pan, and so on. This principle is greatly 
extended in larger weighing machines by lengthening the 
longer arm, through the use of compound levers, so that 
one pound can be made to form an equipoise with 100 
pounds or more. 

The ancient Roman balance is perhaps the earliest form 
of a well-constructed multiplying balance, and corre¬ 
sponds with our modem steelyard. It has been remarked 
by Sir Gardiner Wilkinson that no instance has been 
found of the existence of the steelyard befoie the Roman 
era. But the principle of its construction was in use 
amongst the ancient !• gyptians, who ascertained the 
weight of articles suspended from different parts of a 
scale beam by means of a heavy determinate weight 
placed in one scale. The Roman balance consists of a 
determinate weight attached to the longer arm of the 
beam, and made to traverse along a number of divisions 
marked upon it. The multiplied power of the traversing 
weight when resting on the several sub-divisions, as they 
increase in distance from the centre of motion, is indi¬ 
cated by corresponding figures upon the graduated beam. 

The following figure (taken by permission from the 
“Imperial Journal of Art,” vol. i. p. 85) represents an 
ancient Roman balance of an elegant form, found at Pom- 
apeil, and in use A.D. 77. It is described as having the 
graduated divisions on the longer arm of the beam marked 

* Continued from p 491. 


with Roman numerals from X to XXXX. (probably 
Roman pounds), and with a V. on the half of each deci¬ 
mal series, the smaller subdivisions being also marked. 
The inscription on the shorter arm of the beam (shown 
in a separate and enlarged figure) denotes its having been 
proved at the Capitol in the 8th of Vespasian Emperor 
Augustus, and in the 6th Consulate of Titus Emperor 
Augustus his son. This steelyard is consequently a duly 
verified standard weighing machine. 

For the justness of an equal-armed balance, it is requisite 
(i) that the points of suspension of the pans from the beam 
be exactly in the same line as the centre of motion ; (2) that 
these points be precisely equidistant from the centre of 
motion ; (3) that the arms be as long as conveniently 
may be, in relation to their thickness and the weight they 
are intended to carry, in other words, consistently with 



Fig 15 — Ancient Roman Bahnco 


the stability of the balance; (4.) that there be as little 
friction as possible at the centre of motton and the points 
of suspension ; (5) that the centre of gravity of the beam 
be placed a little below the centre of motion. 

The fulcrum upon which the beam of a balance rests 
is formed with a steel knife edge, and the two pans at its 
extremities are hung upon similar knife edges. In 
ordinary trade balances, these knife edges, are placed in 
contact with steel bearings having a spherical Curve. But 
in the practical construction of balances of a high degree 
of sensibility, such as are required for scientific purposes 
or for the comparison of standards in which very minute 
differences of weight are to be determined, there are 
many circumstances to which attention is requisite, that 
may properly be neglected in balances used for com¬ 
mercial purposes. In such balances of precision great 
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*care is required in the adjustment of the knife edges. The most perfect balance is that which vanes least in the 
They are first made quite sharp, and are then slightly points of contact between the knife-edges and their bear- 
rounded with a fine hone or a piece of buff leather. On ings during successive weighings. For the attainment of 
the regular form of this rounded edge, the excellence of this very important requirement, the supporting frame 
the action of the balance very much depends. The cen- is furnished at each of its extremities with two pins termi- 
tral knife edge rests Upon an agate or polished steel plane, nating m cones and made to fit exactly into corresponding 
whilst the two pans are suspended from agate or steel conical holes in the plane bearings, at each of the cxtremi- 
planes bearing upon the knife edges at the ends of the ties of the beam. The pins and holes are in a line normal 
beam. In order to preserve the nice adjustment of the to the axis of the beam. The points of these four cones are 
knife edges, they are never allowed to rest upon their all m the same horizontal plane. As the movement of the 
bearings, except when weighings are made. At all other supporting frame in a well-constructed balance of precision 
times, the beam and pans are separately supported upon is always in the same vertical line, being guided by a ver- 
a brass frame attached to the column of the balance, but tical rod fitted to a cylindncally drilled hole m the column 
moveable in a vertical direction upon it When required of the balance, the knife-edges and their bearings are 
to be put in action the support is gradually lowered by always brought into contact in the same relative positions, 
means of a lever handle, and the knife edges are brought Balances of precision arc always enclosed in plate glass 
upon their bearings. ' cases, with a view both to their preservation, and to keep 

The pnncipal cause of discordances in the results of the balances as far as possible from being affected in their 
successive weighings with a balance of precision arises action by draughts of air, alternations of temperature, 
from the risk of the knife-edges not being brought again &c 

to exactly the same position on the plane bearings, after As to the theory of the relative positions of the centre 
the balance has been stopped and again set in action, of motion and the centre of gravity of a balance, it is to 



Fig 16 —Index Scale, Skc, of No 1 K.iUtice of Standard Department 


be remarked, ( a ) If the fulcrum be placed in the centre the fulcrum be below the line joining the points of sus- 
of gravity of the beam, and the three edges be all in the pension, and these be loaded, the beam will upset, unless! 
same right line, the beam of the balance will have no prevented by the weight of the beam tending to produce 
tendency to one position more than another, but will rest a horizontal position, as shown in ( c ). In such case, small 
in any position in which it may be placed, whether the weights will form an equipoise. In case of (<i), a certain 
pans be suspended to it, or not, and whether the pans exact weight will rest in any position of the beam, and 
be empty or equally loaded. {A) If the centre of gravity all greater weights will cause the beam to upset, as in (A) 
of the beam, when level, be immediately above the ful- (2), If the fulcrum be above the line joining the points of 
crum, it will upset with the smallest action ; that is to suspension, the beam will come to its horizontal position, 
say, the end which is lowest will descend ; and it will unless prevented by its own weight, as in (A). (3) If the 
descend with the greater velocity, according as the centre centre of gravity be nearly m the fulcrum, all the vibra- 
of gravity is higher, and the points of suspension less tions of the loaded beam will be made m lines nearly 
loaded, (r) But if the centre of gravity of the beam be equal, unless the weights be very small, when they will 
immediately below the fulcrum, the beam will not rest be slower. The higher the fulcrum the quicker will be 
in any position but when level; and if disturbed from the vibrations of balances, and the stronger the horizontal 
that level position, it will vibrate, and at last come to tendency. 

rest in a horizontal position. Its vibrations will be It is thus evident that the nearer the centre of gravity 
quicker, and its tendency to the horizontal position of the beam is to the centre of motion, the more delicate 
stronger, the lower the centre of gravity, and the less the will be the balance, and the slower the vibrations. The 
weight upon the points of suspension. * tendency to a horizontal position is therefore increased 

Again, as to the relative position of the central knife by lowering the centre of gravity, in which case it will 
•edge, which constitutes the fulcrum of the beam with the also require 4 greater additional weight to cause it to turn 
dine joining the two outer knife edges, which form the or incline to any given angle, and it is therefore less 
(mints of suspension, it is further to be remarked, (1) If sensible with a greater load. The fixing of the centre of 
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motion m a balance is consequently of peculiar import- 
ance, for on this depends the ease with which it will be 
affected by a smaller weight, and the readiness with which 
the beam will return to a horizontal position. And it will 
be seen that the best position of all is that in which the 
centre of motion is a little above the centre of gravity. 
Even in this, it should be proportioned to the distance of 
the weights from the fulcrum, and the amount of the load, 
which can only be attained in different beams by practice 
and experience In order to regulate the centre of gravity 
in balances of precision, they are made to carry a small 
weight either over or under the centre of motion, which is 
moveable by means of a screw. 

From what has been said it would appear that if the 
arms of a balance be unequal, weights which form an 
equipoise will be unequal in the same proportion. But 
although for many purposes the equality of the arms of a 
balance is advantageous, yet a balance with unequal arms 
will weigh just as accuiately as one with equal arms, pro¬ 
vided the standard weight itself be first counterpoised, 
then taken out of the pan, and the weight to be compared 
be substituted and adjusted against tne counterpoise. Or 
when proportional quantities only are required, they may 
be weighed against standard weights, taking care always 
to put these weights in the same pan. But m this case it 
is indispensable that the relative lengths of the two arms 
of the beam continue invariable. For this purpose, either 
the three knife edges should be truly parallel, or the points 
of suspension and support be always in the same part of 
the knife-edge. 

If the beam of an equal armed balance be adjusted so as 
to have no tendency to any one position, as in (a), and the 
pans be equally loaded, then if a small weight be added to 
one of the pans, the balance will turn, and the point of 
suspension move' with an accelerated motion, similar to 
that of falling bodies, but very nearly as much slower m 
proportion as the added weight is less than the whole 
weight borne by the fulcrum. The stronger the tendency 
to a horizontal position in a balance, or the quicker its 
vibrations—see (t) and (2)—the greater additional weight 
will be required to cause it to turn or increase to any 
given angle. If a balance weie to turn with toooh part of 
the weight, it would move at the quickest, 10,000 times 
slower than a falling body , that is to say, the pan con¬ 
taining the weight, instead of falling through 16 ft in a 
second of time, would fall only through part of an 
inch , consequently all accurate weighing must be slow. 

Long beams have been generally recommended because 
the quantity of motion in a given body varies as its 
distance from the fulcrum , and therefore the greater the 
distance, the most distinguishable will be the motion 
arising lrom any small difference between the weights 
compared. On the other hand, there are certain advan¬ 
tages in the quicker angular motion, greater strength, 
and less weight of a short beam. 

The pans of .1 balance should be suspended in such 
a manner that in all positions the corresponding cords or 
rods may be parallel to one another, else the weights, 
though equal, will not be in equilibrium 

In ordinary commercial balances, the preponderance of 
either pan is indicated by a slender rod attached to th£ 
beam immediately over its centre of motion m a line 
perpendicular to the axis of the beam, and moveable 
freely between the two forks of the handle It is called 
the tongue of the balance, and the degree of preponder¬ 
ance ot either pan is shown by the greater or less devia¬ 
tion of the tongue lrom its normal vertical position. In 
balances of precision, this index is a longer needle-rod, 
fixed either m a line perpendicular to the axis of the 
beam, and below its centre of motion, or m a line in 
continuation of its axis. In both cases the pointer moves 
along a graduated index But an index placed perpendi¬ 
cular to the beam affects its equilibrium when turning 
from its horizontal position; the momentum of the index 


being measured by its weight multiplied with the distand# 
of its centre of gravity from a line perpendicular tt> the 
horizon The error thence arising may, howeVer 5 he 
corrected by continuing the index-rod or counterpoising 
it, on the opposite side of the beany 
The finest balances of the Standards Departments 
have the index pointer in the line of the axis of the 
beam, as shown m Fig. 16, which represents the left- 
hand side of the bjdance, the right-hand side being 
similarly furnished with a pointer and index scale 
This is the medium size of six of the finest balances of 
the Standards Department, constructed by Mr Oertling. 
For all weighings of standards requiring special accuracy, 
the highest and lowest points reached by the needle in 
each oscillation of the balance are read on the index scale 
thiough a telescope fixed at about 5 ft distance, by which 
means each reading can be satisfactorily taken by esti¬ 
mation to one-tenth of a division of the scale 
Another balance of the Standards Department is one 
constructed by Barrow, and used by Prof. Miller for all 
his weighings during the construction of the new Stan¬ 
dard pound The knife-edges work upon auartz planes. 
Index scales marked on a thin and nearly tiansparent 
slip of ivory are fixed immediately above each end of 
the beam and oscillate with it They are of the following 
form and size. These scales are illuminated by a candle 



He. 17 —Index Stale of Barrow’s Balance 

placed at a little distance either in front of or behind the 
balance case, a lens being interposed , and they are 
viewed through compound microscopes having a single 
horizontal wire fixed in the focus of the eyc-piece The 
microscopes are fixed to the front of the balance-case, 
and as the observer must necessarily be close to the micro¬ 
scopes during weighings, a second glass screen is inter¬ 
posed between him and the front of the balancc-case, 
having openings opposite the eye-pieces of the micro¬ 
scopes % 

The weight intended to be carried by each of these 
balances, and the mean value of one division of the index 
scale, or the weight represented by it, when the balance is 
fully loaded, may be seen in the following table — 



There is another much larger balance which was origi¬ 
nally constructed for weighing the contents of water of 
the Imperial Standard bushel, the total weight m each pan 
being nearly aoo lbs. The beam of this balance is of 
mahogany, 67} in. m length. With a full load, the mean 
value of 1 div. of the index-scale is 0 4 gram. This balance, 
like the other, is enclosed in a large plate-glass case. 

In all these balances, the value of a division varies from 
time to time according to the weight m the pans, the 
condition of the balance, the state of the atmosphere, 
&c., and in all very accurate weighings it is desirable to 
determine the value for each comparison, by an additional 
weighing, after a very small weight, accurately verified and 
equal to a few divisions only of the balance, has been 
added to one of the pans, so that its effect on the reading 
of the index scale may be noted. The above stated value* 
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Indicate nearly those found when the balance Is in good 
working condition, and fairly weighted. 

AU these balances, when m equilibrium, will turn with a 
very small additional weight, equal to thevalue of two or 
three divisions, placed in one of the pans. They are 
exceedingly sensitive, for the sensibility of a balance is to 
be measured by the least amount of additional weight 
placed in either pan that is sufficient to turn the index- 
pointer from its normal position, when the balance is in 
equilibrium, and by the greatest amount ol deviation 
from the normal position which is produced by a very 
small difference in the weights. 

H W. Chisholm 
(To be continued'.) 


CINCHONA CULTURE* 

■pEW subjects have been so frequently before pharma- 
* ceutical readers during the past ten or fifteen years 
as the efforts of the governments ol Holland and Great 
Britain to introduce the various speues of Cinchona 
into their respective colonies. It would be hardly pos¬ 
sible to overrate the impoitanceof the enteiprise, and it is 
one that interests alike the pharmaceutist, the botanist, 
and the votary of economic science '1 he records of pro¬ 
gress which have been made public are so scattered and 
unconnected, the opinions and reports so conflicting, that 
it has been difficult for the general reader to retnn the 
thread of the story or to aruve at any very clear estimate 
of the present position and prospects of the undertaking 
The earliest steps in this great experiment in acclima¬ 
tisation date back to a period before that which we have 
had under review, but so far as results are concerned, 
the subject is one which pertains essentially to the past 
few years, and I propose to place before you, in as few 
words as may be, and unencumbered by the contro¬ 
versial matter with which its literature abounds, an out¬ 
line of the beginning of the enterprise and of its present 
practical aspect. 

The initiative in Cinchona cultivation was taken, as you 
well know, by the Dutch Government, whose efforts were 
directed toits introduction into the Islandof Java. The first 
Cinchona trees which were sent out to that colony were a 
few speemens of C. Calisaya raised from seeds collected 
by M. Weddell in Bolivia, and forwarded by a firm of 
nurserymen in Pans in exchange for rare Javan plants 
In the same year, 1852, the Dutch Government were 
induced to send M. Hasskarl, a gentleman previously 
attached to the Botanic Gardens at Buitzenorg, on a mis¬ 
sion to South America, for the purpose of collecting plants 
and seeds. During the two years following M. Hasskarl 
pursued his labours, and succeeded in forwarding consign¬ 
ments from some parts of Peru, the Cinchona districts of 
Bolivia being for the most part closed against him, and 
his efforts were supplemented as to the New Granada 
species by the assistance of Dr. Karsten. The resulting 
collections were sent in part direct to Java, and the re¬ 
mainder to Amsterdam for re-shipment I need not dwell 
on the mishaps and disappointments inevitable in so new 
and difficult an enterprise—it is sufficient tonote that within 
three or four years, that is by the middle of 1856, upwards 
of 250 plants, almost exclusively of two species, C. Pahn- 
dtana and C, Calisaya, were flourishing m the Java plan¬ 
tation as the outcome of the expedition. In the same 
year, with wise forethought, an accomplished chemist, 
Dr. De Vnj, was sent out to conduct chemical obser¬ 
vations on the growing barks. 

We may pass over the Jong series of troubles that 
attended the early efforts of those in charge of the trees, 

’ *IFrom the Address delivered at the Pharmaceutical Conference, Bradford, 
by Henry B, Brady, K.L S , F.8 C .President. 

JJt’.My friend, J. £ Howard. F.L S., to whose kind revision subsequent 
paragraphs owe any scienufic valuotthey possess, tells me that, accuratcl 
speaking, these were C. Cahsaya, end var. Jeuphiana. 


the ravages of insects, the destruction of youug plants by 
rats, the devastation committed by wild cattle and rhi¬ 
noceroses, and, above all, the difficulties dependent on 
climate, which eventually necessitated the transplantation 
of nearly the whole of the trees from the locality first 
chosen, on the north side of the mountain range, to one 
with a southern aspect. We will pass on, I say, to the 
year 1863, and we shall find that the total number of Cin¬ 
chona trees in Java was then 1,131,810 Of these about 
99 per cent were of the species know as C Pahudtana, 
the remainder comprising about 12,000 of C. Calisaya and 
tailing numbers ot four other species. This proportion 
was unfortunate, for the bark of C Pahudtana was found 
to be deficient in alkaloids, and therefore supposed to be 
valueless, and by decrees dated 1862 and 1864 its further 
culture was ordered to be forthwith stopped. 

We may now turn to the steps taken by the British 
Government in the same direction. 

Dr Atnsley, in his work on “ Materia Medica," was 
perhaps the hrst to suggest the idea ol the acclimatis¬ 
ation of the Cinchona in India, and, a-> early as 1839, 
Dr. Porbcs Rojle especially indicated the .\tilgheiry and 
Suhet mountains as eligible lor the tipunncnt Appeals 
were subsequently made to the East India Company by 
Mr Grant and Dr Palconar, with the object ol inducing 
them to take up the mailer, and in 1852 instructions were 
sent to the British consulai agents in South America to 
endeavour to procuie seeds of the various species, but 
without much real effect Dr 1< .yle, a, Reporter on the 
Products of India, continued to utge the subject on the 
attention of Government up to the tune ot his death, and 
eventually, m 1839, at the instance ot his successor in 
olhcc, Dr. Forbes Watson, the services of Mr Clements 
R. Markham were called into request by the home 
authorities. 

Mr. Markham proposed a fourfold expedition to South 
America, and his scheme was at last sanctioned by the 
Secretary of State for India, and ordered to be carried 
out I he hrst portion of the expedition was directed tit 
Bolivia and Caravaya, the region of Cinchona Laltsayo 
and C inn/an/ha (var Boliviano) Secondly, Huanuto 
and Huamahes were to be searched for C mtida and 
C. glanduhjtia Thirdly, Cuenca and Loxa in the Re¬ 
public of Ecuador for C Lhahuatgueta, C. Untusinga , and 
C Londammca , and lastly, New Gianada as the habitat 
of C pitayo and C. lanujoha Mr Pritchett and Mr. 
Spruce were appointed coadjutors to Mr. Markham, and 
the expeditions set out in 1859, the latter gentleman pro¬ 
ceeding to the northern part ot Bolivia, the district of the 
yellow barks ; Mr. Spruce to the mountain region of 
Chimborazo, in quest of red cinchonas; Mr. Pritchett 
taking the grey bark forests of Huanuco, in the north of 
Peru. The perils encountered by these travellers, the 
hardships they endured, the disappointments they suf¬ 
fered, form a chapter in the history of travel. But illness 
and privation, bad roads, and even native jealousies left un¬ 
affected the general success of the expedition, and though, 
unfortunately, the plants collected at great risk by Mr. 
Markham, including many of the best species of Bolivia, 
perished in the Red Sea in their transit to India, leaving 
no survivors, it is to the work accomplished by these 
three enthusiastic labourers that we owe the basis of our 
present Cinchona plantations. In i860, the Ootamacund 
station was established, and the following year the 
number of young Cinchona trees was reported to be 1,128. 
Under the excellent care of Mr. Mclvor these had been 
increased in 1863, the date to which I have brought my 
account of the Java plantations, to 248,166 
It is no part of my purpose to enter into minuti.e of 
history, nor to do more than associate with the first steps 
in Cinchona culture the names of Messrs. Hasskarl and 
Markham, Spruce, and Pritchett as travellers, those of 
Dr. De Vrij and Mr. John Eliot Howard as advisers in 
technical details, and more recently, Messrs. Mclvor and 
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Broughton, who have been conspicuous, so far as India is 
concerned, in the rapid development of the enterprise. 

The efforts of our own Government have not been con¬ 
fined to India, but localities have been sought in other 
parts of the world where natural conditions seemed to 
favour the chance of success in the introduction of 
auimne-yieldmg trees, and at the time I speak of (1863) 
tnere were under the care of Mr. Thwaites m Ceylon up¬ 
wards of 20,000 young Cinchona plants Jamaica also 
had made a successful beginning, and the authorities of 
several European countries were considering how far their 
respective colonies might be utilised to the same end, 
though but little decided action beyond what I have stated 
had been taken. 

The ten years that have intervened need not detain us, 
but having noticed the origin, we will turn at once to the 
practical aspect of the subject at the present time. 

, The latest official return places the number of Cin¬ 
chona trees in cultivation in the Island of Java at two 
millions. 

I can find no published account of the exact extent of 
the British plantations at the present time. My latest in¬ 
formation I owe to the kindness of C R Markham, 
F.R.S., of the India Office It is contained in the Par¬ 
liamentary Blue-book of August 1870, and refers only to 
the Madras and Bengal Presidencies. This gives the 
total number of Cinchona plants growing on the Ncil- 
ghernes in January of that year at 2,595,176, of which 
nearly one-half (1,143,844) were permanently planted 
out.* The number at Darjeeling in the Bengal Presi¬ 
dency in March 18701s stated at 2,262,210, of which a 
million and a half were m permanent plantations 

Of the extent of the plantations in Ceylon and Jamaica 
I know nothing, but reports from time to time state that 
they are prospering It is needless to refer to the experi¬ 
ments in cultivation in the south of Europe, the Caucasus, 
Brazil, the Philippines, or Australia, as these are not yet 
sufficient in extent to have any practical significance. 

'f he relative value of the' birk produced by the various 
species and varieties of Cinchona is a question that has 
received close attention, and perhaps cannot be considered 
settled until something moie like uniformity in the sub¬ 
division and nomenclature of the genus ptcvails. Plants 
regarded as merely varieties of the same species yield 
widely differing proportions of alkaloids, and the subject 
is further complicated by considerations as to the possible 
effects of cultivation and of different chmaial condi¬ 
tions. . . . 

The barks now being produced m the Dutch andjBntish 
colonies are referrible to five species, viz. — 

C. La/itaya, of which, as I have said, only a small pro¬ 
portion realises expectation in its yield of quinine ; 

C. HasiUrhana (called a hybrid), which appears to be 
of little value in respect of alkaloids , 

C Pahutitatta, deficient in the same particulars,but pro¬ 
ducing a bark which finds a ready market for pharmaceu¬ 
tical purposes; 



copy of a return which M bo- 
lioti» trcc^m the Government 


Id addition to these it must b recollected that the Government h 
1870 distributed upwards of 178,000 trees from the NeiJgherry nurs 
well is nearly three hundred ounces of the seeds of various specie: 
vate individuals diniosid to plant on their estates. After all, wher 
per:mental stage of such an undertaking is over, private enterpns 
ncem to be us safest basis. A Parliamentary paper on the progress 
in 187a, just issued, gives the total number of plants in IheNeilghei 
tations as 3,619,485, but this probably includes the very young tree* 
nurseries. I hnvo no particulars beyond what appear in a paragrap 


C. officinahs, which, in British India,* appears to be 
the most generally satisfactory ; and 
C. succtrubra, which, notwithstanding certain excep¬ 
tional samples, has not turned out altogether well. 

I can say little about the West Indian plantations as 
to extent, but the quality of the bark they produce is 
encouraging Mr. Howard reports that the chemical 
examination of barks from Jamaica is “ highly satisfac¬ 
tory as regards the prospects of Cinchona culture in that 
island.” 

Various questions are still pending —the influence of 
manures on the chemical constituents of the trees, the 
various methods of removing the bark from the tree, and 
the encouragement of renewal by the processes of strip¬ 
ping and mossing, and many others of like importance, 
the solution of which must be left to time, and need not 
occupy our consideration here. 


DON ATI 


CCIENCE, and more particularly astronomy, has re- 
D ccntly sustained a serious loss m the death of Prof. 
G. B. Donati, Director of the Royal Observatory of Ar- 
celri, near Florence, and Professor of Astronomy in the 
Royal Institution of that city 

On his return ftom Vienna, where he had represented 
Italy at the International Meteorological Congress, he 
was seized by a severe attack of Asiatic cholera, to which 
in a very short time he fell a victim, dying at his villa 
near the Observatory, on the morning of the 20th of Sep¬ 
tember last, being only forty-seven years of age He was 
bom at Pisa in 1826. In 1852 he began his astronomical 
career at the Observatory of Florence, and by his talents, 
his attainments, and his indefatigable industry, rapidly 
gained the esteem and admiration of the learned, attaining 
a well-merited fame, not so much by the discovery of new 
comets—among which the most remarkable was that of 
1858, to which he bequeathed his name—as by the impor¬ 
tant observations which he made and published. Of 
these we need only mention his observations on the 
study of the spectra of the stars, by which work he 
successfully inaugurated m i860 one of the most im¬ 
portant branches of ohysic.il astronomy, namely, the 
spectroscopy of celestial bodies. 

In 1864 he succeeded Prof G. B Arnia as Director 
of the Observatory, after which much of his time 
and energy were devoted to the establishment of 
an observatoiy for Florence and for Italy, which should 
be completely adapted to the present exigencies of 
Science, both as regards astronomy and terrestrial physics. 

He was in no way discouraged by the serious difficulties 
of this undertaking, but, inspired by a true love of Science, 
he overcame them all, insomuch that in a short time, 
under his active and keen-sighted superintendence, the 
new observatory was erected on the hill of Arcetri, an 
observatory which, by the excellence of its position,, as 
well as by the convenience and solidity of its construction, 
has guaranteed for astronomy and terrestrial physics the 
most important advantages in every branch of observa¬ 
tion. 

The observatory was already in working condition, and 
an important series of observations had been commenced 
when Science was robbed, by a premature death, of one of 
her most valued worshippers, who was thus cruelly cut oft 
just as lie had entered upon a brilliant career, in which, 
had he lived, he would certainly have greatly augmented 
his fame, and shed glory on the Observatory of Arcetri. 

Prof. Donati had already commenced a series of notes 
from the new observatory by the recent publication of 
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Sdtilfe titost tatefill Observations of his own on the luminous 
phenomena of the great Polar aurora of the 4th to the 5th 
of February, 1872 ; and we had hoped that other important 
observations by the illustrious Italian astronomer would, 
to the great advantage of Science, have been published 
in the future Notes issued from that scientific establish¬ 
ment. 


NOTES 

Wa regret to have to record the death of two notable men this 
week. Theone is Sir Henry Holland, Bait, M.D , F.R S,fe, 
who died on Tuesday, the 28th inst , at the age of 85 years Sir 
Henry had caught cold on returning from Pans, which, m spite 
of lilt wonderfully robust constitution, proved too much for the 
veteran Inveller The other is Mr. Albany Hancock, the 
distwguishtd anatomist, who died on the 24th inst He was a 
medallist of the Itoyal Society, though not a l'ellow. We hope 
shortly to give memoirs of both men. 

Sir Robert Maci ure, C B , so well known in connection 
with Arctic discovery, died on the 17th inst , at the age of 60 

Sir Sam lei Baker was announced to appear before the Geo 
graphical Society on Monday first, and give an account of the 
geography of the country he has lately visited , but wc regret 
very much to hear that illness will prevent him from fulfilling 
this and other engagements He has been stifTermg from in- 
flammation of the lungs 

Pkoe. Flower, we tegret to hear, has been compelled to 
spend the winter in Egypt on account of the state of hn, health 

DR. J. Emerson Reynolds has been elected Professor of 
Chemistry to the Royal College of Surgeons m Ireland. The 
College of Surgeons is to be congratulated on tins appointment 
Dr. Reynolds will, we believe, still hold his appointment of 
Keeper of the Minerals and Professor of Analytical Chemistry 
to the Royal Dublin Society 

Mr. John Stuart Mill has left his herbarium or European 
plants to Kew. 

We are informed that the authorities of the Jardin des 
Plantes, of Paris, have acquired the valuable collection of books 
on Natural History belonging to the late M J Verreaux, and 
also his private collection of Sugar birds (A hitartmdx), which 
includes many unique specimens. 


days before the commencement of the Examination The tutors 
ure Rev. S. Parkinson, D.D. , Rev. T. G, Bonney, B.D , and 
J E SandyS, Esq, M.A. 

Tiie Royal Horticultural Society of Tuscany has announced 
an International Horticultural Exhibition to be held at Florence 
from May 17 to 25, 1874, and has also issued the programme of 
an International Botanical Congress to be held on three days 
during the Exhibition A very large number of prise., including 
100 gold medals, are offered for collections of plants or single 
plants, which are Included in 248 different classes , and among 
other objects for which prizes maybe obtainel are bouquet*, 
botanical drawings, models, garden tools and ornaments, garden 
structures, manures, herbaria, specimens of timbers, &c. The 
Congresi will be opened by the president, Prof. Parlatore ; ex¬ 
cursions to the neighborhood of Florence and the principal 
gardens will be inaugurated, K.c , and among the subjects pro¬ 
pose! for discussion, >»/,/ aha, are the following —On the 
duration of dormant vitality in plants, ami on the means of re¬ 
storing it j on the causes of the movements in leaves, on the 
acclimatisation of perennial plants, on the analogy between the 
lcproductive organs of flowering and (so-called) flo.vetless plants } 
on the geneial occurrence, or otherwise, of cro.s-fertilisation, 
and on the duiabiltly of the vitality of pollen , on the nature 
and functions of the gonidia of lichens on the nature and 
origin of Bactena; on the possibility of establishing rules for a 
ra'ional distinction between the groups called species, race, 
vauety, &c. j on the value to be set on the determination of 
fo*sil plants, &c ; on the chaiacter and origin of Alpine floras, 
and especially on the causes which have limited their extension. 
The Horticultural Society of Tuscany seem determined to do 
everything they can to attract visitors, who must send their 
11 lines to the president or secretary at the Musde Royale de 
Physique et d’Htstoire Naturelle at Florence , and altogether 
botanists and horticulturists seem likely to have a good time 

An effectual remedy for the devastations committed on the 
vines by the PhyUoxeta vastatn a is said to have been discovered 
by MM Monestier, Lautand, an 1 D’Ortoman, of Montpellier. 
It consists m placing in the ground, close to the root of the in¬ 
fected plant, an uncorked tube containing about 2 oz of bisul¬ 
phide of carbon T he vapour from the bisulphide in a short 
tune permeates the whole of the ground about the root; the 
vapour is not, like the liquid itself, injurious to the plant, hut is 
immediately fatal to the insect Care must be taken not to spill 
any of the liquid on the roots of the vine 


In connection with St. John’s College, Cambridge, there will 
be offered for competition an Exhibition of 50/ per annum for 
proficiency in Natural Science, the Exhibition to be tenable for 
three years in case the exhibitioner have passed within two yeais 
the previous examination as required for candidates for honours 
otherwise the exhibition to cease at the end of two years The 
candidates for the Natural Science Exhibition will have a spec al 
examination (commencing on Friday, December 12, at 9 am ) 
in (1) Chemistry, including practical work In the Laboratory 

(а) Physics, viz., Electricity, Heat, Light (3) Physiology 
They will also have the opportunity of being examined in one 
or more of the following subjects, (4) Geology, (5) Anatomy, 

(б) Botany, provided they give notice of the subjects in which 
they wish to be examined four week* prior to the examination 
No candidate will be examined in more than three of these six 
subjects, whereof one at least must be chosdrt from the former 
group. It is the wish of the Master and Seniors that excellence 
in tome single department should be specially regarded by the J 
candidates. They may aho, if they think fit, offer themselves 
for examination In any of the Classical or Mathematical subjects, j 

' "**’ ““1 fond their names to"one of the tutors fourteen ) 


The following subjects for prizes to tic awarded in 1874 hav 
been proposed by the Batavian Society of Experimental Philo¬ 
sophy —1. To discover if theie exists in the molecular state of 
bodies, modifications other than those caused by temperature, 
which are such as to give for the same body, different speett 1 
The Society wishes that this inquiry should bear chiefly on the 
magnetic condition of bodies 2 To find out by new experi¬ 
ments if the vapour of water exercises on radiant heat an ahsur- 
hant effect much more powerful than drv atmospheric an as 
Mr Tyndall maintains, or if there exi.ts no difference 111 this 
respect between dry and moist air, as M. Magnus maintains. 
1 he Society desires that the new experiments winch It asks for 
be conclusive and enable it to decide between the two opinions. 
3 To determine what influence the pressure which is put upon 
an electrolyte has on electrolysis, and how far in this case is the 
principle of conservation of energy confirmed It is wished that 
this Inquiry bear on three liquids at least, to be chosen by the 
competitor 4. To detei mine the resistance of the liquid amalgams 
of zinc and gold to the galvanic current. Six at least of each of 
these amalgams, m various proportions, ought to be examined. 
$■ A pHze it pro posed for new experiments which will ensible a 
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certain decision to be come to on the opinion advanced by M, 
Gaugain os probable, viz. that' voltaic electricity is propagated 
by matter, while induced electricity is propagated by ether. 

The German expedition for the exploration of the Libyan 
desert is expected to start from Europe about the end of Novem¬ 
ber, and from Egypt early in December, and it is thought that 
the first reports may accordingly be looked forward to about 
Christmas. The leader of the expedition is Dr. Gerhard Rohlfs. 

Father SecCHJ, we are glad to see, has received permission 
from the Italian Government and Cardinal Antouelli to remain 
at the Koyal College of Astronomy. 

Among the societies concerning which we have received in¬ 
formation since the publication of our list last week, is the 
Working Men’s College Field Club, of which Prof. I' lower is 
president. It meets in the Museum of the College in Great 
Ormond Street, has been in existence only five months, but ap¬ 
pears from a reports before us to be in good working trim. It 
has meetings at which papers are read, courses of lectures by 
well-known scientific men, and several field-days each month. 
These field days seem generally to be Saturday and Sunday, 
and we only wish that working-men generally put their Satur¬ 
days and Sundays to such an excellent recreative use 

We congratulate the Sunday Lecture Society on the excellent 
beginning, to be made next Sunday, of their winter course of lec¬ 
tures. Dr. Carpenter, we see, is to give a senes of two lectures 
on the brain, and we, think the society ought to consider 
whether it would not be advisable to have more connected senes 
of lectures than they have hitherto had. 

In a final letter to yesterday’s Daily Telegraph, Mr George 
Smith concludes the account of his Assyrian Expedition. Alto¬ 
gether both Mr. Smith and the Idegtaph are to be congratulated 
on the results of the enterprise. 

The following “ Science Lectures for the People,” ate an¬ 
nounced to be delivered at the Memorial Hall, Manchester , the 
Hulme Town Hall being now required for other purposes — 
Wednesday, Oc’ 29, “ Polarised Light,” illustrated by experi¬ 
ments in the electnc light, by Win. Spottiswoode, F K.S, 
Treasurer of the Royal Society. Nov 5, “How Flowers are 
Fertilised," by A. W Bennett, M A , Lecturer on Botany, St. 
Thomas’s Hospital, London Nov 12, “ On Parasites and their 
Strange Uses,” profusely illustrated, by T. Spencer Cobbold, 
M.D , F R S Nov 26, ‘‘Animal Mechanics,” illustrate! by 
experiments with the e'ectric light and the oxy-hydrogen lantern, 
by S M Bradley, F RC S Dec 3 "The Senses,” by Prof. 
Croom Robertson Dec 10, “ On Muscle ana Nerve,” illustrated 
by experiments with the electnc light and the oxy hydrogen lan¬ 
tern, by Prof Gamgee, F RS Dec, 17, "The 'lime that has 
c’apscd since the Era of the Cave Men of Devonshire,” by Wm. 
Pengclly, F.R S 

The French Association, as is known, h to meet at Lille in 
1874. Among the many towns which desire to be favoured with 
its presence in 1875 is Nantes, the Municipal Council of which 
has alteady devo ed 10,000 francs to defray the preliminary ex- 
pen; es of the session, should it take place there 

According to La Nature the volcano of Mauna Loa, in 
Hawaii, is at present in full etuption. 

A Microscopic Society has recently been founded at Mel¬ 
bourne. 

Last Thursday the whaler Erik arrived in Dundee, having on 
board R W. D. Bryan, who was astronomer to the Polaris Ex¬ 
pedition ; B. Manch, seaman, and J. W. Booth, fireman. All 


the men were in excellent health. On Friday the Pavemcraig 
arrived at Dundee, having on board one of the boats ingeniously 
constructed by Mr. Chester, in which the castaways effected their 
escape from their winter quarters. It is about the size of a 
whaling.boat, and somewhat similarly shaped. 

The Journal of the Society of Arts gives, from the annual 
report published by the Minister of Public Education, the fol¬ 
lowing particulars respecting education in Italy during the 
scholastic year 1872-73:—The number of students registered at 
the Koyal Universities was 5,614, and in addition to this number 
1,333 persons were allowed to attend the course of lectures, 
making m all 6,497. At the Universities of Camermo, Ferrara, 
Perrugia, Urbmo, 284 students and 22 non-students, m all 8o6, 
attended the course of lectures. At the Royal Institute of high 
studies at Florence the number of students was 214. The Lite¬ 
rary and Scientific Academy of Milan numbered 26. At the 
Royal School of Application for Engineers the number of 
students was 173, and at that at Naples 185. The Technical 
Institute of Milan was attended by 209 students, and the Normal 
School of Pisa by 41 295 students were registered at the 

schools of Veterinary Science of Milan, Turin, and Naples. 
The royal lyceums are 79 in number, with 4,228 pupils, the 
royal gymnasiums 104, with 8,462 pupils I11 the royal colleges, 
which are 26 in number, there were 2,208 pupils The following 
schools received subsidies from Government —32 m Piedmont, 
67,290francs, 19 in Lombardy, 49,810fr , 10 uVenetian pro¬ 
vinces, 16,550 fr.; 24 in Emilia, 52,800 fr.; 14 in Tuscany, 

31.200 fr ; 17 in Marshes, Umbria, and Roman provinces, 
20,8oofr., 54 in Neapolitan provinces, 90,350 fr ; 5 in Sicily, 

6.200 fr The number of elementary schools throughout the 
kingdom was 41,713 (being 3,413 more than were opened 
during the previous year). Of this number 21,353 were for 
boys, and 16,280 for girls 33,556 were public and 8,157 pri¬ 
vate schools. Tile number of pupils attending those schools 
during the scholastic year 1872-73 was 1,723,007, showing an 
increase of 145,853 on the number of the previous year j of this 
960,517 were boys, and 762,490 girls. The total number of 
pupils attending thej public schools was 1,545,820, and those 
of the private schools 177,187. The total number of teachers 
in these schools was 43,420, being an increase of 3,102 on the 
number of the previous year Of these 23,212 were teachers 
in the boys’ schools, and 20,211 m the girls’ schools; the 
public schools being conducted by 34,309 teachers, and the pri¬ 
vate by 9,114. 

We have received the Catalogue of the publications of Gau¬ 
thier-Villars, of Pans, for April, May, and June of this year 
It contains the publications of most of the scientific societies of 
France, beside a number of original works in mathematics, 
physics, engineering, &c , which recommend it to the attention 
of scientific men A few more foreign catalogues have also come 
to hand, which we would recommend to those who wish to 
know what is being published on the Continent; no doubt the 
publishers would be glad to send these catalogues to any one 
asking for them '—Catalog des Antiquar. Bucherlagers von 
FidehsButsch Sohn (Augsburg, 1874, sic ), A catalogue of 
works in Anatomy and Physiology, and Medicine generally, 
which belonged to the late Dr. Fahle, of Altona (T. O Weigel, 
Leipzig), the same bookseller has sent a Catalogue of standard 
works in all departments of Science. 

W* are glad to see that the Quarterly Journal of Education , 
which is shortly to become a monthly, has opened Its columns to 
a correspondence upon questions relating to science-teaching 

We have received a separate reprint from the “ Proceedings 
of the Geologists’ Association’’ of Mr. D. C. Davies’ valuable 
paper on “ The Overlapping of the Several Geological Forma¬ 
tions of the North Wales Border.” 
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THE United State* Signal Service has recently constructed a 
telegraph line to the summit of Pike’s Peak, in Colorado, which 
is said to be the highest point reached by any line in the United 
States, or perhaps in the world. The height is said to exceed 
11,000 ft. Regular reports as to the weather are to be sent to 
Washington three times daily. 

The additions to the Zoological Society’s Gardens during the 
past week include an American Gross Fox (Cams fulvus), a 
Golden Eagle (A/utla Chrysaetm), and a Virginian Eagle Owl 
(Bubo virgimanus), from North America, presented by Capt. 
D. Herd ; a Mexican Deer (Ctrvus mtxicanus ), from Porto Rico, 
presented by Mr W Isaacson , two Sand Badgers (Aides an- 
kuma), from Japan, presented by I.ieut Hon A C Littleton , 
a Black-eared Marmoset, (llepale pemcillata), from Brazil, pre¬ 
sented by Mr. C.llawkshaw ; aSpotted 1 Iyrena ( Hyam e> ocuta), 
and two Bronze-winged Pigeons ( Chaps ihalcoptera), born m the 
Gardens, two Rheas (Rhea amcricana), from S America, depo¬ 
sited } two Chilian Tinamous (Rhymhotus perJtranus), three 
Banded Tinamous (Cryp/urus nocttva(us), and two Obsolete 
Tinamous (C. olsolotus), from S. America, reieived m exchange 


II. 

T T is the greatest possible mist ake to suppose—as, unfortunately, 

1 many yet do—that a scientific education unfits a man for 
the pursuits of ordinary professional or commeicial life I be¬ 
lieve that no one can be unfitted for business life or occupations 
by the study of phenomena, all of which are based upon law, 
the knowledge of which can only be obtained by the exercise of 
exact habits of thought, and patient and laborious effort I 
dare say many who have had a scientific education make bad 
men of business, but so do many who have not had such an edu¬ 
cation j it is not the scientific education which has spoilt them. 
Even more directly does the value of scientific education bear 
upon professional and manufacturing life. The medical man’s 
success depends mainly upon the exercise of faculties uhtch are 
pre-eminently called forth, and strengthened in original scientific 
investigations The manufacturer who aspires to something 
more than following the rule-of thumb work of his predecessors, 
requires exactly these habits of mind which are developed by 
anginal research If the brewer, the calico-printer, the dyer, 
the alkali-maker, the metallurgist wish to make any advance of 
their own in their respective trades, they cannot do so without 
the exercise of powers which can only be gamed by the prosecu¬ 
tion of original inquiry Doubtless many—nay, even most—of 
the great discoveries and improvements in the art3 and manufac¬ 
tures may have been made by men who have been self-taught 
But these men have acquired for themselves, by slow and diffi¬ 
cult steps, the same habits of exact observation, patient and 
laborious devotion, and manipulative or constructive skill w hich 
the modem student of science may, at any rate to a very con¬ 
siderable extent, gam in his college course So valuable is this 
kind of education found to be, that In Germany, where it is most 
practised, the chemical manufacturers now refuse to take young 
men into their works unless they have not merely had a scientific 
education, but also have prosecuted original investigation. 

If, then, education m its widest sense lias for its objects, as I 

S ime will be generally allowed, the training of the mmd and 
ties in such a way as most fully to qualify the possessor to 
discharge with benefit to mankind his duties in after life, surely 
plans for the encouragement of original scientific research should 
form no inconsiderable portion of the work of every institution 
professing to deal wtth the higher education of the country. And 
yet when we come to look at the provision made for encouraging 
original research, either at our older or at most of the more 
modem seats of learning, we are astonished to find that this 
essential provision is almost altogether ignored. At Oxford and 
Cambridge thousands of pounds are each year lavished upon the 
encouragement of classical and mathematical attainments, whilst 
the chums of original research can scarcely be said to be j 
recognised. Hence these highly endowed universities, whilst 
they ire justly celebrated for their critical faculties, have ceased 
Concluded from p. 539. j 


to represent, in any one direction, the productive power of the 

country. 

Original research, the true life-breath of civilisation, does not 
in England, as is the case in Germany, look to the universities 
as the nurseries where its young shoots shall be tended and che¬ 
rished, for there, at present, its value is scarcely recognised. 
Indeed, Sir William Thompson has expressed his opinion 
that the system of examinations at the universities has a 

tendency to repress original inquiry, and exerts a very in¬ 

jurious effect in obstructing the progress of science. The 
time is, however, not far distant when this want of appre¬ 
ciation of the value of original research will be a thing of ihe 

past, and when the universities will vie with each other in en¬ 

couraging this mainspring of progress, and in honouring more 
those whose lives are devoted to this high calling Owing to 
the want of means of promoting original investigation in our 
cieat seats of learning, the scientific activity of the country has 
found vent through other channels No want of encouragement 
can repress really great minds or powerful wills. Manchester 
can boast the names of many men who, in spite of want of uni¬ 
versity aid, have done much for science Who, for instance, in 
the whole scientific annals of Oxford, can be placed on a footing 
of equality with Dalton or Joule? These men are, however, great 
in spite of our systematic negligence of the subjects, the mastery 
over which has made their names immortal 

If, in the face of so much that is discouraging m this want of 
recognition of science, England has still no reason to fear the 
comparison of her great men of science with those of other 
countries, we may feel sure that our position among the nations 
will be raised when the Government, our universities, and the 
country at large become alive to their duties as regards the encou¬ 
ragement of original scientific research, and when the number of 
able men who devote themselves to this pursuit shall thereby be 
largely increased Much assistance m this direction may con¬ 
fidently be expected from the Royal Commission on Scientific 
Instruction and the Advancement of Science, of which his Grace 
our President is chairman, and which has lately published its 
third report on the progress of scientific education and research 
in the two old universities In this report, the importance, from 
a national point of view, as well as an educational instrument of 
original research is fully recognised, whilst the means of enabling 
the universities to take their due share in the management of this 
branch of human activity is suggested The evidence given 
before this Commission by .'sir Benjamin Brodie, Prof Frank- 
land, Dr Carpenter, and other competent authorities, is of the 
most decided and unanimous character, and the opinion thus 
strongly expressed must ere long produce its effect 

1 he importance of fostering scientific research in connection 
with higher education is, however, now well understood to the 
authorities of this college Very considerable facilities for carrying 
out original work are given both to the teachers and to the pupils, 
whilst in the appointment of the professors special weight is 
always laid on their power of conducting scientific research. In 
my department, which has now been organised for many years, 
I make bold to say that we have not been behind any chemical 
laboratory in tins kingdom m the original work we have pro¬ 
duced The physical laboratory, which has only recently been 
inaugurated, has already, under the care of its talented Direc¬ 
tor, whose original researches are valued wherevei Science 
is appreciated, done valuable work, and the new depart¬ 
ment of practical physiology which has just been established 
will doubtless soon bear fruit of a similar character In the 
biological sciences our teaching resources have hitherto been 
limited , but although this has necessarily prevented the prose¬ 
cution of research by the students, the professors of this depart¬ 
ment have long been distinguished for original investigation in 
their special branches. 

To assist m developing in the practical community the appre¬ 
ciation of scientific research, and owing to the liberality of Man¬ 
chester men and to the wise advice of Prof Frankland, who then 
occupied the chair which I have now the honour to hold, a scho¬ 
larship for original chemical research—our Dalton Chemical 
Scholarship—was founded in 1853 as a testimonial, and a fitter 
one could not have been proposed, to our great townsman The 
establishment in England of a scholarship for excellence in ori¬ 
ginal research was, twenty years ago, a circumstance without a 
parallel, but in spite of the novelty of the experiment, time has 
fully proved the wisdom of the course which Us originators 
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responsible position* in scientific, manufacturing, and official life; 
ana these men will all acknowledge the benefit conferred upoq 
them by the training they received when competing for the scho¬ 
larship, and whilst occupied for the first time in their lives in 
carrying out an investigation on some original subject. 

Qn the model of our Dalton Chemical Scholarship, an im¬ 
portant physiological scholarship has lately been founded in this 
College by Mr. Robert Platt; the conditions of tenure involve 
the prosecution of an original investigation m physiology ; and it 
is to be hoped and expected that this scholarship will do as 
much to stimulate the study of physiology amongst us as the 
Dalton has certainly done in the case of chemistry. The estab¬ 
lishment of similar scholarships m the branches of physics and 
biology is much to be desired, and benefactions made for these 
special purposes will assuredly prove of the greatest value. 

It Is unnecessary for me to point out the direct applications 
which the knowledge and experience gained in tne labora¬ 
tory receive m the arts and manufactures dependent upon 
Chemical science. These everyone can see for himself. The 
ordinary routine work of the alkali maker, the dyer, the brewer, 
the calico printer, calls immediately for chemical knowledge, and 
manufacturers who do not yet see the value of the training 
afforded by original experimental investigation, are ready enough 
to appreciate chemical knowledge if it can show them that their 
drags are adulterated or their water impure. 

Concerning the exact mode by which encouragement should 
be given m this country to original research, opinions may differ 
One proposal has lately been made by the distinguished presi¬ 
dent of the British Association (Prof. A. W Williamson), in his 
able address at Bradford, which it behoves all interested in the 
progress of the country carefully to consider. Without attempt¬ 
ing to discuss the details of this or other schemes, it may be well 
to point out those general features of the subject upon which 
these proposals are based 

In the first place, then, we shall agree that the measures which 
have to be taaen must be systematic, must apply to the country 
at large, and must include all classes. What we need Js the 
development of the latent intellectual resources of the country os 
regards science, the means of sifting out irom the great mass of 
the people those golden grams of genius which now too often are 
lost amongst (he sands of mediocrity. This can only be fully 
accomplished by a system extending from the lowest primary 
schools up to the highest educational establishments in the land, 
and therefore almost necessitates the action of Government. 
But whilst believing 'hat a national system is needed m order 
that the potential scientific energy of the country shall become 
active, I for one should most strongly obtect to the establish¬ 
ment of a complete system of State education. One of our 
greatest safeguards and souices of national strength has been and 
is the freedom troro Government control which our educational, 
municipal, and local institutions have always enjoyed , and the 
evils of a uniform State system as existing m France (which is 
such that the Minister for Education remarked with pnde, that 
at a given moment the classes tn all the Lycees in France were 
engaged in reading the same chapter in Csciar’s Commentaries) 
need only be felt to be deplored. 

Secondly, it is dear that tn order to be able to select from 
amongst the people those whose mental and physical powers fit 
them for ultimately advancing science themselves, the rudiments 
of a scientific training must be much more widely diffused than 
is at present the case This can only be slowly accomplished ; 
the tnethods of teaching science are only beginning to be under¬ 
stood, and, unfortunately, in school teaching the introduction of 
a scientific subject has too often been looked upon more as an 
amusement than as a study requiring as much or more attention 
and exactitude than the older subjects, one which when properly 
taught acts to quite as great an extent as a mental discipline. 
Science teachers have yet to be trained, and a system of intro¬ 
ducing elementary science as disciplinary teaching into primary 
and secondary schoolshas yet to be made general. At the same time 
new institutions have to be founded in which the higher branches 
of the various sciences are taught and cngntal research en¬ 
couraged, and into which youths of conspicuous merit must be 
drafted, whilst existing colleges and universities have to be 
modified to suit the requirements of the time These institutions 
must contain laboratories, not only for teaching purposes, but 
suited for scientific research, and the professors must take in a 
certain number of advanced students to work on original in¬ 
vestigation. Thu is indeed, as Sir Benjamin Brodie points 
out* u his evidence before the commission, an educational j 


function qf the most important chares ter j because heps idea* 
tific education is carried out to its end, and if this is hot 
done, you stop short of the most important part of alt in 
scientific education, for the perfection of science as a means of 
education is seen only in scientific inquiry. The pupils thus 
trained eventually pursue science as their main business in life, 
and become in their time teachers and professors of their subject. 
Thus by degrees the profession of the investigating teacher will 
become recognised as one in which the ablest of our youths may 
obtain reward and recognition, as well as satisfaction and delight, 
and thus the scientific power of the country will be vastly in- 

Concerning the ennohlmg nature of original scientific inquiry 
it is needless for me to say much, for although I should be the 
last to contend that men of science are free from the foibles and 
weakness common to all mankind, I think it stands to reason 
that the habits of mind which an investigator must cherish, are 
such as must raise him above the petty struggles of ordinary ex¬ 
istence, and must, for a time at least, lift him into an atmosphere 
free from the cloud and smoke which too often darken the usual 
current of men’s lives In order to give you an idea in what 
original research consists, ami to point out to you the interest* 
attaching to an inquiry, the practical applications of which seem 
as far distant as those of a newly-discovered planetoid, I will 
for a few moments draw your attention to a case of the kind 
with which I happen to be familiar. Amongst the sixty-three 
different elements of which the earth, so far as we know, is 
made up, there are many which have been found only in the 
most minute quantity. Indeed, in the list of elements sus¬ 
pended on the wall, you will notice that a large number out 
of the slxty-thrce are marked as rare. A few only of these sub¬ 
stances are employed In the arts and manufactures, or are known 
to play any part tn the economy of nature ; the rest are rarities 
of interest at present only to the scientific chemist It would, 
however, be presumptuous on our part were we to assume that 
the existence of these bodies is a matter o( no moment, for we 
are constantly learning that substances hitherto supposed to be 
useless are of the most vital importance. Hence it is obviously 
our duty to get to know all we can about the properties of each, 
even the rarest, of these elementary bodies, and especially about 
their relation to, and mode of action on, the otner elements. 
It is clear, too, that as long as our knowledge of the properties 
of any one of thc-e elementary bodies is inaccurate, or if mis¬ 
taken views regarding any one have arisen, our science must 
suffer in completeness For just as an erroi made m the base¬ 
ment of a house throws the upper storeys wrong, so a mistake 
concerning the size and shape of the foundation blocks of our 
science may rendet the whole chemical superstructure faulty. 

In 1830 the great Berzelius fully examined a new elementary 
body termed vanadium, the existence of which had been pre¬ 
viously discovered by his countryman Sefstrom Having most 
carefully ascertained the remarkable properties of this new sub¬ 
stance and its compounds with the other elements, Berzelius gave 
to vanadium and its compounds a certain chemical position and 
place amongst the other elements Thus to the compound of 
vanadium and oxygen containing the largest proportion of the 
latter element, and called vanadic acid, he assigned the formula 
Vj0 3 , meaning thereby, tn the atomic language of our great 
townsman Dalton, that two indivisible particles or atoms of the 
metal are combined with three indivisible particles or atoms of 
oxygen , and these views, enforced by experiments of the most 
unimpeachable character, were for years universally adopted by 
chemists. 

In 1858 a fact was observed by the German chemist, Ram- 
melsberg, with regard to the crystalline form of the best known 
mineral containing vanadium which exhibited Berzelius's conclu¬ 
sions m a new light. It had long been known that substances 
which have an analogous chemical composition are found to cry¬ 
stallise in an identical form. Thus the different Mums containing 
alumina, oxide of iron, oxide of chromium, oxide of manganese, 
all crystallise in octahedra, and the oxides contained in these 
alums have all an analogous composition, that is, the relations 
between ihe number of atoms of metal and of oxygen in each 
case is identical Now, Rammelsberg found that the crystal! me 
form of a mineral contained vaoadic acid, and lead wae identical 
with another mineral containing phosphoric acid and lead. 
Hence we should expect to find that the oxide of vanadium, 
termed vanadic acid, and the oxide of phosphorus, called phos¬ 
phoric acid, possess an analogous chemical constitution. Such, 
however, was found nq{ to be tht csss. Phosphoric add is well 
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known, and, without doubt, consists of two atoms of phosphorus, 
united with five atoms of oxygen, whereas Berzelius only found 
three atoms of oxygen to two of the rare metal in vanadic acid. 
How is this discrepancy to be explained? We have here to do 
dither with an exception to the otherwise general law of iso¬ 
morphism, so that we may have Identity of crystalline form, 
without any analogy in chemical composition, or Berzelius’s experi¬ 
ments and conclusions respecting the constitution of this vanadic 
acid are incorrect By experiments on the properties of vanadium 
and its compounds, made with much larger (quantities than it fell to 
the lot of the Swedish chemist to work with, it was shown that 
something had been overlooked by him It was proved that the 
substance which he supposed to be a metal was not a metal at all, 
but an oxide, and that vanadic acid really contains more oxygen 
than ha believed it to contain. And what Is remarkable is that 
this qBan’ity of oxygen, which had been overlooked, is exactly 
the quantity which is needed in order to make the constitution of 
vanadic acid identical with that of phosphoric acid We have to 
take out of each atom of Berzelius’s metal one atom of oxygen in 
order to get the true vanadium, so that the real atomic weight of 
this element is lest than that given to it by Berzelius by the 
atomic weight of oxygen, 67^3 — 16 = 51 3. Thus the chemical 
constitutions of phosphoric and of vanadic acids are represented 
by the formula: P s O, V, O 0 The law of isomorphism re¬ 
mains unassailed, and the goddess (Vanadis is a cognomen of 
the Scandinavian goddess Freia) who was found wandering as a 
waif and a stray amongst her companion elements, has been re¬ 
stored to her natural friends, and now forms a recognised 
member of a family group 

To sum up, my aim in the foregoing remarks has been to 
show that if freedom of inquiry, independence of thought, disin¬ 
terested and stealfast labour, habits of exact and 'ruthful ob¬ 
servation, and of clear perception, are things to be desired as 
tending to the higher intellectual development of mankind, then 
original research ought to be encouraged as one of the most 
valuable means of education And that on this ground alone, 
and independent of the enormous material benefits which such 
studies confer on the nation, it is the bounden duty not only of 
the Government, but of every educational establishment, and of 
every citizen o( this country who has the progress of humanity 
at heart, to promote and stimulate the growth of original research 
amongst us. 


HELVETIC SOCIETY OF NATURAL SCIENCES I 
'T'HE fifty-sixth annual meeting of this society was held on the 
A l8tb, 19th, and 30th of August last, at Schaffhouse, under 
the presidency of Dr Sttcrhn, and is described as having been 
a highly animated one We shall note a few of the more im¬ 
portant papers presented; for particulars of which we arc 
indebted to the Archives Jet Sciences, 

In the section of Physics and Chemistry, M Soret described a 
method for studying ultra-violet spectra. It consists m placing 
a thin fluorescent lamina (sulphate of quinine, e g between two 
glass plates) before the eyepiece of a spectroscope, where the image 
is formed,and observing, with sufficient inclination of the eyepiece 
the image of the ultra-violet spectrum then developed on the 
lamina. Prof Kopp read a paper on bresiline and its deriva¬ 
tives. The Deacon process of manufacturing chlorine was the 
subject of a paper by M. Hurter, which gave rise to lively dis¬ 
cussion. Dr lleim, who has been observing the sounds of cas¬ 
cades, find they all give the note C sharp, or F 
In Geology, Dr. Schalch had a paphr <m the volcanic rocks of 

S Hohgau. These are in two groups, that of basalts, and that of 
es. They form isolated cones surrounded with thick 
of volcanic tufa, the nature and arrangement of which 
that the eruptions happened at successive intervals about 
the end of the tertiary epoch, M, Favre showed a section of the 
Vaudois Alps made at Pleiades, near Vevey aux Ormonts ; in 
which he distinguishes three zones, consisting of superior Jurassic 
and Necoraian, and different portions of Eocene, strata. Dr. Heim 
exhibited a new method of geological representation of a country, 
a consists in a senes of sections, on the same Kale, coloured and 
fixed vertically at equal distances on a geological map, He also 
ttade some observations on the zone of contact of crystalline 
rocks and sedimentary strata in Eastern Swttzerhnd and the 
« nieS8 A1 R 8, “• Dang announced the early publication, by 
theAlpine Club of a glacier-register, in which mformadouwill 
Begiven as to dimensions, form progress, See., of glaciers. At the 


first general stance Prof. Heim gave a valuable resum/of the various 
theories of glacial motion. At the second, Prof Dcsor presented 
a memoir on morainic landscapes, by which he denotes those 
indicating a former extension of glaciers. The most striking 
types are at the southern base of the Alps There is discernible 
a zone consisting of a succession of verdant hillocks, sometimes 
aligned, sometimes separate , these are found to be composed of 
the dtbrts of old formations bruised and triturated, and dearly 
indicating glacial action. A good example occurs at the base of 
Monte Campo di Fioti. 

At the general opening stance Prof Forel gave an account of 
his researches on the deep-water fauna 111 Lake f eman, of which 
he enumerates some thirty specie* tic had also studied the 
fauna of the lakes of Neuchatel, Zurich, am! Constance His 
conclusions are bri« fly these •-There nre in the lal es three dis¬ 
tinct fauna (a) a littoral, extending to 15 or 20 metres depth , 
(/>) a deep fauna, uom 20 to 300 metres , and (r) a pelagic 
fauna All the forms of the deep fauna have analogous or sunt- 
lar forms In the littoral fauna , but the converse does not hold, 
At the same level the deep fauna are the same A few species 
found between 30 and 100 metres aic not found at 300 metres, 
but all the types at 300 metres are found between jo and 100 
metre* There are local and seasonal differences The deep 
fauna are best studied between 30 ana bo metres In comparing 
difleient lakes the general characters of deep fauna are the same, 
but special characters vary 

In the section of zoology and botany. M Hugntort described 
some sensitive organs found in the epidermis of Proteus and 
Aviloil They are considerably developed in the former (1460 
were counted in one specimen), and aie disposed in linear groups 
of thret or four along certain nerves of the head, and the lateral 
nerce to the end of the tail They resemble the cyathiform 
organs discovered by M Leydig in 1850, m the epidermis of fishes. 
Dr Cartier gave a paper on the sensitive hairs of crocodiles 

In the medical department Prof Karsten, of Vienna, made a 
communication on neciohosts in which he pointed out that Bac¬ 
teria, Vibriones, and micro-coceus, See, are not to be regarded as 
organic species, properly so called , the phenomena of animal re¬ 
production have never been observed in them, they are pathor 
logical products, which grow in the interior of vegetable or ani¬ 
mal cells, but which do not penetrate these when once developed, 

In the department of Pure Mathematics the principal 
paper was by Prof. Schwarz on a new example of a con¬ 
tinual function which does not admit of derivatives This 
paper will fie found tn < eimso In the A’chives. 

This is the third time m its history that the Helvetic Society 
has met at Schaffhouse, the former occasions having been in 
1825 and 1847. The next annual session is to be held at Coire 


SCIENTIFIC SERIALS 

SttzungsberiihU da Komgl Bohmischt» Gesellschaft der 
Wi’unschaften in Brag Jan 1871 Lo June 1872. (3 numbers) 
—Among the more valuable matter in these numbers may be 
noted some contributions to paleontological botany, more 
especially a paper by M. Feistmantel describing the various 
fruit forms met with m Bohemian coal formations. (As pub¬ 
lished separately, the paper contains several excellent plates). 
The same author communicates also full accounts of the flora m 
coal-measures at the foot of the Riesengebirge, and at Merklin. 
—M Dvorak describes some curious experiments on indiv idual 
differences between the two eyes, and between different parts of 
the retina of the same eye He shows that two non-simultaneous 
impressions, each affecting one eye, appear simultaneous, when 
the time-interval ts of a certain length, this interval he measures 
with suitable epparatus. — In chemistry we have a note by 
Prof Stolba, giving a new method of preparing borofluonde of 
potassium, and an account of the properties of this substance,— 
Dr. Weyr investigates mathematically ihe distance-acbonr of 
electrical solenoids on material plane surfaces, and a note by 
M. DomaUp furnishes experimental proof of certain laws deduced 
by M, Dub as to the dependence of magnetic moment on the 
dimensions of a magnetic bar—There are also papers on the 
fauna of lakes in the Kohmerwakl, on basaltic formations, and 
on several points in mineralogy and pure mathematics 

Bulletin de 1 'Acadtmu h'oyate d, Belgique, No 8, 1S73 —In 
this number is described a iccorihng tintcoioqiaph, devised by 
M Van Rystelbergiie, ami which seems to have some merit; 
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the advantage being that the readings of several different instru¬ 
ments can be recorded by means of a single steel graver, making 
traces on a varnished copper sheet. The sheet is fixed on a 
vertical cylinder, which rotates at equal intervals (e g every ten 
minutes) , an electric circuit, of which the instrument to be ob¬ 
served forms part, is closed by the movement of the cylinder , 
this liberates the graver, which then gives a tracing proportional, 
m length, to the indication of the instrument At each revolu¬ 
tion the graver descends a little , thus a series of equidistant 
lines are obtained, the extremities of which form the curve of 
obseriatlons The copper sheet is afterwards dipped in an acid 
and thus made ready for engraving -M Terby communicates 
some drawings made by M Schroeter, m the end of last century, 
which show the configuration of the spots of Mars at that time 
He finds, in these, fresh proof of the permanence of the spots — 
A letter fiom Prof Genocchi, of Turin, on several mathematical 
questions, calls forth a long report from M de Tilly with refer¬ 
ence lo the alleged impossibility of demonstrating the postulates 
of liuclid by plane geometry, or by any geometrical reasoning -- 
Wc fuither find notes 011 the congelation of alcoholic liquids, 
(Mtlscns), on the motion of projectiles, on hypo-sulphurous acid, 
on some stonns at Aaitselaer in July, nnd other topics. 

/hilMm dt la SouM ImpfnaU d<s Katuralistes de Moscou, 
No 1, 1873 - in this number there is a valuable paper of 
spectroscopic solai observations in 1872, by M Bredichin Four 
plates arc appended, showing the spectroscopic profile of the sun 
from July 22 to September 10 The author’s results confirm, m 
the mnin, those of Secchi —M Berg gives some particulars as 
to ihe successful acclimatisation of a Japan silkworm, the An- 
therea lama A/uyu, in the Baltic provinces Cultivators were 
looking m this direction partly because ol the difficulty of accli¬ 
matising mulberry in the north , the new animal feeds on oak 
leaves One striking fact is, that some of the eggs were ex¬ 
posed, at times, for three days successively, to a temperature of 
12“ K , without apparent injury The temperature at which 
the worms weie kept after leaving the egg till spinning time, 
varied between 12“ and 16' 1 ’ R The entile extra-oval life of the 
Varna Mavu in Riga is about 164 weeks , or 9 in the caterpillar, 
6 in the ehrysdis, and lj in the moth stages respectively Ex¬ 
periments, extending ovc‘r thiee sears, have tullj shown that the 
si heme in question is a practicable one We have further to 
notea long and inf creating account, by M Wolkenstein, of cer¬ 
tain ancient e merenes named “ Jalnikis,” found mi many of the 
lull-sides m Novgored T lie tombs are made of unhewn stones 
arranged m form of a reelangular cys’, which contains the 
skeleton In Ins study of the uuistton whether these cemeteries 
belonged to ancient Novgorodians, or some other people, the 
author is led to assign a Slavic origin —Among the remaining 
papers are a note by M Stepanoff on the development of Calyp- 
tnea, and a ieply by M Lubimoff to M Bredichm 

A’/ ale hhtuto Lombardo di St a n:< LitUu A’e ndn onti Fan! 
cola, XV, 1873 —In addition lo a large quantity of histoucal 
and philosophical matter, which includes a fourth paper on Kant’s 
philosophy, by 0 Cantoni, this number contains observations of 
Lomu II, 1873, by S Tern pel , a long paper on tile polymoi- 
phism of Pitot jot a Ihrbatum , by Drs Gibellt and Gnffini , and 
also some anatomical and medical notices 

The Annah di ( himna afpheata alia medunta for September 
contains the usual number of notices on pharmaceutical prepara- 

Ametuan Journal of 'sinner and Arts, October—This 
number contains a description of some valuable improvements 
in the silt analysis of soils and clays, by Mr Hillgard From 
minute observations on the working of the elutriating appara¬ 
tuses of Nobel, Schul/c, Fresenius, and others, he concludes 
that all determinations hitherto made with conical vessels arc 
vitiated by irregular currents, and a kind of miniature avalanche 
formed by the particles He employs a cylindrical elutriating 
tube, having a rotary chum attached to its base, but screened by 
wire from the liquid column This has given good results — 
l’rof. Dana has a (continued) paper on the quarUite, limestone, 
and associated rock of the vicinity of Great Barrington, Berk¬ 
shire Co , Mass.—Mr May describes some experiments on the 
determination of lead as peroxide, and Mr Remsen communi¬ 
cates a note on isomenc sulpho-sahcylic acids — Mr Bentham’s 
anniversary address to the Linnean Society is given, also a 
Wench Academy notice of Dr. Vemeuil, who did valuable 
xeivice to North American geology —We further note accounts of 
/arious survey opemtions in Colorado, Sierra Nevada, Utah, &c 


Attt della Seale Academia det Linen ; Roma, Dec. 187a. 
This publication contains, among other papers, an interesting 
description, accompanied with plates, of certain human bodies 
found in a remarkable state of preservation m a cemetery at Fe- 
rentillo The authors, MM Maggioram and Monggia, made 
analyses of the soil, which abounded in salts of lime having, of 
course, avidity for water The ground was porous, and readily 
permitted passage of vapour from one stratum to another. 
Scarcity of humus and good ventilation were other favouring 
causes There was a popular tradition that the soil was brought 
from Palestine, hut this is thought incorrect The mummies 
were throughout invaded with sporuloc and various other para¬ 
sites, which doubtless contributed to the mummification —A long 
paper by M VolpicelU offers a complete and general solution, 
through the geometry of situation, of the problem relating to the 
course of a lioisc over a checkered surface —Prof. Cantom has an 
article on the various modes of electrical testing (etplor azwne) and 
on the influence of hypothesis in electrostatics , in which he makes 
some strictures on certain passages in Tyndall’s little work on 
Electricity, referring to the existence of two fluids —We further 
notice a paper by I’rof Cadet on the (unctions of the white 
neive substance, and one by Prof Respighi on the shower of 
falling stars observed November 28, 1872 


SOCIETIES AND ACADEMIES 
Paris 

Academy of Sciences, Oct 20 —M de Quatrefages, pre¬ 
sident, m the chair—The following papers were read —Theory 
ol the movement of a poult attracted towards a fixed centre, 
by M J Bertinnd -On l)r Reye’s explanation of the solar 
spots, by M 1' aye Dr Rcyc considers that the heat of a 
facuh causes an up-rusli and expansion of the superincumbent 
atmosphcic, causing a sou of vortex through which the materials 
of lower stina rise, expand, cool down, and condense M l'aye, 
alter explaining the theory in question, argued that a very simple 
Get overthrows it at once Dr Reye’s theory would make the 
voitex or spot on the sun, while the measurements iff Cairmgton 
have shown that it is really r« the sun —Anatomical reseal ches 
on the tardigiadc Edentata, by M P Gervais —M Alph de 
Candolle presented the last volume of the “ Piudromus Syste- 
matis Natuialis Krgiu Vegetabilis llic secretary reported on 
a number of papers on the Phylloxera —Researches on an easy 
method of measuring the capacity of ships, by M d’Avout — 
Additional note to the monograph on the fish ol the family of the 
S ymbtaruhid,r, by M C Daresle—On the production of galls 
on vines attacked by the Phylloxera, by M Max Cornu—On 
the reproduction of the oak Phylloxera, by M Balbiam.—On 
the production of certain crystalline borates in the dry way, by 
M A Ditte The paper in question described several borates of 
barium and magnesium, and also several double salts of the 
same class Note on the chlorovanadates, by M l 1 Haute- 
fcuille --On the production of methylamines in the manufacture 
of pyroligneous products 
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WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN A R A BN hourth and cheaper Edition, wnh numerous Illustration* and Maps Crown 8vo, 6s 
The Tint's vajs — 11 Jt solve, finally a geographical riddle which hitherto had been extremely pirplexing, and it adds much 
to our inhumation respecting Egyj Ban Abjssinu and the cliff, rent races that spread over it It contains, moreover, some notable 
install cis ol English daring and cnurpusing skill, it abounds in animated tales of exploits dear to the heart of the B 1 ish vpoits- 
man , and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 

THE ALBERT N’YANZA GREAT BASIN -of the NILE, and EXPLORATION of the 

NII.E SOURCES Third and cheaper edition, with numerous Illustrations and Maps, Crown 8vo, 6s 
“The a ithor, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with cave and pleasure "—Guardian 

“Charm tig y written, lull—as might be expected- of incident, and tree from that wearisome reiteration of useless facts which 
is the drawhaik to almost all books of African travel ”— /spectator. 

MACMILLAN & CO, London. 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE 


Pme u. 6 J. Monthly 



AND PUBLIC HEALTH. 

Yearly 4 S ubso lpti on i8.r Post Free. 


THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

FRANCIS E ANSTIE, MD, FRCP 

Sauer Assistant Physman tv Westminster Hospital, and lecturer on Medicine m West minster Hospital Sc/tooi 


“ PRACTITIONER " OFFICE, 29, licdjoid Shut, Covert Gulden, WC. 

London, April, 1873 

The Publishers of The Piactttioner have much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men 

The numerous Medical Officers of Health who have been, or will be shortly,appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most lecent and correct information 
respecting all matters which concern the important duties which they are called on to perform At present there is 
no such source of information , for the casual notices of hygienic matters which appear m the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession m a compact and continuous manner. 

The Publisheis of The Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation ot several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be Each monthly instalment will consist of three sub-sections . 
the first, an original article on some hygienic question of general interest, the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent, the third, a bucf mention of all new inventions 
in the way of apparatus and piocesses for carrying out the details of sanitary work 

The first number of the enlarged Practttioner will appear in May, or rather it will be published on the 26th of 
April, and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of leaders. In its new series, therefore, The Practittoner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” .and under this denomination the 
Publishers confidently hope that it will attract a large increase of that suppoit which the profession has already 
liberally given to it In this belief they have determined not to increase the present price (is 6 d monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS;— 

ORIGINAL COMMUNICATIONS: 

James Ross, M.D —The Geometrical Method in Medicine Part III. 

Dr. Anstie.— On the Use of Ergot of Rye in the Haemoptysis of Phthisis. Part III 
Samuel Craddock —Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 

The Editor. —Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

•containing articles on 

Sanitary Organization in England. I Propagation of Enteric Feve. by the Milkman. 

Health Aspects of Sewage Irrigation. | Protection of Europe from Cholera and Plague. 


MACMILLAN AND CO 29 & 30, Bedford Strkit, Covi m G\:mi.x, T on'ivn 
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ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT S 1 REET, W 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Clast' and ^ Private Studies Invesli* itions connected with 

and Steam —tor Fee u.d Sylidun,iii'plV' to the Professor 0/ Chonui- 


ROYAL COUNCIL OF EDUCATION 

The Laboratory and Classrooms of Berners College are open ... 
Pupils EVERY BAY and EVENING The subjects of the above 
Examinations can be studied either Trivotely or in Classes. Fees 
moderate Analyses and investigations conducted —Apply to Prof 
E Y GARDNER, F E S , F S A , 44, Berners Street, W 


SCHOOL OF CHEMISTRY, 

, GREAT MARLBOROUGH STREET, 
LONDON, IV. 

Directed by ARTHUR VACHER. 


Minerals, Rocks •••— 

Price :|,ooo guineas 
Apply to Professor J ennant, 

Professor lemi mt Rises Instruction in Mineralogy md Geology 


privitc museum 


NEWMAN’S ENTOMOLOGIST. 

A MONTHLY ILLUSTRATED JOURNAL OF ItRll ISH INSECTS 
Conducted by Edward Newman, FI.S b f S &c , 

Late President f the Entomological Society 
lhe objortiof the fih mu fit t are to give every information about In 
sects , more especially to work out the history of these whuli itt ick bruit 
and forest Trees, Vegetables, Root and Seed Crops, Greenhouse and Gar 

Queries on every branch o f the Sen nee arc collated To preserve a con¬ 
tinuous record of the occurrence of rarities To improve collections by 
offering a ready medium lor the exchange of specimens 
Published on the First of every Month 
PRICE SIXPENCE 

SIMPKIN, MARSHALL, and Co , Stationers' Hall Court 
*Subscriptions for one year, post fiee, Six Shillings, payable in advance 
to f dward^Newman, 9, Devonshire Street, Bishopsgate, E ^ Prepayment by 

ciml booksellers 


■ s the possibility of irregular delivery by provm- 


FRASER’S MAGAZINE for MAY, being 

No XLt of the New Series Edited by J A Froude, M.A, 

Con 1knts 

Lectures on Mr Darwin’s Philosophy of Language By Professor Max 

Peas in try of the South ol Fngland By a Wykehamist 
Germi de Nerv *1 By A Lang 

A “ Note of Interrogation By Florence Nightingale. 

Over the Marches of Civilised V iirope 
Present Ast*ot oft he 1 ahotir Question By an Artisan 
Vienna By M 1 ) ( onwiy 


TEXT-BOOKS OF SClbNCB. 

Fdiled bv T M Goodfv r, M A and C W Mfrripield, F R S. 

Just published, in small 8vo, price 3* 6 d cloth. 

ELECTRICITY and MAGNETISM. By 

d E Professor of Engineer- 


London LONGMANS, GREEN, & CO , Paternoster Row 


NLW AND CHEAPER I DI HON OF IIARTWKYS TROPICS 


THE TROPICAL WORLD: Aspects of 

Man and Nature in the Equitim il Region, otthe Globe 
By Dr GEORGE HAR1W1G 

By the same Author, uniformly illustrated .— 

“ The Sea and us I lving Wonders," prise jis 
"Tin, Polar World," price ru 
“ I lie Sublrrrrnem woild, ' priie air 

London 1 ONGMANS, GREFN, and CO Paternostcr^Row 


FLETCHER'S NEW UNIVERSAL 


FURNACE (GAS), 



tor Muffles, Crucible*, Ladles, and general purposes requiring neither 
blast nor attention, and working at any required temperature with certainty 
Smell *i*es for Laboratory work I arge sizes tor brsssand iron casings, 
reducing photo waste, photo, enamelling, assaying, and all purposes where 
exaci results are required withou t constant atientiun More than fifteen 
hutidfed of these furnaces are now in use Drawings and dcscnpti on free, 
by po*t 

THIS FLETCHER, F C S , ij, Beld Street, Warnngtoo. 


NLW WORK BY THF REV DR HAUUHTON, M D. 

In 8vo, with in Figures on Wood, price aiz cloth 

PRINCIPLES of ANIMAL MECHANICS. 

By the Rev SAMUEL HAUGI 1 TON, F R S , Fellow of Irlmty Col¬ 
lege, Dublin, M I) Dub D C L Oxon. 

London LONGMANS, GREEN, & CO , Patcmorter Row 


DECAISNE’S SYSTEMAXIC BOTANY BY HOOKER. 

In One Volume, imperial 8vo, with 5,500 Woodcut, from Designs by L 
btenhcil and A Riocreux, price j.r 6 d cloth, 

A GENERAL SYSTEM of DESCRIPTIVE 

and ANALYIICAL BOTANY, comprising—I Organography. An»- 
tomy, and Physiology of Plants II Descriptions and Illustrations 
of the Orders Jranslited from the trench of K Le Maout, M D , 
and J Ducaisne, Member of the Institute, by Mrs Hook an , the 
Orders arranged alter the method followed in the Universities and 
SiIkm.Ih of Great Britain, with Appendix on tho Natural Method, Sy¬ 
nopsis of the Orders, and other Additions by I JL> Hooker, CB» 
b It S , &c . Director of the Royal Botanic Gardens, Kew 
London I ONGMANS, GREEN, & CO Paternoster Row. 


BAUHN'S LIFE OF HUMBOLDT. 

Now ready, in a volt 8vo, with 3 Portraits, price 36# 

LIFE OF ALEXANDER VON HUM- 

bj Herr J11UUS*L 5 WHN■ ttI KG? t^ROHKHT Av* Laclemant, and Dr 
Atm. Dove EdUi-d hy Piofessor Bkuhns, Director of th. Obser- 
vatory at Leipzig Inundated by Janr and CAROLINE Lassell, 

I ondon* LONGMANS, GREEN, & CO , Paternoster Row. 
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Just published, in crown 8 vo, tor (sd. 

UNIVERSITY OARS: 

BEING A CRITICAL INQUIRY INTO THE Ah TER HEALTH OF THE MEN WIIO ROWED IN THE 

OXFORD AMD CAMBRIDGE BOAT-RACE, 

I ROM THE YEAR 18*9 TO 1869, 

BASED ON THE PERSONAL EXPERIENCE OF THE ROIVERS THEMSELVES 

By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 

Late Captain of the Tohn -f (Coll. Umv ), Physician to the Manchester Royal Infirmary, Author of “ Deterioration of Race,” &c. 

“ Di Morgan’s hook presents, in a most admirable manner, full and accurate statistics of the duration of life, and of the cause* 
of death, of all the men who have rowed in the Oxford and Cambridge boats from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number.”— Daily N/ws 

cultivated amongst our young men n spirit of manly 
' ' vigorous physical development 1* 

"o Dr, Morgan for his book ”■ 


“ We think that all lovers of the English race, all who desire 
endurance, wholesome emulation, and who ore philosophical enough to recognise the 
more often than otherwise an index of good mental and moral attributes, are under great obligation 
Medical Times 

“ '1 here is so much that is readable and interesting in the work to which we have referred that wc cannot d<> better than 
jccommend everyone interested in the subject—and who is not—to read the. work for themselves —Mutual fress at i c ar 
“ Dr Morgan has a clear, vigorous, and agreeable style of wrtting, and be deals with his objectors in a good-humoured tor 
While tile good sense and moderation of hi* views will commend them to unprejudiced readers. —/l/ushated London meus. 


MACMILLAN AND CO, London. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 

F.R S , Professor of Experimental Physics in the University of Cambridge. 2 vols 8vo, 3U 6 d 

ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof. F G TAIT. Part I 8*0 9s. 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford With Coloured Map and Numerous illustrations. 8vo, air 
“ It does not often fall to our lot to open a book devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume.”— Athenaum. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period.”— Pall 
Mall Gazette 

VESUVIUS. By Professor Phillips. With numerous Map3 and Illustrations. Crown 

8vo, 10 s (xl. 

“ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crassus to the end ol 1868, and to 
explain the phenomena of the burning mountain according to the laws ot a rigid induction. Iiis plan has been successfully carried 
out, and has resulted in a work of high value ”— Pall Mall Gazette. 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

£ radical Observatory work, With 224 Illustrations and numerous Tables By G. F. CHAMBERS, F R A.S., Barrister-at- 
tw Demy 8vo, cloth, 856 pp , price 2lr. 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London New Edition, with Solutions. Extra /cap 8vo. Cloth, price 8 s. 6 d. 

“ A too rare example of what a good elementary text-book in any science ought to be the language brief, simple, exact; the 
arrangement logical, developing in lucid order principles from fads, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examinee. 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S , Smior Student of Christ Church, and Lee’s Reader in Chemistry, and H. G. MADAN, M.A , Fellow of Queen’s 
College, Oxford. Senes I, Qualitative Exercises Crown 8vo, price jt. id Second Edition. 

‘‘The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Chemistry,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts , whilst the second treats of the systematic analysis of a 
single salt The Appendix contains a variety of use r ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy m every respect of a place in the Clarendon Press Series ”— Medical Panes . 

AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 

Professor Natural History in Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, 7 s. 6 d. 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well timed ; it includes within narrow limits the leading facts and principles ot 
this younger-^orn of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.”— Spectator. 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D., F.R S , Lmacre Professor of Physiology, Oxford. Demy 8vo, price i6r 

“Teacher and student alike will rejoice over this volume. It supplies us m a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.”— Spectator. 

“A book of the highest character and value ’’—Athenaum. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S.,'; Savilian Professor of 

Astronomy in the University of Oxford. Crown 8vo, price 7 s. 6 d. 

A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price is. 6 d. 

“The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and ii so clearly written that no one can mistake its rules.”— Lancet. 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 

Professor of Natural Philosophy in the University of Glasgow, and P. G. TAIT, M.A,, Professor of Natural Philosophy in 
the University of Edinburgh. Volume X. [A new Edition in the Press. 

Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY’S LAY SERMONS, ADDRESSES and REVIEWS. 

Contents —The advisableneis of improving Natural Knowledge -Emancipation, Black and White—A Liberal Education, 
and whet* to find it- Scientific Education—On the Study of Zoology—On the Physical Bjm, of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c. Near and Cheaper Edition. Crown 8vo, 7 1, 67 
Essays selected from the above, Crown 8vo, la 

FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Josiah P. Cooke, jun., 

Eivrne Professor of Chemistry and Mineralogy in Harvard College Crown 8vo, 121 

HANDBOOK of BRITISH FUNGI; with full descriptions of all the Species and 

Illustrations of the Genera By M C COOKE, M A 2 Vols Crown 8vo, 24a 


The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 

F.RS, 4c, Dueaor of the Koyal Gardens, Kew. Globe 8vo, 101 67. 

FIRST BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S , Professor of Botany 

in Uiuveisity College, L in Ion, and keeper of the Herbarium and Library at the Koyal Guldens, Kew. With numerou. 
Illustrations, Globe 8vo, 6' * * 

HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH ol 

ALPINE PL\N IS. By tne Rev HUGH MALMILLAL Globe 8vo, 6s 

HEREDITARY GENIUS, an Inquiry «nto its Laws and Consequences. By Francis 

GAL TON, IKS. 8vo, I2r 
“ A most able and interesting book ”—Turns 

COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E. Ray 

LANK Lb 1LR, B A. Crown 8vo, 67. 

TRAINING, in THEORY snd PRACTICE. By Archibald Maclaren, the Gymnasium. 

Oxford Willi Diagrams and Tables 8vo, 7 s 67 


A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8vo, 9s. 

Conti*n in —Natural Heritage—On D.-generation in Man—On Moral an 1 Criminal Epidemics—Body v Mind—Illusions 
nnd Hallucinations—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 

F.R.S,, Hunterian Professor of Conparative Anatomy and Physiology Wi h numerous Illustrations. Globe 8vo, 7r. 0./ 

A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION of 

SEWAGE By W. H CORFTELD, M A , Professor of Hygiene and Public Health at University College, London Second 
Edition, corrected and enlarged. 8vo 101. 67. 

The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of Logic in Owens 

College, Manchester. Second Edition, revised, 8vo, ior 67 

A HISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 

Time. By AD. WUR1Z, Translated by Henry Watts, F.R S. Crown 8vo, 6j. 

A TREATISE on the ORIGIN, NATURE, and VARIETIES of WINE. Being a 
Complete Manual of Viticulture and rEnology. ByJ. L TIIUDICHUM, M.D , and A UGUSTE DUPRE, Pn D , Lecturer 
on Chemistry at Westminster Hospital. With numerous Illustration*. Royal 8vo, 25 s 


MACMILLAN & CO., London. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST), LONDON 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), SHIPS’ COMPASSES, 
&c , 10 Hfr M ajfsty and HRH ihe Prince or Wates 
MAKLRS of the GRLA 1 CLOCK of the HOUSFS of PARI IAMENT 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSLRVA 1 ORY, Greenwich ' 

Catalogues or h climates on Application 


IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING l> g, to c ill the atenti >n of the scientific public to the fact that he has remodelled and greatly impfWd 
nearly the whole of hi, s| e ia.lt ie> in Sp ctroscopes within the last year, mire particularly he would mention hts Miniature 
Spectroscope the Dir ct vim n Spcct o com, with micro metric measuring apparatus, and his Umvirsxl Autimatic Spectrosr ipe 
John Bihiiii; can now supply one f these instruments with a dispersive power equal to eleven Hint glass prisms, and >0 compact 
that it can be easily adaptc 1 to a 4 m refracting telescope 

COLONEL CAMPBELL S NEW SPECTROMETER 

By the aid of this contrivance, an unski lei observer may ratp any spec ra without lak nr readings 

J O II N BROW N I N G, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &o., 

63, STRAND, W.C , & ill, MINORIES, LONDON, E. 

I ST A BUSHED 100 YPA IIS 
LIST OF SPECTROSCOPES FREE BY POST 

AV tl lUElh At LD D Its CR IP Ct VR CATALOGUh Ob hi ELTROSCOPFS 18 hTAMIS 


SOCIETY FOR PROMOIING CHRISTIAN KNOWLEDGE I 
NEW WORK U1 11 IVA BUCKLAND 

FAMILIAR HISTORY OF BRITISH 

FISHES Hy IRANK. HUCICI AVI) In p ctorof Sal non hi henos 
Tor England and Walts &t W lb para u of One Hundred and 
thirty Til istrat ons Crown Svo cloth boards, it 
London 77, Great Queen W li hlnf eld« W C 4 Royal 
Ex ha ig EC a d 48 I curd 1 y W 


THE TRANSACTIONS of the LINNEAN 


NOTES on NATURAL PHILOSOPHY 

By 0 F RODWFII F R.A.S, 

I eciurar on Natural Phh) ophy in ^ uy ^ H up tal Science Master in 

J and A CHURCHILL New Burlington Street 


JOHN TYM, of Castleton (Peak of Derby* 

shire) ha* On Sale a very In gc a tor near of Minerals and Fossils 
particularly from the I 1 (<1 IM nan Limestone Rare *=pec 


THE NATURAL HISTORY OF THE CURACOA S VOYAGF IN 
THE PALI ML 

Now ready with a Colo med Chart 43 ( >1 tired Plates end Chromohtbo 
graphs and t) III s rations it ihig aphy cmeflv of Objects of Namral 
H Story 8 f II page Wood Eng « ngs and several other I’lstes and 36 
Woodcuts in the Text in One Volume imperial 8vo pnee 4 u cloto 

JOTTINGS DURING the CRUISE 65 

Her Ml] sty S <th o*he Curacoa among ihe <5 ith Sex Islands in r8 
Bythelate IUIIUS BRE xCHLEY Esq M A FROS 
London LONGMANS GRFFN O Paternoster Row 
Just published imperial 8ro price 24s 

BENTHAM and HOOKER. GENERA 


PLAVTARUM in exemplar a mpr m < in HerWm 1 
vaia d fimta Auc or bus G BN N I HAM et f t) H 
It Par t Smrets n cotyledon* m g*mo T eulart m O 
haceas Compost (as 556 pp impl 8vo cloth price 94* 


Ilerbami Kewenml is srr 
et I t) H OK.ER Vol 
eulari m Orel vi. Capnfo 


EDGINGTON’S GARDEN NETTING, 

the cheapest and mo*t d 1 al le at t / per *q are yard or in quantities 
of a<A. 500 -n 006 vsrd re r i<e fr e 
FPGfNG I OV S RICK ( I.OIH* for 68 year* have maintained their 
cclel ntv as the beat 

ECU INGIONS MARQUEES for H re are the most elegant and 


WII LTAMS & NORGA1 E 
4 Henrietta Stree* Covent Garden London 
and ao South Frederick Street Fdinburgh 
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ROYAL POLYTECHNIC INSTITUTION 

309, REGENT SlRkKl, W 

LABORATORY and CLASS ROOMS are now open for ANALYSIS 
tr'y.'phv"’ 


Hus Library c’Hituti* Volume* of Ar»ci 

in \ tuous Languages Sn I>nc nption, £ \ a year, 
l'> I ife Member hip, £16 

Kt nlmg room open from lea to hall pastXiv 
ROBERT HARRISON, 


.e Sludu.'* Inv 


1 » suul Class ami Pnv 

ratents Conducted Clav»cs are now running 
and Steam — For Fees ami Syllabus ipply to t 
try, Scientific Department, Royal Polytechnic 


3’.r THE LONDON SPECTROSCOPE COMPANY, 


ROYAL COUNCIL OF EDUCATION — 

The Laboratory anil Class rooms of Bern era College are open fo 
Pipila EVERY DAY and EVENING The subjeus of the jlmv. 

moderate Analysce and investigation, conducted —Apply lo Frol 
E V GARDNER, F K S , F S A , 44. Berners Sirect, W 


CHARING CROSS HOSPITAL MEDI- 

CAL SCHOOL —Summer S«*«;sion —A Course of I ccturc* on Zoology 
and Cpijaparative Anatomy will be delivered by A H l.IRKOD, bs i{ 

Fellowships of tSe College of Surgeons ana Civil Serviced I*he 
Course, £3 3#. 

A. J POLLOCk, M D , D<an ; 

GEOLOGICAL MUSEUM FOR SALE.— ! 

Two Cabinets, containing 6000 specimens (scientifically arranged) of 
Minerals* Rocks, and Fosbik, forming a first Uass private nuibcuin 
Price 3,boo guineas 

Apply to Prole wor rating nt, T4<>, Strand Lot don, W C , who has also 
JUemeutary Collection* at a, 3, 10 20, to 100 giuuea« each 
Professor Tennant gives Instruction in Mineralogy and Geology, 

Mow ready, with 48 Wood h ng ravings, crown 8vo, j 

NOTES on NATURAL PHILOSOPHY 

By G F RODWELL, F R A S , 

Lecturer on Natural Philosophy in Guy’s Hospital, Science Master in 


CHARLES OWEN, Manager 

(lui\mrs with John Kuwmm , of the Minon**, Nephew and formerly 
M uw s « 1 to tin. Uu Hi si \ D vuhou, of Oxcud'n Mrcct, Haymarket) 

46 & 48, CITY ROAD, LONDON, E.C. 

u,w/>< r, Mn 1 on <1/1, t, and tiery dtsu ifltton of Mathemofical, 
Philosophical ani hnieitliftc Insti nm,nl< 

IMPORTERS OF OPTICAL GOODS. 

\SI RONOM 1 CAL INSl’RUMhNlS MADE. 10 ORDER 

TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MAKERS, 

172, BROMPTON ROAD, S \V , 

(Three minutes’ walk from South Kensington Museum), 


Marlborough College 
J and A, CHURCHILL, New Burlington Street. 


BY DR. BEALE, F RS Now Reodv, 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE . Bioplasm Pp 330, with as Plata*, 54, 6d 
J. & A, CHURCHILL 


AB k 




IK supplied 


GEOLOGY, B 01 ANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

shoe) h<w 011 Sale a very Hrgo assort.iieni^of 

* icnts* Csillertions in Cabinets 150 
>n()jtioti (specially amnged to illhs- 


trlue’Tyeli Pa(j-,’ AUeve ^ ^ 
Catalogues post free Address—John T)in, 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY'S CRITIQUES and ADDRESSES. 8vo, 10 a. 6d. [nit Jay. 

Contents Administrative Nihilism. The School Bairds • what they can do and what they may do. On Medical Educa. 
tion. Yeast On the Formation of Coal. On Coral and Ctwal Reefs On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology Palaeontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley an4 the Metaphyncs of Sensation. 

(By the same Author—LAY SERMONS, ADDRESSES) AND REVIEWS. New Cheaper Edition. Crown 8vo. Ji. 6d) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College m the University of St Andrews, By J, C. SHAIRP, LI. U, Principal of the United College in the 
University of St Andrews, P. G TA1T, M A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLV, F R G.S. With Portrait, Map, and Illustrations. 8vo, 16 s. [This day. 

“ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
deemed complete.”— Standard. 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, to s 6d 

Contents 1 — The Mystery of Matter. The Philosophy of Ignorance. The Antithesis of Faith and Sight. The Essential 
Nature of Religion. Christian Panlheism [ Thu day. 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto. 8vo, icw. 6d. [Thu day. 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Trinity College, Oxford. 8vo, lOf 6 d. 

Contents •—" Ancient Greece and Me<kevnl Italy “ Mr Gladstone’s Uomer and the Homeric Ages “ The Historians 
of Athens •" “ The Athenian Democracy ,” “ Alexander the Great,” “ Greece dunng the Macedonian Period ,” “ Mommsen’s 
History of Rome“ Lucius Cornelius Sulla,” “ The Flavian Cresars ” (First Sbriks, Second Edition, 8vo, ioj. 6 d.) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some oi 

their Application*. By W. T. THORNTON, Author of “A Treatise on Labour” 8vo, toi 6rf. [Thu day. 

Contents.— I Ante-Utilitarianism II History’s Scientific Pretensions. Ill David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism. VI. Limits of Demonstrable Theism 

STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 

M.A , Fellow of Brasenose College, Oxford. Crown 8vo, Js. 6d [Thu day. 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of «■ Habit and 

Intelligence.” 8vo, 14J. [Thu day. 

THE INTELLECTUAL LIFE. By P. G. Hamerton. Crown 8vo, 10s. 6d. 

[Thu day. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F R A S Crown 8vo, 3s. [Thu day. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 

College, Cambridge Crown 8vo, Js 6if [ This day. 

MACMILLAN & CO., London 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of thte 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6s. 

The Times say* :—“ It solve* finally a geographical riddle which hitherto had been extremely perplexing, and it add* much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enter pi King skill, it abounds in animated tales of exploits dear to the heart of the British sports* 
man; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power.” 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, with numerous Illustrations and Maps. Crown 8vo, 6r. 

“The author, whilehe equals other African explorers in judgment and daring, far exceeds them in literaiy capacity. He has 
produced two volumes which can be read straight through with ease and pleasure.”— Guardian. 

“ Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
is die drawback to almost all book* of African travel."— Spectator. 

MACMILLAN & CO, London 
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ENLARGEMENT OF “ THE PRACTITIONER.” 


SANITARY MEDICINE 


Price ij 6 d. Monthly 



THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

EWfUJ HV 

FRANCIS K. ANSTIE, M.D., F R.C P. 

Senior Assistant Physician to IPestnnnshi Hospital, and 1 nturer on Medicine in ll\it minster Hospital School. 

“TRAC IIUDNER” OFFICE, 29, Pat foul Stud, Corent Garden, W.C. 

I ON DON, April , 1873 

The Publishers of The Piathttoner have much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties winch they are called on to peiform At present there is 
no such source of information ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession m a compact and continuous manner. 

The Publishers of The Practtttoner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be Each monthly instalment will consist of three sub-sections 
the first, an original article on some hygienic question of geneial interest; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent, the third, a brief mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary work. 

The first number of the enlarged Practtttoner will appear in May, or rather it will be published on the 26th of 
April; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

t It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it. In this belief they have determined not to increase the present price {is. 6 d. monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS 
ORIGINAL COMMUNICATIONS: 

James Ross, M.D.—The Geometrical Method in Medicine. Tart III. 

Dr. Anstie. —On the Use of Ergot of Rye m the Haemoptysis of Phthisis. Part III. 

Samuel Craddock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 

The Editor. —Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING ARTICLES ON 

Sanitary Organization in England. I Propagation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. | Protection of Europe from Cholera and Plague. 


MACMILLAN AND CO. 29 & 30, Bedford Street, Covent Garden, London. 
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THE ONLY CttfeAfe FARtdfefeS’ frfeWSPSMlR. 

THE CHAMBER OP 
AGRICULTURE JOURNAi 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarke, Secretary to the Ceftttti 

Agriculture, »’ 

Derotes special attention to the discussions and proceeding(3®#; 
bers of Agriculture of Great Britain (which now nUMU- dpi-aSSM 

The London Cora, Seed, Hop, Cattle, and other Market! 
are specially reported in thw Journal, which despatched tjjfefitihe 

on 1 uosday morning Price 3 d , or prepaid, 15/ a year po*t free. 
Published by W PICKERING, *r, Arundel Street, Strand, W C. 

Id A lew days, price threepence. 

THE LONDON SATURDAY HALF- 

HOLIDAY GUIDE (Fifth Edition), 1873 A picturesque and de- 
Itehutive Guide to Rural Resorts around London Papere on Wild 
Blm around London, and Pond Resorts, &c for the Microscojflat, by 
w .W Reeves, h K M S Notes on London Entomological Localities, 
» Bdwdrd Newman. F 2 S F L S The Birds of Eppmg Forest, by 
Geological Resorts and Localities for Mosses. Edited 

blbeeK ISO, Fleet Street, and KENT & CO , Paternoster Row 

EbOlNGTON’S GARDEN NETTING, 

Ihh cheapest and most durable, at 1 i per square yard, or in quantities 
ETCSS'dlGN’SKlJK 1 cL() filp C fo*68 years have maintained their 
"fe^ONS MARQUEES for Hire are the most elegant and 

C *EuG 1NG’ION’S CRICKET and GARDEN TENTS are the prettiest 
Tit FAN V, SCRIM CANVAS, and every other kind of NET UNO 
fee particular-FRED EDGINGTON ft CO , Rick Cloth. &c , Manu- 
Ihclurers to iler M ijesty, 5. (on!»), Old Kent Road, London, S E 

A quantity of good Second-hand Government TAN1S for sale, cheap. 

CHANGfe Qfr PUBLISHERS 

On the nt of every Month, pp 33, 8vo, with at le*8t One Plate, 

tHE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hknry Trimen, M B, F L S, British Museum, aniseed by 

J G Baker, Fib, Royal Herbarium, Kcw 

Subscriptions for 1873 (hi post free in the United Kingdom) payable in 
advance to the publishers, Messrs Ranken and to, llrury House, St 
Mary-le-Strand, London, W C , of whom may be obtained the volume for 
187a (price ihr^&f bound in cloth) also covers for the volume (price is). 

THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY 
Conducted by Fdwakd Newman, FLS F Z S &c 

The Zoologist was established in 184-* to record and preserve obser\ations 
on subject* similar to those treated of in White’s M Natural History of Sel- 
borne, and the success which has attended it is sufficient proof that its plan 
is acceptable to ** out of-door naturalists those who delight in observing 
the manners, habits, the private lives, the migrations, movements, neats, 
young and food of animals It contains original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Injects, together with 
notices of recent works on every branch of Natural History ^ihe editor 

TubUshed on the First of every Month 

PRICE ONE SHILLING 

HOLLOWAY’S OINTMENT and PILLS. 

—Variable Temperatures—After the raw cold season which has just 
passed by, a mild damp atmosphere will probably succeed, and in us 
train will come fever, sore throat, diphtheria, chest complaint*, and 
rheumatism Holloway’s Ointment well rubbed upon the skin near the 
affected part, at once corrects the relaxing and depressing effects of 
dampness on the constitution, and spares sickness, it penetrates to the 
internal tenures, regulates the local circulation, assuages inflammation, 
so iihes irritation, braces relaxed organs, and heals ulcerations Hollo¬ 
way’s Pills, simultaneously taken, expedite the cure In all diseases of 
the throat, immediate recourse is recommended to Holloway s purifying 

“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture in «I1 lu 
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MACMILLAN AND CO.’S SCIENTIFIC 
CLASS BOOKS. 

NEW VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY: By St. George Mivart, F.R.S., Lee- 

Mirer in Comparative Anatomy at St Mary’s Hospital With upwards of 4o 0 Illustrations i8mo, Cs, 6d (Ihu d*y 

VOLUMES ALREADY PUBLISHED 

POPULAR ASTRONOMY.—With Ulus- ELEMENTARY LESSONS in LOGIC 

(rations By Sir G B A1RV, K C B , Astronomer Royal New I DEDUCTIVE and INDUCTIVE -By Professor JEVONS Withco- 
EUitton «8mo, «, M j nion. Questtc- -* ~ 

The speciality of this work is the direct reference of every step to the 1 t<m,on 


icabulary of logical Tern 


dajlighf Cun 


ELEMENTARY LESSONS in ASTRO- "A.m.iibook. b. 

NOMY -By J NORMAN LOCKYER, F R S . noth Coloured or a superfluous won 
TS-of the Spectra of the Sun. Siam, and Nebu!*, and numerous | QUksriUNS on 

POLITICAL ECONOMY for BEGIN - 

NERS-By MlldUtNl GARRM1 rAWLtlT With Ques- 
tion*. New Edition i8mo 9 * 6/ 

rraearasaaear i LESSONS in ELEMENTARY PHYSICS. 
LESSONS in ELEMENTARY BOTANY i — By balfourstewari, f k s Pn.f c «.c.rof N«t„r«i pi„io»oph y 

-With numerous Illustrations By Professor OLIVER, E R S , I 1 L S | in Owens College, M ,n hester Wrli ( oloureil Diagram and numerous 


as that of Professor Oliver ’ —Na 

LESSONS in ELEMENTARY CHEMIS 

TRV, INORGANIC and ORGANIC,—By Professor RGSCOfc 
With numerous Illustrations, «ind t hromo Lilhc 1 


mall, cftn/'ftCt, carefully elah 


mi vfcM of 1 sumtihc class book, clear, ac* urate, and thorough H 

OWENS COLLEGE JUNIOR COURSE 


K R S rhmo, ar M 

ELEMENTARY 

SH AL GEOtiRAPIIY 


lAVro bfutun in the Press 

LESSONS ) N PHY- 

lly Pndossur (ji.lklE, F R : S 


OTHER VOLUMES OF THE SI1P.IES IN PREPARATION 

MACMILLAN' A CO, London 


Just published, in crown 8vo, ior 6 it 

UNIYEKSITY OARS: 

BEING A CRITICAL INQUIRY INTO THE AFTFR HEALTH OF TIIF. MEN WHO ROWED IN THE 

OXFORD AND CAMBRIDGE BOAT-RACE, 

FROM THE V EAR 18*9 TO 1869, 

BASED ON THE PERSONAL EXPERIENCE OF THE ROWERS THEMSELVES. 

By JOHN ED. MORGAN, M.D., M.A. OXON., F.R.C.P., 

Lata Captain of the John -+- (Coll Unlv.), Physician to the Manchester. Royal Infirmary, Author of “ Deterioration of Rice,” &c. 

“ Dr. Morgan’s book presents, in a most admirable manner, full .anal accurate statistics of the duration of life, and of the causes 
of death, of all the men who have rowed in the Oxford and (. ambndge boats from 1829 to 1869, and also gives letters addressed to 
the author by nearly every individual of the number ,"—Datly Nnos 

“ We think that all lovers of the English race, alt who desire to see cultivated amongst our young men a spint of 1nanly 
endurance, wholesome emulation, and who are philosophical enough to recognise the fact that vigorous <T?" 0 *""? 0 *, “ 

more often than otherwise an index of good mental and moral attributes, are under great obligation to Dr. Morgan for his book. — 

**• Therelis so much that Is readable and interesting in the work to whit* wo have referred that we ,0 

recommend everyone interested m the subject-and who is not-to read tWwotk for themselves. ~Mr< i i<. a tP»!^a«dCtr<*iar 
<* Dr. Morgan has a clear, vigorous,'and agreeable style of among. and he deals with ’ 

while the good sense and moderat io n of hit views will commend them to unprejudiced readers. '•-—Illustrated London JVtws. 

MACMILLAN AND COy- London. 





XIV 


NATURE 


[May 8, 1873 


CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 

F.R.S., Professor of Experimental Physic, in the University of Cambridge 2 vols. 8vo, 31* 6i/. 

ELEMENTS of NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof. P. C TAI1' Part I 8vo <*r. 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A. F.R.S., 

Professor of Geology In the University of Oxford With Coiomed Map and Numerous illustrations. 8vo, 21 s. 

“ It does not often fall to our lot to open a book devoted to Sciencr, and to derive from it the large amount of pleasure, and at 
the same time of real instruction which we have found in the pages of this volume. Athemmm. 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period .”—Pall 
Matt Gazette. 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo, 1or. GJ. 

" Professor Phillips has undertaken togive an authentic history of Vesuvius from thedays of Crastus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a rigid induction Ills plan has been successfully carried 
out, and has resulted in a work of high value "—Pall Mall Gazette 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

£ radical Observatory work, With 224 Illustrations and numerous Tables Ily G. F. CHAMBERS, FRA S., Barnster-at- 
iw Demy Svo, cloth, 856 pp , puce 2lr 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, Umvem’y College, London New Idit on, with So’utions Extra fcap. 8vo. Cloth, price 8r. 6 d. 

“ A too rare example of what a good elementary test-book in any science ought to be the language brief, simple, exact; the 
arrangement logical, developing m lucid order principles from facts, and keeping theory always dependent upon observation 1 a 
book that keeps the rcast n of the student active while he strives to master de'aiis difficult but never without interest.”— 
Examt ner. 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S., Senior Student of Christ Church, and Lee’s Reader in Chemistry, an! II. G. MADAN, M.A , Fellow of Queen’s 
College, Oxford Senes I, Qualitative Exercises. Crown 8vo, price Js. 6 . 1 . Second Edition. 

“The volume 1a intend.d as a companion to the valuable*.nnd suggestive woik on ‘Theoretical Chemistry,’ by Professor 
Williamson It constitutes a complete guide to Qualitative Chemical Analysis Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the prinepal gases, and of the principal radicles anl their salts, whilst the second treats of the systematic analysis of a 
single salt The Appendix contains a variety ot u e ul tables. Many useful practical hints are dispersed throughout the 
volume, which is one worthy ta every respect of a p'ace in the Clarendon Press Senes .”—Medical Tunes 

AN ELEMENTARY TREATISE ON HEAT. By Balfour Stewart, LLD., F.R.S, 

Professor Natural History in Owens College, Manchcs'er. Extra feap. 8vo, with numerous Woodcuts and Diagrams, 7». 6 d. 
New Edition, revised and enlarged. 

“ The publication of this manual is exce dingly well timed ; it includes within narrow limits the leading facts and principles oi 
this younger-born of the Scences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader.”— ' Spectator . 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures, By GEORGE ROLLESTON, 
M.D , KItS , Linacre Professor of Physiology, Oxford. Demy 8vo, price 1 6 s. 

“ Teacher and student alike will rejoice over this volume. It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn la 
order from every sub-kingdom and each class of the animal world. "—Spectator. 

“A book of the highest character and value ” —Athenautn. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S.,; Savilian Professor of 

Astronomy in the University of Oxford. Crown 8vo, price Js. 6 d. 

A SYSTEM OF PHYSICAL EDUCATION: Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The G ymnasium , 
Oxford, gx'ta fcap, 8vo, price 7 1. 6 d. 

“ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its tala."—Lancet. 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.«., 

Professor of Natural Philosophy in the Unlverstty of Glasgow, and P. G. TAIT, M. A., Professor of Natural Philosophy In 
the University of Edinburgh. Volume I. [A new Edition in lit Pirttt. 

Ox|§M: Printed at the Clarendon Press, and published by MACMILLAN ft CO., London, 
Publishers to the University. 
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7 HE OCEAN SURVEY EXPEDITION. 

BY DR. W Y VI LLE THOMSON, F.R.S., 

Director of the Scientific Stiff of the Challenger Expedition 
In 8vo, cloth, extra gilt, w, ally too Illustrations and 8 Coloured Maps and Flans, price 31s 6d This day 

THE DEPTHS OP THE SEA. 

AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 
Ot II M S. Lightning and Portuptnc during the Summers oi 1868-69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Qwyn Jeffreys, F.R S., and Dr. Wyville Thomson, F.R.S 

It was the important and intn feting results 1 eiorded tn this volume that induced the Government to send out the great Expedition 
new laumhed nndei the scientific guulame oj D>. H'yitUe Thomson, which is spoken oj as “the most important surveying expedition 
w/inh has ever sash,!from any country. 

CONTENTS — 

Chap. I —Introduction. 1 Chap VI. —Deep-sea Dredging 

„ II—The Cruise of the lightning. | „ VII —Deep-sea Temperature. 

„ III.—The Cruises of the Porcupine. | „ VIII —The Gulf-stream. 

„ IV — „ ,, (continued) „ IX.—The Deep-sea Fauna 

„ V,—Deep sea Sounding. | „ X.—The Continuity of the Chalk. 


Second Edition, in imperial 8vo, doth, extra gilt, price 3IJ. 6 d, Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 

THE FORCES OF NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book I. Gravity.—Book II, Sound.—Book III. Light,—Book IV. Heat,—Book V. Magnetism.—Book VI. 

The Electric Light.—Book VII. Atmospheric Meteors. 

“ Translator and editor have done justice to their trust. The te*l has all the lorce and flow of original writing, combining 
faithfulness to the author's meaning with purity and independence with regard to idiom; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of the illustrative woodcuts borrowed from the French edition, or the punty and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either in point of fulness or attrac¬ 
tion, as a popular manual of physical science. . . . , What we feel, however, bound to say, and what we say with pleasure, 

is that among works of its class no publication can stand comparison with it either m literary completeness or m artistic grace. — 
Saturday PetieVi. 

MACMILLAN & CO., London. 
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IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities m Spectroscopes within the last year, more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro metric measuring apparatus, and his Universal Automatic Spectroscope. 
John Biowmng can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that it can be easily adapted to a 4 in refracting telescope. 

COLONEL CAMPBELL’S NEW SPECTROMETER. 

By the aid ot this contrivance, an unskilled observer may map any spectra without taking readings 

J O HNTrOWN I N G, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c.; 

63, STRAND, W.C., & hi, MINORIES, LONDON, E. 

ESTABLISHED too YEARS. 

LIST OF SPECTROSCOPES FREE BY POST. 

AN ILLUSTRATED DESCRIPTIVE CATALOGUE OP SPEC 1ROSCOPES, iS ST A MPS 


THE PBACTICAL MAGAZINE. 

MAY 


Mr Gillott a_ 

Timber Trusses and Girders 
The bilk Industries of Italy 


CONTENTS OF No. 

Pen Trade (With Portrait ) 


^ ^ m Trade 

Chemistry, as app- - 

Allied Subjects, from Foreign Period. 
Tlie Gatling System of bi 


liturgy, Chemical Manufactures, and 

__ ... (With illustration ) 

The Great Gauge Question of India 


The Dining Arrangements of the House of Commons 

The Siemens Direct Process for ihe Manufacture of Iron and Steel 

The Westinghou.se Drake (With Illustrations ) 

The Slaughter-houses of Parts 

Bronze Vases merusted in Silver (With Illustration ) 

Otto of Rose 

The Plough its History, Construction, and Management (With Illus- 


1873. PRICE HALF-A-CROWN. 

Dye Works of Messrs Boutarel and Co , Clichy la-Garenne. (With nume- 

On the Utilisation of the Residue obtained by Burning Pyntes in the Manu¬ 
facture of 0.1 of Vitriol 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illustrations ) 

Memoranda on Timber—Spiral Scrolls and Volutes and how to describe 
them—Method of Delineating Architectural Subjects In Perspective 
—The Delineation of Mechanical Subject8-1 he Student’s <keteh- 


(Wtth Illus- 


tcan Society of Civil Engineer) 
. — 1 - w-■*- Heat and 1 

nt Egypttar 


Insecticides 

Ihe Collection 01 Maine at v-ntos 

Building and Practical Memoranda <W,th Illustrations ) 

Selenitic Mottar-Indestructible Paint-Graiu Ventilator 

LONDON PUBLISHED FOR THE PROPRIETARY AT No 7, PRINTING HOUSE SQUARE, E.C. 


(A 'ext door to tie "Times” Office) 

Eighth Thousand, with 70 Plates, 4 Coloured, cloth, sit 

HOW TOJWORK WITH THE MICRO¬ 
SCOPE By Dr Lionbl Bhale, F R S A Complete Manual of 
Microscopical Manipulation New Processes of Investigation, for Exa¬ 
mining Objects under the highest powers, Photographing specimens, 
&c 

HARRISON, Pall Mall. 

BRUHN’S LIFE OF HUMBOLDT. 

Now ready, in s vols 8vo, with 3 Portraits, price 361 

LIFE OF ALEXANDER VON HUM- 

BOLDT Compiled in Commemoration of the Centenary of his Birth 
by Herr Julius Lowbnbhko, Dr. Kodkst Avb-Lallemant, and Dr. 
Atruo Dova Edited by Professor Bsuhns, Director of the Obser¬ 
vatory at I eipzig Translated by Jans and Caroline Lassill. 

Londoo LONGMANS, GREEN, ft CO , Paternoster Row 

Now ready, 8vo cloth, 88 pp price ar id 

SPACE and VISION : an Attempt to De- 

duce all our Knowledge of Space from the Sense of Sight, with a Note 
on the Association of Psychology By W H S MONCK, M A., 
Author of “ An Examination of Cousin’s Psychology/’ &c. 

“The author thows not only care and ingenuity in working out his own 
theory, but^a thorough familiarity with the controversy, and much polemical 

Dublin WfLLTAM M'OEE, tft, Nassau Street. 

NEW AND CHEAPER EDITION OF HAR1 WIG’S ^ROPICS. 
Now ready, tn One Volume, 8vo, with 8 Crotnoxylographa, and above aoo 
Woodcuts, price lor id cloth, 

THE TROPICAL WORLD: Aspects of 

Man and Nature in the Equatorial Regions of the Globe 

By Dr GEORGE HARTWIG 

1EXT-BO0K.S OF SCONCE. 

Edited by T M Goounvg, M A. and C W Mbkrcm*ld, F R.S 8. 

Just published, in small 8vo, price 31 id cloth 

ELECTRICITY and MAGNETISM. By 

FLEEMING JENKlN, F R SS L and E Professor of Engineer- 
tng in the University of Edinburgh 

Text-Book* fm’iously published, pnee 31 64 each 

“ Bloxam* *Me Uil**" 

“ Miller’s Inorganic Chemistry ” 

11 Giiffin’i Algebra and 1 ngonometry " 

M Notes on die same, with Solutions 
“Watson’s Plane and Solid Geometry ” 

Maxwell’s Theory of Heat ” 

“ Mernfield's Technical Arithmetic ” 

** Hooter’s Key to Mernfield’s Arithmetic.” 

“Anderson’s Strength of Materials ” 

^ London LONGMANS, GREEN, & CO , Paternoster Row. 

By the same Author, uniformly illustrated — 

“The Sea and its Living Wonders,” pnee ate 

*• The Polar World/* price aw 

“The Subterranean World,” price atj. 

“ Harmonies of Nature,” price t8r 

London LONGMANS, GREEN, and CO Pate most er.Row. 

THE NATURAL HISTORY OF THE CURACOA’S VOYAGE IN 
THE PACIFIC. 

Now ready, with a Coloured Chart, 43 Coloured Platea and Chromolitho¬ 
graphs and 9 Illustration, in Lithography, chiefly of Object* of Natural 
History, 8 full-page Wood Engravings and several other Plates, and 30 
Woodcuts in the Teat, in One Volume, imperial 8vo, pnee 404 cloth. 

JOTTINGS DURING the CRUISE of 

Her Majesty's Ship the Curacao, among the South Sea Island# ia 18CJ 
By the late JULIUS BRENCHLEY, Esq MA F R.G.S. 

London : LONGMANS, GREEN, ft CO , Paternoster Row. 


Printed by R. Clay, Som * T-, — , . 

at the OflSes, 19, an 
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R«gi5torod as a Newspaper at tho General Post Office 

UNIVERSITY COLLEGE, LONDON. 

HYGIENE AND PUBMOMF AL1H 
Professor CORFIEl D M D , will begin a C oursc of Twelve Iectur - 
on thi. subject on Tuesday. M-y noth at is orl ck The subsequent 1 e 
tuies wil be delivered on Fridays and luesdays at the same hour re 
hi >» The object Of this course is ihe study of the Causes of Diseases 


JOHN ROBSON I 

Secretary /< 


ROYAL GEOGRAPHICAL SOCIETY. 

end^teMUe^m^be^Han'orfKe Umvrrsny' nf^I ondon^ SI BurlIngton"tisrdV ( s r 
on MONDAY May a6th attpm, Major General S r Henry C Kawlii 
son, K C B President, in the chair ♦ 

The Dinner will take place at Willis s Room* at half pan 6 on the same 
day, Major General Sir H C Rawhnson KC B in the chair 
Dinner Charge One Guinea payable at the door or Ticket* to be had 
and Place*taken at t, Savile Row, Burlington Gardens The Friend* ol 
Members are adnu'sible to the Dinner 


Mr. J. C. STEVENS will Include in his 

^ale at his Great Rooms 38 King Stre t ( os t G«tr !rn on Satur 
day May 17 all the ’ititN IIHC APlARAIUS of the I ti 
1 HOMAS NORRIS F 1 >f Howick H me I rent >n con tsting of 
Valuable Telescopes by 1 ) lUnd * 1 other g ri m kers iwo 1 rg* 
Microscopes Dividing Engine Galvanic and Electn al Appara us 
Transit Instruments and a variety of Mi'celhneotn Appiratut 
May lie viewed the d^y before, from 4 to 6 0 clock and m rning of Sale 


Microscopes Telescopes and other Scientific Property — Important Sale 

Mr J. C STEVENS has received instruc- 

mns from the Executrix of the late Dr HENRY Bb AUMi >NT LF® 
‘ON IKS Ft b &c to Sell b\ A it t on, at hi* Great.Room*, 
iR K.i lg Street Covert Garden on Saturdav Wav 17 at half part ifl 
) icuhcly, all the valuable b ILN 1 ih 1 C Al PARA I US consi tu g of 
a very costly Microscope with binocular and mono ular arr mgemenia, 
and a great quantity ol Objective* mi >iher expen \e Apparatus by 
Ross~<>as Micros*. pc fleet icd and Galvin c Apparuus, urge Tele 
scope by Smith and Be Jt &c 


ANTHROPOLOGICAL. INSTITUTE of 

GREAT BRITAIN and IRELAjpS 4 Sr M.rtni’«fl|re 1 rafalsar 
Square, WC (In which are tftuRd the Anthr pSIogirat Society 
of London, and the Ethnological society of Londr a U Presilcnt— 
Professor Busk. F R S Tre surer—Rev Dunbar I Hearh M A 
Director—E W Brabrook, Esq F S A. 

Tueiday, th« toth inst at 8 o clock *x!f precisely Paper to be read — 
"On the Egyptian Colony and Language in the Caucasus ’ By Hy le 
Clarke, Esq 

J FRED COLLI NO WOOD, Secretary 


LINNEAN SOCy^Y, Burlington Hou«e, 

S Piccadilly toth May tS^Rn ANNIVERSARY MEETING f 
thw Society will be Md^Won Saiutdaf the *4'“ of this month at 
Three o dock prcciielyjPT the a Councilman \ Officers lor 

the ensuing year % FREDERICK CURRY, Secretary 


Now readyj|with 48 Wood Engravings, crown 8vo, 5. J 

NOTES off.*NATU R^JC* PHILCySOPHJ 

By O. F RodbwX, FR.AS, 

Lecturar on Natural Se '* nc * M,, " r 

^ and A CHURCHlJL, Haw Burlington Street. 


Iin»cci*» Cabinets and Books 

! Mr. J. C. STEVENS has received instruc- 

1 tlons to Sell by Auction, at his Great Room 38 ICflig Street Covent 

Garden on We In..day Max aid at h II pad it prec eh the lmpor 
I tmtholleetionof KjHHf N CO! k <IPI k R V an 11 F PI DOFTtRA 

I formed by the late UK DMAS NOK Kit, fc-q of Prest 11 Ug-'her 


THE LONDON SPECTROSCOPE' COMPANY, 

J CHAMpfl OWEN, Manager 

(Ten yens with John bMCnInc of the Min iric. Ne) hew and formerly 
Manager to tho late HknIjv Bahkuw of Oxc 1 leu Street Hayntarket) 

46 & 48, CITY ROAD, LONDON, E.C. 

A Wholesale Mamifaoturera of 

Mpcctroseopes, Mtcrmcopu and evesy description of Mathematical, 
. Philosophical and Scientific Instruments 

IMPOSTERS or OPTICAS GOODS. 

ASTRONOMICAL INSTRUMENTS MADE TO ORDER 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY'S CRITIQUES and ADDRESSES. Svo, 10s. 6d. t Thu J,, 

Contents —Admt istrative Nihilism The School Boards what they can do and what they may do On Medical Educa¬ 
tion Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Fthnology On some 
Fixed Points in British Ftlnoligy Palieontology at 1 the Doctrine of Tvoluion Biogene is and Abiogene.is Mr Darwins 
Critics The Genealogy of Animals. Bishop Berkeley at d the Metaphysics of Sensation 

(By the same Author—LAY SERMONS, ADDRFSSLS, AND RLVIFWS New Cheaper Edition Crown 8vo V 6d ) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F R S , late Principal of the 

United College m the University of St Andrews By J C SIIA1RP LL 1), Princ pal of the United College in the 
University of St Andrews P G TAIT M A , Professor of Natural Philosophy in the University of Edinburgh, and 
A ADAMS REILLY, F R G S With Portrait, Map, and Illustrations 8v i6r [ This day 

‘ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist s library can be 
deemed comj kte —istandatd 

THE MYSTERY of MATTER, and OTHER ESSAYS By the Rev. J. A. Picton. 

Crown 8vo, tor 6 d 

Contents —The Mystery of Matter The Philosophy of Ignorance I he Antithesis oi Fa til and Sight 1 he Essential 
Nature of Religion Christian Pantheism 

CALIBAN THE MISSING LINK By Darnel Wilson, LL D , Professor of History 

and English Literature in Unnersity College Toronto 8vo, iot bd 

A SECOND SERIES OF HISTORICAL ESSAYS By E A Freeman, M.A. D CL , 

late Fellow of Trinity College Oxford 8vo lor 6d 

Contents — Ancient Greece and Med -evil Italy “ Mr Gladst n s Homer and the H menc Ages The Historians 
of Athens 1 he Athenian Democracy Alexanler the Great ( eece dun g the Maced inun I er od Mommsens 
History of Rome , Lucius C melius S ilia, 1 he Flavian Clears (First Series Sm inii Fntriov Svo ioj 6/) 

OLD-FASHIONED ETHICS, and COMMON SENSE METAPHYSICS, with some of 

their Applications By W 1 lHORN!ON Author of A Treali c on Laboui 8vo tor 6 d 

Contents —I Ante Ut litarianism II History s Scientific Trete isioiis. Ill David Hume as a Metaphysician IV 
Huxley ism V Recent l hosts of Scientific Atheism VI Limits of Demonstrable 1 heisni 

STUDIES IN THE HISTORY OF THE RENAISSANCE By Walter H Pater, 

M A., Fellow of Brasenose College, Oxford Crown Svo, 71 bd 

THE SCIENTIFIC BASES OF FAITH By J J Murphy, Author of “ Habit and 

Intelligence Svo, 14J 

THE INTELLECTUAL LIFE By P G Hamerton Crown 8vo, xos 6d 

[Mu day 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, FR AS Crown 8vo, y [Thtsday 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M A , Fellow of St. Peter’s 

College, Cambridge Crown 8vo, y bd 

MACMII IAN & CO, London Ah 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS Fourth and cheaper Edition, with numerous Illustrations and Map^MKown 8vo, 6 s 
The Times says —“ It solves finalK a geographical riddle which hitherto had been extremwJ^Ljplexing, and it adds much 
to our information respecting Egyptian Arsaima and the different races that spread over it It con^L moreover, some notable 
instances of English daring and enterpusv skill, it abounds in animated tales of exploits dear to thenmurt of the British sports- 
man, and it will attract wren the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power " 


THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Third and cheaper edition, with nttmAgs Illustrations and Maps Crown 8vo, dr 
“ The author, while he equals other African explorers in jh^wit and daring, far exceeds them in literary capacity He has 
produced two volumes which can be reed straight through with ttulltd pleasure Guardian , 

“Charmingly written, full—ai might be expected—of incident, and see from tbst wearisome rlacration of useless facts which 
Is the drawback to almost all boolrr of African travel "Spectator 


MACMILLAN tr CO, London 
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7 HE OCEAN SURVEY EXPEDITION. 

BY DR. W Y VI L L E THOMSON, F.R.S., 

Director of the Scientific Staff of the Challenger Expedition 


In 8vo, cloth, extra gilt, with nearly too Illustrations and 8 Coloured Maps and Plans, price 31 s 6it. This day 


THE DEPTHS OP THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THL DREDGING CRUISES 


Ot.II.M S. Lightning and Porcupine during the Summers of 1868-69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S., and Dr. Wyville Thomson, F.R.S 


It was the important and mUnsting results ucorded in this volume that induced the Cava nrnrnt to lend out the great Expedition 
now launched under the scunttju guidance op Di. Wyiille Thomson , which is spoken of as “the most nnpoitant surveying expedition 
•which has ever sailed ft om any country. 


“Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
wo odcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables of 
tjj e deep-sea temperatures ”—Dady News 

“Even to the non.scientific reader, who understands neither Latin names nor Miller-Casella thermometers, this book may 
still lie full of interest, if he who glances at it cares to see what a wonderful world he lives in, and how very little he knows of it. 
The book is worth having only for its illustrations Looking at the engravings, it is not too much to say that no such illustrations 
Of the peculiarly delicate and complicated forms of lower amma] i,fe have yet appeared "—Times 

“ It is not too much to say that all who wish to follow what the Challenger does, must be acquainted with what had been done 
by the other vessels previously lent by the Admiralty. . . This copiously illustrated, most interesting, and valuable record of 
invaluable research.' '—Standard 


Second Edition, in imperial 8vo, cloth, extra gilt, price 31J. 6 d, Illustrated by Eleven Coloured Plate* 
and 455 Woodcuts. This Day, 

THE FORCES OF NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs. NORMAN LOCKYER, and Edited, with Additions and Notes, by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book I. Gravity.—Book II. Sound.—Book III. Light—Book IV, Heat.—Book V. Magnetism.—Book VI. 

The Electric Light.—Book VII. Atmospheric Meteors. 

“ Translator and editor have done justice to their trust The text has all the force and flow of onginal writing, combining 
faithfulness to the author’s meaning with punty and independence with regard to idiom; while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which has been given to every scientific detail. Nothing 
can well exceed the clearness and delicacy of 'he illustrative woodcuts borrowed from the Fiencli edition, or the punty and 
chromatic truth of the coloured plates. Altogether the work may be said to have no parallel, either m point of fulness or attrac- 

lion, as a popular manual of physical science.What we feel, however, bound to say, and what we say with pleasure, 

is that among works of its class no publication can stand comparison with it either ih literary completeness or in artistic grace. — 
Saturday Review. 


MACMILLAN & CO , London. 
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AGRICULTURAL PUBLICATIONS 


THE PROPORTIONATE FATTENING and FLESH' FORMING QUALITIES of 

nearly all the Feeding Substances in general use by Farmers , also the Manunal Value of the Residue from each article. 
Opinions of the Press 

“ It is clearly a very useful indicator of the values of the foods for cattle ”— Athenatm. 

“ The chart cannot fail to be very useful to the keepers of horses and meat stock, and it will bean ‘ eye-opener ’ to many 
who will perceive how it is they have been so often disappointed after giving large prices for fancy foods ”— 5 'porting Times, 

“A very useful table. The system is a very capital one, and we recommend our agricultural friends to invest a shilling, and 
procure one of the tables published by the Agricultural and Horticultural Association ”— Land and Water 

Price One Shilling post free. 

THE AGRICULTURAL ECONOMIST. A Monthly Journal, containing Reports and 

Prices Current of the Agricultural and Horticultural Association, and devoted to the advocacy and encouragement of 
Co-operation m Agriculture and m general Trading. 

Price 6 d per Month, or Sr. per Annum post free 
Vols. I, II., and III. of the “Agricultural Economist” for 1870, 1871, and 1873, pnce 71. 6 d each 

PREPARING FOR PUBLICATION (Second Edition ) 

THE MINERAL CONSTITUENTS REMOVED FROM AN ACRE OF SOIL BY 

an Average Crop of Wheat, Oats, Barley, Turnips, &c. , also the Proportionate Rcfertilising Effects ol Guano, Superphos¬ 
phates, Potash, Salts, Farmyard Manure, &c 

Pnce One Shilling post free 

LONDON 176, FLEET STREET, E.C., AND 47 . MILLBANK STREET, S.W. 


EDGINGTON’S GARDEN NETTING, 

the cheapest and moat durable, at id per square yard, or in quantities 

FDGfN'rJ'rt’)N’S’ RI <?K CtoTHb'for 68 years have maintained then 
celebrity is the beat 

EDGINGTON’S MARQUEES for Hire are the most elegant and 

'''InGIN 

TIFT 

Be particular—VRFD EDGINGTON & CO . Rich Cloth, hr , Mam 
lecturers to Her Majesty, 52 (only), Old Kent Road, London, S E 
A quantity of good Second-hand Government TINTS for sate, cheap 


SCHOOL OF CHEMISTRY, 

, GREAT MARLBOROUGH STREET, 
LONDON, IV. 

Directed by ARTHUR VACHER. 


TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MAKERS, 

172, BROMPTON ROAD, S.W, 

(Three minutes’ walk from South Kensington Museum), 

All lands ol Optical, Philosophical, and Chemical Apparatus supplied. 
Agents for Hartnack’s Microscopes, &c. 


“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture m all its 

1HF GARDEN Is conducted by Wiluam Robinson, F L S , Author0 
M Hardy Flowers,*' ''Alpine Flowers for English Gardens/' "The Parks, 
Promenades, and Gardens of Pans," &C., and the best Wnten in every de- 

~ rri — J -are contributors to us pages. 

te of the subjects regularly treated of in its pages 
» I Hardy Flowers. 

Town Gardens 
The Conservatory. 

Public Gardena 
The Greenhouse and Stove 
The Household 
The Wild Garden 

-- The Kitchen Garden 

*1 HF Garden may be obtained through all Newsagents and atthe Railway 
Rook tails, at per copy It may also bo had direct from the Office at 5*. 
(jr a Quarter, gs gd (or a Half-year, and iot 6d, for a Year, payable in ad* 

- —st m Monthly Parts. Specimen Copies (post-free), 4,\<L 

>ot, Govern Garden, W C 


Room and Window Gardens. 
Notes and Questions 
Market Gardening 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT SI REET, W 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupil, and (lass and Private Studies Investigations connected with 
1-, , 1.. — forming in Chemistry, Physics, 


ROYAL COUNCIL OF EDUCATION.— 

Tho Laboratory and Class-rooms of Bemers College are open for 
Pupils EVERY DAY and EVENING The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 

E V^GARDN^IC fE s'"f's'a.' 


GEOLOGY. BOTANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

shire) hi* on Sale a very hrge assortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain t imestone Rare Speci¬ 
men!. at reasonable price* Student* Collections in Cabinets *50 
Specimens ,is , and *0 on in proportion (specially arranged to illus¬ 
trate Lyell, Page, Alleyne, Nicholson, Dana, &c) Dried Motile* 
and Ferns in elegant folio* Fluor Spar and Marble Umax 
Catalogues post free Address—John Tym, Caatletc- —*" 


HOLLOWAY’S OINTMENT and PILLS. 

—Wrongs and ibeir Remedies —When the safe treatment of diteane by 
these purifying preparations is so simple, and the tesults so fully known, 
U seems almost unnecessary to ask the ailmg to^gwe them a trial. The 

inflammations, reducing enlargements, and removing all external malsf 
die* In all affection* of the joints gouty, rheumatic, and scrofulous 

and Pills will afford indescribable relief For legs, llutt 


have healed thousands 0 
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RUPTURBS.-BY ROYAL LETTERS PATENT. 

WHITE'S MOC-MAIN LEVER TRUSS 

* allowed by upwards of 300 Medical Men to be the most effec- 
ive invention in the curative treatment of Hernia The u«eo/ 
1 steel spring, so often hurtful in its effects, is here avoided a 
1 — J "ie being worn round the body, while the requisite 
ower is supplied by the MOC MAIN PAD and 
* - - 1 -- - ch ease and closeness 

worn during sleep A 

. _ _ ___c Truss (which cannot 

r fail to fit) forwarded by post, on the circumference of the body, 
9 inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 338, Piccadilly 
Price of a single Truss, 16* , 111, afir f*d ^ and 31^ 6 d ’j ^ ^ 

ELASTIC STOCKINGS, KNEE-CAPS, 

&e. t for Vamose Veins and all cases of Weakness, and Swelling of the leg 
Sprains, &c. They are porous, li^ht in texture, and inexpensive, and dr ,wn 
- J '--ryatoclung Piece 41 tut, js 6J, tor, and tdr each 

WHITE, Manufacturer, *>9. Piccadilly, 1-ondc 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by Johm Algrrnon U.rkkr, Secretary to the Central Chamber of 
Devotes special mention to the dismissions and proceedings of tile Cham- 


The London Corn, Seed, Hop, Cattle, and o 
ara specially reported in this Journal, which 

on Tuesday morning Price j?, or prepaid, 1; 
Published by W PICKERING, at, Arundel ! 


cr Markets of Monday 


“NATURE." 

Subscriptions payable in udvame, Jiorn any ilfl/t, 
fallows — 

One year 18 6 

Six months 9 fi 

Three do 5 o 

Post Office Otders to be made payable 
at Al ng Street, Covent Gaidai, If' C 

Heading Caret may k had tn Exit a Cloth, p>, 


Ma< mu i an Sc Co 


, ANnWmit andSfiihtT*ade* 


THE BREWERS’ GUARDIAN: 

1 fortnightly paper devoted to the Protection nf Brewers* 1 uteres Licet 

The Official Organ 0 

(F 

"TheBrewers Guardian’’isp 
L’ucsday, and is the only jouma 
Subscription, t6r W per ann 


Copies, 

Offices—j, Bond Court, Walbroolt, Lon< 


Evenings of every alternate 
ected with brewing interests 
itmg from any quarter-day 


SCIENTIFIC PUBLICATIONS. 


THE BEGINNINGS ot LIFE : Being some Account of the Nature, Modes of Origin, 

and 1 ransformations of Lower Organisms By II CHARI. LON BASTIAN, M D , F R S With upsvards of 100 Illus¬ 
trations 2 vols, crown 8vo, 28/ 

From the Camel —“ We commenced Dr Bastian’s luminous treatise with a strong bias m favour of the old notion of omne 
vivum ex ova We close it feeling that he has almost persuaded us to believe in spontaneous generation . We cordially 
recommend the volumes to our readers as presenting by far the fullest exposition of the doctrines of spontaneous generation, that 
has yet been published, and as containing views that will undoubtedly exercise a powerful influence on many .departments of 
biology.” 

THE MODES of ORIGIN of the LOWEST ORGANISMS: Including a Discussion of 

the Experiments of M. l’asteur, and a Reply to some Statements by Professors Huxley and Tyndall By H CHARLTON 
BASTIAN, M D., F R.S Crown 8vo, 4s 6d. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes have been added m reference and reply to Darwin’s “ Descent of Man ” With numerous Illustrations. Crown 

“In no work in the English language has this great controversy been treated at once with the same broad and vigorous grasp 
of facts, and the same liberal and candid temper ”—Saturday Rcvuio 

CONTRIBUTIONS to the THEORY of NATURAL SELECTION. By A. Russel 

WALLACE A Series of Essay*, Second Edition, withCorrections and Additions Crown 8vo, Sir (»t 
“ Of Mr Wallace and his many contributions to philosophical biology it is not easy to speak without enthusiasm , for, putting 
aside their great merits, he, ihioughout his writings, with a modesty as rare as I believe it to be unconscious, forgets his own 
unquestioned claim to the honour uf having originated, independently of Mr Darwin, the theories which he so ably defends.”— 
Dr. /goober's Addnss to the British Association 

HABIT and INTELLIGENCE, in CONNECTION with the LAWS of MATTER and 

Force. A Series of Scientific Essays ByJ J. MURPHY 2 vols. 8vo, 16s. 

THE GEOLOGY and ZOOLOGY of ABYSSINIA. By W. J. Blanford. With Coloured 

Illustrations and Geological Map. 8vo, 21s 

“ An Account of the Geological and Zoological Observations made by the Author in Abyssinia when accompanying the British 
Army on its March to Magdala in t868.” 

ON A METHOD of PREDICTING by GRAPHICAL CONSTRUCTION OCCULTA- 

tions of Stars by the Moon, and Solar Eclipses for any given Plade. Together with more rigorous Methods for the Accu¬ 
rate Calculation of Longitude, By F. C. PENROSE, F R A S. With Charts and Tables, iS.c. 4to, I2r. 

MACMILLAN AND CO., London. 
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MACMILLAN & CO.'S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 

Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 

“ A method admirably suited to attract the interest and attention of young siholars They ate wonderfully dear and lucid in their 
instructions, simple m style, and admirable in plan "— EducahoNAL TIMES. 


NEW VOLUME JUST PUBLISHED. 


PRIMERS ALREADY PUBLISHED 

PRIMER OF CHEMISTRY. By H. E. 

ROSCOE, F R S , Professor of Chemistry in Owens College, Manches- 
ter Second Edition 18mo, cloth, u 

PRIMER OF PHYSICS. By BALFOUR 

STEWART, F R.S , Professor of Natural Philosophy in Owens Col¬ 
lege, Manchester Second Edition r8mo, cloth, is 


PRIMERS IN PREPARATION 

INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 

GEIKIE, F R S 

PRIMER OF BOTANY. By Dr. Hooker, 

C B, F US 

By J. N. 


MACMILLAN AND CO.'S SCIENTIFIC 
CLASS BOOKS. 

NEW VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lee- 

turer in Comparative Anatomy at St Mary's Hospital With upwards of 400 Illustrations s8mo, Ct, 6d [ This day. 

VOLUMES ALREADY PUBLISHED 


POPULAR ASTRONOMY.—With Illus- 

trations. By Sir G B AIRY, K C B , Astronomer Royal. Net 
Edition. x8mo, 4s td. 

The speciality of this work is the direct reference of every step to the 
Observatory, and the full description of the methods and ...“ 


ELEMENTARY LESSONS in ASTRO¬ 
NOMY -By J NORMAN LOCKYER. F R S , with Coloured 
Diagram ol the Spectra of the Sun, Stars, and NebuUe, and numerous 
Illustrations. New Edition. i8mo, 5 1 6d, 

"The book is full, clear, and sound .”—A tkenernm, 

QUESTIONS on the SAME zi 6 d. 


LESSONS in ELEMENTARY CHEMIS¬ 
TRY, INORGANIC and ORGANIC—By Professor ROSCOE 
With numerous Illustrations, and Chromo Lithographs of the Solar 
Spectra New Edition. i8mo, 4a. 6d. 

small, com-iact, carefully elaborated, and well-arranged manual*"— 


ELEMENTARY LESSONS in LOGIC 

DEDUCTIVE and INDUCTIVE -By Professor JEVONS Withee- 
pious Questions and Examples, and a Vocabulary of Logical Terms. 
New Edition x8rao, 31 6 d 

LESSONS in ELEMENTARY PHYSI- 

OLOGY —With Numerous Illustrations. Bv Professor HUXLEY, 
F R S New Edition. >8mo, 4s 6 d 
” A small book , but pure gold throughout There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight."— Guardinn 
QUESTIONS on the SAME, 11 U 

POLITICAL ECONOMY for BEGIN- 

NERS-By MILLICENT GARRETT FAWCETT. With Quea- 
tions. New Edition. i8mo, *» 6 d. 

LESSONS in ELEMENTARY PHYSICS. 

—By BALFOUR STEWART, F R S, Professor of Natural Philosophy 
in Owens College, Man Chester. With Coloured Diagram and numerous 
Illustrations. New Edition. i8mo, 4 1. (id 
“ The beau ideal of a scientific class-book, clear, accurate, and thorough " 
—Educational Times 

OWENS COLLEGE JUNIOR COURSE 

OF PRACTICAL CHEMISTRY By F. JONES, Chemical Matter 
U1 the Grammar School, Manchester. With Preface by Prof. Roseo«, 
V R S z8mo, u. (A [New Edition in the Pretu 

ELEMENTARY LESSONS IN PHY- 

SICAL GEOGRAPHY By Profewor GEIKIE, F R S. 

[PrepartHt 


OTHER VOLUMES OP THE SJIF.IES IN PREPARATION. 


MACMILLAN & CO. London. 
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ENLARGEMENT OF 


“THE PRACTITIONER” 


SANITARY MEDICINE 


AND PUBLIC HEALTH. 


Price if. 6 a Monthly. 


Yearly Subscription 18s. Post Free. 



THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

FRANCIS E ANSTIE, MD, FRCP 

Senior Assistant Physician to Westminster Hospital, amt lecturer on Medmne in Westminster Hospital School 

“PRACTITIONER” OFFICE, 29, Bedford Street , Covent Garden, W C. 

London, April, 1873 

The Publishers of The Piaetthoner have much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men 

The numerous Medical Officers of Health who have been,or will be shortly,appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most lecent and correct information 
respecting all matters which concern the important duties which they are called on to petforrn At present there is 
no such source of information , for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compact and continuous manner. 

The Publishers of 1 he Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in Sanitaiy Medicine, in making the Public 
Health Department of the Journal all that it should be Each monthly instalment will consist of three sub-sections 
the first, an original article on some hygienic question of generd interest, the second, a summary account of what is 
being done in practical hygiene m this country and on the Continent, the third, a bncf mention of all new inventions 
in the way of apparatus and processes for carrying out the details of sanitary woik. 

The first number of the enlarged Practitioner will appear in May, or rather it will be published on the 26th of 
April, and arrangements have been made by which the Journal will m futuie always appear on the 26th of the month 
before its nominal date 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers arc happy to 
believe has become favourably known to a wide circle of readers. In its new senes, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health ” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it In this belief they have determined not to increase the present price (if. Cel. monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS;— 

ORIGINAL COMMUNICATIONS: 

James Ross, M.D.—The Geometrical Method in Medicine. Part III. 

Dr. Anstie—O n the Use of Ergot of Rye in the Haemoptysis of Phthisis. Part III. 

Samuel Craddock. —Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm. 

The Editor.— Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING ARTICLES ON 

Sanitary Organisation in England. I Propagation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. | Protection of Europe from Cholera and Plague. 


MACMILLAN AND CO. 29 & 30, Bedford Street, Covent Garden, London 
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E. DENT & CO., 6i, Sti^nd, & 34, Royal Ex<diange. ^ 

(FACTORY, SAVOY ST.), LONDON. + Xfc 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
' TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
to Her Majesty and HRH. the Prince of Wales, and H.l.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of th» HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich 

Catalogues or Estimates oh Application 

IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING beg* to call the attention of the sctantific public to the fact that he has, remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year, more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro Metric measuring apparatus, anti his Universal Automatic Spectroscope. 
John Browning can now supply one of these instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that it can be easily adapted to a 4 in refracting telescope. 

COLONEL CAMPBELL’S NEW SPECTROMETER. 

By the aid of this contrivance, an unskilled observer may map any spectra without taking readings. 

J O HN BROWN I N G, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c„ 

63, STRAND, W.C., & ill, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 


BY DR LIONET BEALE, IKS 

ON KIDNEY DISEASES, URINARY 

DEPOSITS, and CALCULOUS DISORDERS . including the Syrap- 


THE NATURAL HISTORY OF THE CURACOA’S VOYAGE 1 
THE PACIFIC 

Now ready, with a Coloured Chart, 43 Coloured Plates and Chroraohl 


DEPOSITS, and CALCULOUS DISORDERS . including the Syrap- graph, and o Illustration, !e Lithography, chiefly of Objects of Neutral 
toms. Diagnosis, and Treatment of Urinary Diseases Third Edition, History, 8 full-page Wood Engrav.ngs and several other Plates, and 36 
«5»> upwards of 40O Illustrations, Woodcuts in lha Text, In One Volume, imperial 8vo. price t,-u cloth. 


ZOOLOGICAL SOCIETY'S LATEST 
PUBLICATIONS. 

“ Proceedings of the Scientific Meetings of th- Society for 187s," cloth, 
containing the Pape« read ay he Scientific Meexmgh jc i8 7 e^Whh 75 

Index to tiie Proceeding* of the Zoological Society Truin'iftjo to 1847 
from 1848 to t86o, and from i80x to 1870, in three volumes Price 6 s, each 


JOTTINGS DURING the CRUISE of 

Her Majesty’s Ship the Curaetw, among the South Sea Islands in ,86s 
By the late JULIUS BREACH LEV, Esq MA FROS 
London ; LONGMANS, GREEN, * CO . Paternoster Row 
TEXT-BOOKS OF SCIENCE 

Edited by T M Goooava, M A. and C W M**Rin«LD, F R S S. 
Just published, in small 8vo, price y 6 d doth 

ELECTRICITY and MAGNETISM. By 



ty of Cambridge, KLb V P Z.S , ite. 


•>ole Agent for England, t* e < olouiea, and the United Staten W 
GILBEL, Patent Agent, 4 South Strcei, hnubury, London, who w*U M 
Price Li&t and all other particulars on application 
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ROYAL GEOGRAPHICAL SOCIETY 

Th« Ann versary Meeting will he held by permission of the Chancellor 
id bei ate in tl e Hall of the Umvers ly of London Burl ngto Gardens 

MONDAY, May a6th at i p m Major'-’ c - “-' ..- 

1 K C B President n the cha r 


fhe Dinner will take place at W Ills s Rooms 

day Major-General Sir H C Rawlmson “ ' 

Dinner Charge One Guinea payable m me uuur aw w cue,, 
and Places taken at 1 Sav le Row Burlington Girdens lho 


Henry C Kawl 
ilf past 6 on the same 
be had 


SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W 

Directed by ARTHUR VACHER 


ROYAL POLYTECHNIC INSTITUTION, 

309 REGENT STREET W 

LABORA1ORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Class and Private Stud es Invest gallons connected w th 
Patents Conducted Classes are now forming in Chemistry. Phyncs 
and Steam —For Pees and Syllabus apply to the Professor of Chem s 
try Sc cntific Department Royal Polytecbn c Institution. 


ROYAL COUNCIL OF EDUCATION.- 

The Laboratory and Class rooms of Berners College are open f 
Pupils EVERY DAY and EVENING The subjects of the abo' 
v- —n be studied either Privately or — t' 1 "-*— *- 


BY DR BEAIE F RS Note Ready 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE Bioplasm Pp 350 w th an Plates 6s U 
) & A. CHURCHILL 


MACGILLIVRAY’S BRITISH BIRDS. 
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The REV. L. HENSLEY, Vicar of Hitchin, 
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LONDON LIBRARY, 
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GEOLOGY BOTANY &e 

JOHN TYM, of Castleton (Peak of Derby - 

sh re) has 0 Sale a very large assortment of Minerals and Fossils 
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TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MIRERS, 

172, BROMPTON ROAD, SW, 

(Three minutes walk from South Kensington Museum), 

All kinds ot Optical Philosophical and C! era cal Apparatus s ppl ed. 
Agents for Hartnack s Microscopes &c 

THE LONDON SPECTROSCOPE COMPANY, 


CHARLES OWEN, Manager 
Ten years with John Bko vnini* of l c M nor rs Nephew 
Mai ager to the late Hbnry Harrow of O 
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THE OCEAN SURVEY EXPEDITION. 


BY DR. WYVILLE THOMSON, F.R.S., 

Director of the Scientific Staff of the Challenger Expedition. 


In 8vo, cloth, extra gilt, with nearly ico Illustrations and 8 Coloured Maps and Plans, price 3U 6 d This day 


THE DEPTHS OP THE SEA. 


AN ACCOUNT OF THE GENERAL RESULTS OF THE DREDGING CRUISES 


Ot II M S. Lightning and Foicupme during the Summers of 1868 69-70, under the Scientific Direction of 

Dr. Carpenter, F.R.S., J. Gwyn Jeffreys, F.R.S , and Dr. Wyville Thomson, F.R.S 


]t wastin' impoitant andtntn, ctinq lesu/tr n aided in this volume that indhiut the Government to send oect the (rent Fxpedxtum 
now launched tindei the scutili/u guidnmt oj Vi H j7 tile '1 hamson, which is spoiui oj as" the most important surveying expedition 
which has evil <atUdpom any country 

“ Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ot 
the deep-sea temperatures ”—Daily News 

“ Even to the non-scientific reader, who understands neither I atin names nor Miller-Casella thermometers, this book may 
still be full of interest, if he who glances at it cares to see what a wonderful world lie lives in, and how very little he knows of it 
Hie hook is worth having only foi its illustrations Looking at the engravings, it is not too much to say that no such illustration 
of the peculiarly delicate and complicated forms of lower animal life have yet appeared ”—Pi mis 

“ It is not too much to say that nil who wish to follow what the Challenger does, must lie acquainted with what had been done 
by the other vissels previously lent by the Admiralty This cupiously illustrated, most interesting, and viluable record of 

invaluable rtscarch "—Standtvd 


Second Edition, in imperial 8vo, cloth, extra gilt, price 3m 6 if, Illustrated by Eleven Coloured Plates 
and 455 Woodcuts. This Day, 

THE FORCES OF NATURE: 

A POPULAR INTRODUCTION to the STUDY of PHYSICAL PHENOMENA, 

By AMEDEE GUILLEMIN 

Translated from the French by Mrs NORMAN LOCKYEIi, and Ed.ted, with Additions and Notes by 

J. NORMAN LOCKYER, F.R.S. 


CONTENTS. 

Book T. Gravity.— Book II Sound.—Book III. Light.—Book IV. Heat - Book V. Magnetism.—Book VI. 

The Electric Light.—Book VII. Atmospheric Meteors. 

“ Translator and editor have done justice to their trust. The text has all the lorce and flow of ouginal writing, combining 
faithfulness to the author's meaning with purity and independence with regard to idiom j while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which lias been given to every scientific detail. Nothing 
can well exceed the clearnesa and delicacy of the illustrative woodcuts borrowed from the French edition, or the purity snd 
chromatic truth of the coloured plates Altogether the work may be said to have no parallel, either in point of fulness or attrac¬ 
tion, as a popular manual of physical science .... What we feel, however, bound to say, and what we say with pleasure, 
is that among works of its class no publication can stand comparison with it either in literary completeness or in artistic grace.”— 
lalurdav Review 


MACMILLAN & CO., London. 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, 10 s. 6d. [7%u day 

Contents •—Administrative Nihilism. The School Boards what they can do and what they may do On Medical Educa¬ 
tion. Yeast. On the Formation of Coil On Coral and Coral Reefs On the Methods and Results of Fthnology On some 
Fixed Points in British Ethnology. I’al.contology and the Doctrine of Evolution, Biogenesis and Abiogene is Mr Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author—LAY SERMONS, AdDRESSES, AND REVIEWS. New Cheaper Edition Crown Svo 7.1.6 d) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S., late Principal of the 

United College in the University of St Andrews By J C SHAIRP, LL D, Principal of the United College 111 the 
University of St Andrews, P. G TAIT, M A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F R G.S With Portrait, Map, and Illustrations 8vo, i6j [ '1 his day 

“ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist's library can be 
deemed complete ”— Standard 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, I Or 6 d 

Contents: —The Mystery of Matter The Philosophy of Ignorance. The Antithesis 01 Faith and Sight The Essential 
Nature of Religion. Christian Pantheism 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto Svo, lor, 6 d 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C L., 

late Fellow of Trinity College, Oxford 8vo, lor 6./ 

CON tents '" Ancient Greece and Med'tcval Italy “ Mr Gladstone's Homer and the Homcri, Age-,.1 he Hi .tonans 

of Athens,” “The Athenian Democracy ,” “Alexander the Great “Greece during the Mace Ionian Period ,” “ Mommsens 
History of Rome ," “ Lucius Cornelius Sulla,” “ I’he Flavian Ctesars, " (Firsi Si Hits, Sk umi Liuuon, Svo, tor 6 i ) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some ol 

their Applications By W. T THORNTON, Author of “A 1 realise on Labour” Svo, io> 6d. 

Contents: —I. Ante-Utilitarianism II. History’s Scientific Pretensions. Ill David llum: as a Metaphysician IV 
Huxleyism. V. Recent Phases of Scientific Atheism VI Limits of Demonstrable J lieisin 

STUDIES IN THE HISTORY OF THE RENAISSANCE By Walter H. Pater, 

M.A., Fellow ol Brascnose College, Oxfoid Crown 8vo, 7s. 6d. 

THE SCIENTIFIC BASES OF FAITH. By J. J Murphy, Author of “ Habit and 

Intelligence.” 8vo, l+r. 

THE INTELLECTUAL LIFE. By P G Hamerton Crown 8vo, ios. 6d. 

[7/m day. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A S Crown Svo, 3a. [This day. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A , Fellow of St. Peter’s 

College, Cambridge. Crown 8vo, 3a 6 d 

MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6t 
The Times says •.—“ It solves finally a geographical nddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it. It contains, moreover, some notable 
instances of English daring and enterprising skill; it abounds in animated tales of exploits dear to the heart of the Butish sports¬ 
man ; and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power." 

THE ALBERT N'YANZA GREAT BASIN ofth* NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper editiop, with numerous Illustrations and Maps. Crown 8vo. 6j 
“The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure,^—CWv/faw. , 

“Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all hooks of African travel."— Spectator. ' 

MACMILLAN Si CO, London. 
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■ '-ubjects, from Foreign Periodicals, &c 


On the Utilisation of the Residue obtained by Burning Pyrites in the Manu¬ 
facture of Oil of Vitriol 

The Practical Note-Book of Technical Information useful to Students and 
Workmen (With numerous Illustrations ) 

Memoranda on 1 imber—Spiral bcrolls and Volutes and how to describe 
them-^Method of Delineating Architectural Subjects in Perspective 
—The Deline U»on of Mechanical Subjects -1 he Student’s Sketch¬ 
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The Plough . its History, Construction, and Management (With lifts- The Collection of MaUic at Chios 

{rations ) Building ami Practical Memoranda (With Illustration*) 
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‘THE GARDEN.” 


EDGINGTON’S GARDEN NETTING, 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

ed by John Alguknow Clakke, Secretary to the Central Chamber of 

Devotes special attention to the discussions and proceeding* of the Cham¬ 

function These Pill* rcgu’ate «nd strengthen digestion more read: 
more efficiently, and with more certainty, than any other combination 
drugs, be it ever so scientifically prescribed Nothing can exceed l 
ability of Holloway’s medicines to secure natural functional action 

C D V 3 Q “A most delicious and valuable article.” 

” rl 1 O Standard. 

CARACAS 

“It is the very finest Cocoa ever offered A 

to the public "—Conn Circular V, M V, ■» Vyf 

bers of Agriculture of Great Britain (which now number upwards of 

18,000 members), besides giving original papers on practical farming, 

and a mass of intelligence of particular value to the agriculturist 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY »n4 MAGNETISM. By J. C. Maxwell, M.A. 

F.R S., Professor of Experimental Physics in yqiyf^Hy of CambridgF’ 2 vols 8vo, 31s. 6 d 

ELEMENTS of NATURAL PHJ^pBGFHY- By Prof. Sir William Thomson, F.R.S., 

and Prof. P. G TAIT. Part I 8vo 9s. 9 

The GEOLOGY of the VALLEY pf the THAMES- By John Phillips, M.A. F.R.S., 

Professor of Geology in the University of Oxford With Coloured Map and Numerous illustrations. 8vo, 21, 

“ It does not often fall to our lot to open a book devoted to Science, qgd to derive from it the large amount of pleasure, and at 
the same time of real instruction which wc have found in the page* of tW volume. ’’— Athen,rum. 

" We believe that the book will remain for a very long time the standard work on geology of the secondary period "—rail 
Mall Gazelle. 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo, I Or. 6 d. 

“ Professor Phillips lias undertaken to give an authentic history of Vespvius from the days of Crassus to the end ol 1868, and to 
explain the phenomena of the burning mountain according to the laws o[ a rigid induction Ills plan has been successfully carried 
out, and has resulted in a work of high value .”—Pall Mall Gazette 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 
practical Observatory work, With 224 Illustrations and numeous Tables By G F CHAMBERS, F.R.A S , Barrister-at- 
law Demy 8vo, cloth, 856 pp , price 21;. 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc., Professor of 

Chemistry, University College, London New Edition, with Solutions. Extra fcap 8vo. Cloth, price 8 s 6d. 

“ A too rare example of what a good elementary text-book in any science ought to be the language brief, simple, exact; the 
arrangement logical, developing in lucid order principles from fact., and keeping theory always dependent upon observation s a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest.”— 
Examiner. 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F.R S., Senior Student of Christ Church, and Lee’s Header m Chemistry, and H. G. MAD AN, M.A , Fellow of Queen's 
College, Oxford, Senes I, Qualitative Exercises. Crown 8vo, price p. (rt. Second Edition. 

“The volume is intended as a companion to the valuable and suggestive work on ‘Theoretical Cheinistiy,’ by Professor 
Williamson. It constitutes a complete guide to Qualitative Chemical Analysis. Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations. The first portion consists of an examination 
of the principal gases, and of the principal radicles and tbeir salts, whilst the second treats of the systematic analysis of a 
single salt The Appendix contains a variety of useful tables. Many useful practical hints are dispersed throughout the 
yolume, which is one worthy in every respect of a place in the Clarendon Press Series.”— Medical Times 

AN ELEMENTARY TREATISE ON HEAT. By Bajfopr Stewart, LLD., F.R.S, 

Professor Natural History m Owens College, Manchester. Extra fcap. 8vo, with numerous Woodcuts and Diagrams, •js 6d. 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well-timed , it includes within narrow limits the leading facts and principles of 
this younger-born of the Sciences, and for the mastery of the greater portion pf f|ie contents only requires ordinary intelligence on 
ih e part of the reader .”—Spectator 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures By GEORGE KOLLESTON, 
M.D , F.R S., Lmacre Professor of Physiology, Oxford. Demy 8vo, price i6r. 

“Teacher and student alike will rejoice over this volume It supplies us in a thorough, yet easily mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world ”— Spectator, 

“A book of the highest character and value ” —Aihcmeum 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 

Astronomy in the University of Oxford. Crown 8vo, price 7 s M. 

A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, of the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap, 8vo, price p. id. 

“ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
ine by good sense, and is so clearly written that no one can mistake its rules.”— Lancet. 

A TREATISE ON NATURAL PHILOSOPHY, By Sir William Thomson, F.R.S., 

Professor of Natural Philosophy in the University bf Glasgow, and P. G. TAIT, M A , Professor of Natural Philosophy in 
the University of Edinburgh, Volume I. [ A Edition tn the Press, 

Oxford: Printed at the Clarendon Press, and published by MACMILLAN & CO., London, 
Publishers to the University. 
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ENLARGEMENT OF “THE PRACTITIONER.” 


SANITARY MEDICINE 


Price is. 6a Monthly. 



AND PUBLIC HEALTH. 


Yearly Subscription i8j. Post Free. 


THE PRACTITIONER: 

A MONTHLY JOURNAL OF THERAPEUTICS AND PUBLIC HEALTH. 

EDITED BY 

FRANCIS E. ANSTIE, M.D, F.R.C.P. 

Senior Assistant Physician to Westminster Hospital, and lecturer on Medicine in Westminster Hospital School 

“PRACTITIONER” OFFICE, 29, Bedford Street, Covent Carden, W.C. 

London, April, 1873. 

The Publishers of The PiachttonerYacvt much pleasure in announcing the immediate enlargement of the Journal 
by the addition of 16 pages in each number, which will be devoted exclusively to matters of Public Health. 

The sanitary legislation of 1872 has created an entirely new set of public appointments, which must necessarily 
be filled by medical men. 

The numerous Medical Officers of Health who have been, or will be shortly, appointed all over the country, must 
necessarily feel the want of some channel through which they may obtain the most recent and correct information 
respecting all matters which concern the important duties which they arc called on to perform. At present there is 
no such source of infoimation ; for the casual notices of hygienic matters which appear in the ordinary medical 
journals, though often individually very valuable, can scarcely be said to put the subject of Public Health before the 
profession in a compart and continuous manner. 

The Publishers of The Practitioner have the pleasure of announcing that the Editor has succeeded in obtaining 
the promised co-operation of several of the most distinguished authorities in Sanitary Medicine, in making the Public 
Health Department of the Journal all that it should be. Each monthly instalment will consist of three sub-sections . 
the first, an original article on some hygienic question of general interest; the second, a summary account of what is 
being done in practical hygiene in this country and on the Continent, the third, a bnef mention of all new inventions 
m the way of apparatus and processes for canying out the details of sanitary work. 

The first number of the enlarged Pradtttioner will appear in May, or rather it will be published on the 26th of 
April; and arrangements have been made by which the Journal will in future always appear on the 26th of the month 
before its nominal date. 

It has not been thought advisable to materially alter the name of the Journal, which the Publishers are happy to 
believe has become favourably known to a wide circle of readers. In its new series, therefore, The Practitioner will 
be merely entitled “A Monthly Journal of Therapeutics and Public Health .” and under this denomination the 
Publishers confidently hope that it will attract a large increase of that support which the profession has already 
liberally given to it In this belief they have determined not to increase the present price (is. 6d. monthly), although 
their subscribers will in future obtain 16 more pages of printed matter. 


THE MAY NUMBER CONTAINS:— 

ORIGINAL COMMUNICATIONS • 

James Ross, M D —The Geometrical Method in Medicine. Part III. 

Dr. Anstie. —On the Use of Ergot of Rye in the Haemoptysis of Phthisis. Part III. 

Samuel Craddock. — Case of Strangulated Femoral Hernia with Gangrenous Gut and Imprisoned 
Lumbrical Worm 

The Editor. —Note on Dr. Dale’s Case. 

CLINIC OF THE MONTH. 

EXTRACTS FROM BRITISH AND FOREIGN JOURNALS. 

NEW DEPARTMENT OF PUBLIC HEALTH. 

CONTAINING ARTICLES ON 

Sanitary Organization in England. I Propagation of Enteric Fever by the Milkman. 

Health Aspects of Sewage Irrigation. | Protection of Europe from Cholera and Plague. 


MACMILLAN AND CO. 29 & 30, Bedford Street, Covent Garden, London. 
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MACMILLAN & CO.’S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 

Under the jc.int Editorship of PROFESSORS HUXLEtfROSCOE, AND BALFOUR STEWART.. 

u A method admit ably sut/iJ to attunt the interest and attention of wm? vhelars They are wondei/ully clear and lucid in their 
iitsli actions, ample in it)le, ami admit abh in plan ”—EmJCAl Ionai flMfck 


NEW VOLUME JUST PUBLISHED. 

PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL.D., F.R.S., 

Murchison Profes-or of Geology end Mineral .jjy m ihe University of Edinburgh Wuh numerous Illustrations, iBmo, cloth, u 


PRIMERS ALREADY PUBI1SHED 

PRIMER OF CHEMISTRY. By H. E. 

ROSCOE, t R 9, Professor of Chemistry in Owens College, Manches 
ter Second Edition i8mo, cloth, 1* 

PRIMER OF PHYSICS. By BALFOUR 

STEWART, F R S . Professor of Natural Philosophy in Owens Col- 
-lege, Manchester Second Edition i8mo, cloth, u 


PRIMERS IN PREPARATION 

INTRODUCTORY. By Professor Huxley, 
PRIMER OF GEOLOGY. By Professor 

GEIKIE, Fits 

PRIMER OF BOTANY. By Dr. Hooker, 
PRIMER OF ASTRONOMY. By J. N. 

LOCKYER, F R S 


MACMILLAN AND CO.’S SCIENTIFIC 
CLASS BOOKS. 


NEW VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY. 

turer in Comparative Anatomy at St Mary's Hospital With upwards of 400 Illustrations i8mo, 

VOLUMES ALREADY PUBLISHED 

POPULAR 


By ; 


if this work is ihe direct 


ELEMENTARY LESSONS in ASTRO- 

NOMY -By J NORMAN LOCKYER, F R S , with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebula:, and numcrout 
Illustrations New Edition »8mo, 5J 6 d 
"The booku full, clear, and sound "— 4 theutrum 
QUESTIONS on the SAME u. id. 

LESSONS in ELEMENTARY BOTANY 

—With numerous Illustrations By Professor OLIVER, F R.S , F L S 


New Edition, i 
“We know of no work so well su 
M that of Professor Oliver "—Ahti 








LESSONS in ELEMENTARY CHEMIS 

TRY, INORGANIC and ORGANIC-By Professor ROSCOE 
With numerous Illustrations, and Chromo Lithographs of the Solar 
Spectra New Edition *81110,4*. 
small, cottoacf, carefully elaborated, and well-arranged manual'’— 


ELEMENTARY LESSONS in LOGIC 

Uh DUCTIVE and INDUC11VE -By Professor J F.VONS Wnheo 
pious Questions and Examples, and a Vocabulary of Logical Term* 
New Edition x8mo, 3* td 

LESSONS in ELEMENTARY PHYSI- 

| OLOGY —With Numerous Illustration. Bv Professor HUXLEY, 

| F R B New Edition iBmo, 4 > id 

I yUEhi IONS on the SAME, it 6 i 

\ POLITICAL ECONOMY for BEGIN* 

NBRS-By MILLlCFNT GARRETT FAWCETT. Wuli Ques¬ 
tion. New Edition iSmo, a* «. " 

LESSONS in ELEMENTARY PHYSICS. 

-By BALFOUR STEWART, F R S, Professor of Natural Philosophy 
in Owens College, Man thester. With Coloured Diagram and numerous 
Illustration*. New Edition. i8mo, 4/ W 
" rhe heau ideal of a scientific class-book, clear, accurate, and thorough ' 
—hitucahonal Times 

OWENS COLLEGE JUNIOR COURSE 

OF PRACTICAL CHEMISTRY Bj F JONES, Chemical Master 
in the Grammar School, Manchester With Preface by Trof Roscou, 
F R S i8mo, a» 6 d [A«e hdihon m the Press 

ELEMENTARY LESSONS IN Phy¬ 
sical GEOGRAPHY By Professor GEIKIE, FRS 

IPreforme 


OTHER VOLUMES OP THE SilP.lES IN PREPARATION 


MACMILLAN & CO London. 
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IMPROVED SPECTRUM APPARATUS. 

JOHN BROWNING begs to call the attention of the scientific public to the fact that he has remodelled and greatly improved 
nearly the whole of his specialities in Spectroscopes within the last year; more particularly he would mention his Miniature 
Spectroscope, the Direct-vision Spectroscope, with micro metric measuring apparatus, and his Universal Automatic Spectroscope. 
John Browning can now supply one of these Instruments with a dispersive power equal to eleven flint-glass prisms, and so compact 
that it can be easily adapted to a 4-in. refracting telescope. 

COLONEL CAMPBELL’S NEW SPECTROMETER. 

By the aid of this contrivance, an unskilled observer may map any spectra without taking readings 


JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, Ac., 

63, STRAND, W.C., & xii, MINORIES, LONDON, E. 

ESTA BUSHED 100 YEARS. 

LIST OF SPECTROSCOPES FREE BY POST. 

AN ILLUSTRATED OKSCR 1 PIIVE CATALOGUE OF SPECTROSCOPES, 18 STAMPS 


LYELL’S ANTIQUITY OF MAN 
Now ready, 4th Edition revised, with Illuitratioos, fivo, 14*. 

THE GEOLOGICAL EVIDENCES of the 

ANTIQUITY OF MAN With an Outliae of Glacial Poat-temary 
Geology, and Remarks on the Origin or Species, with special reference 
to Man * f int Appearance on the Earth By Sir CHARLES LYELL, 

By the tame Author. 

THE PRINCIPLES OF GEOLOGY; or 

the Modern Ch. 


MR. J. C. STEVENS 

Has much pleasure in announcing the following 

SALES FOR MAY AND JUNE. 

The Collection of British and Foreign Intact., Entomological Book., &c , 
fihe late THOMAS PARRY, Esq . of Merthyr 

The valuable Conchological Library of the late T NORRIS, E*q , o 
, * en HI | The unrivalled Collection of Shell., the properly of the late T NORRIS, 

THE STUDENT’S ELEMENTS of GEO- 

LOGY Sixth Thousand W„h 600 Illustration, Po.l8vo.pr | 

FKS t R H S , &c , of Hillfield, Rugate 


JOHN MURRAY, Albemarle Stqeet. 

,Now ready, port 8vo, 1 or. (A 

HUMAN LONGEVITY; Its Facts and its 

Fiction.. Including an Enquiry into wine of the more Remarkable 
Initances, and Sugeestion, for Te.ttng Reputed Caeet Illustrated by 
" * 5 y WILLIAM J l'HOMS, P 0 * r '-.' - 


House' of Lori. 

JOHN MURRAY, Albemarle Street 


S A., Deputy-Librarian, 


NEW WORK BY PROF. MAX MULLER 
On May 31, in One Volume, crown 8vo, price tor 61/ 

INTRODUCTION to the SCIENCE of! 

RF.I IGION Four Lerturee delivered at the Royal Institution , with 
n Lecture on the Philosophy of Mythology and an Essay on False 
Analogic, in Religion By F MAX MULLER, M A Professor of 
Comparative Philology at Oxford 

London LONGMANS, GREEN, * CO Paterno.ler Row. 

ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


igs of the Society for 1873,"cloth, 

-- m ---...-jentific Meetings in 187* With 75 

Plates, mostly coloured, 47* & . with Plates uncoloured. 14s 6d. 

Index to the Proceeding* of the Zoological Society from 1830 to 1847 
from 1B48 to 1860, and from i86x to 1870, in three volumes Price 6/. each 


Dr Jamea Mune, F L.S -On the OrgMUMtion of the Caam* Whale, 
(Sdobtccephalui {Dilpkmus) mi las, Traill With nine Platee. 

Vol VIII , Part 5 Price 04* Containing— 

Professor P Martin Duncan, F.R S —A Description of the Madrepo- 
rana dredged up during the Expedition* of H M S Pore*fin* in 
1869and 1870 With eleven Plates 

• f Revised Lut of the Veriebrated Animals now or lately living in the 
Gardens of the Zoological Society of London. 187- M « 

These may be obtained «t the Society’s Office, 
at Messrtfi TONUMAN ‘ ~ ~ 


o’ 


An Importation of choice Orchid, from New Grenada 

Several Importation, o! Tree Ferns from Melbourne, New Zealand, and 

The whole of the valuable and extensive Collection* of Orchid, end 
Specimen Stove and Greenhouse Plant., formed by the late FRANCIS 
WRIGHT, taj , of Oemanon Manor, near Derby 

The fine Collection of Orchids, the property of G WOSTENHOLM, 
Esq of Sbofficld 

The splendid Collection of Minerals, formed by the late Dr. BEAU¬ 
MONT LBESON, F R b F.L.S , &c 

The valuable Library of the late Dr LESSON, F R.S , &c 

AUCTION ROOMS AND OFFICES, 

38, KING STREET, COVENT GARDEN. 

(Established 1760) 


New Edition, with Map of the Environs, piece 3 <L 

THE LONDON SATURDAY HALF- 

HOLIDAY GUIDE (Summer Edition), 1873 Parks, Common., En¬ 
virons, Historical Sites, Antiquities, and Local Resort, for the Micro 
scopitt, Bolaoist, Entomologist, and Geologist Edited by Henxv 
Walkkk, 1Gb 

Saturday Half-holiday Committee, 1 


Eighth Thousand, with 7a Plates, 4 Coloured, cloth, ate. 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Liokil Beaut, F R S A Complete Manual of 
Microscopical Manipulation.^ New Processesol Investigation, for^Exa- 


_ __jsesof Investigation, 

ir the highest powers, Photographing sf 
HARRISON, Pall MalL 














A VVKKKLY ILLUSTRATED JOURNAL 01’ .sClhNCF. 


“ ro tin 'oh s nonnd 

Of Katun hails Hu mwd whnh builds for aye ”—Wordsworth 
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Registered as a Newspaper at the General Post Office 


(Price Fouri’ENCe 

(All Rights ire Rescued 


UNIVERSITY OF LONDON. noiice 

Htif>Ciriy I a lBinv ' T H IS cr TELEGRAPHIC JOURNAL 


NO 1 ICE IS HKRFBY GIVFN, that the 

tioa for MA 1 RICULAH 0 N m this Umvcrsit, . .. 

DAY, the 30th of Jun*, t8;j In addition to the Metropolitan L\ wunv 
tion, Provincial Examinations will be held at Owens College, M inchcater , 
Queen'* College, Liverpool, St Cutlibcrt’s College, Us haw , and Queen’s 
College, Birmingham 

Every Candidate is required to transmit hi3 Ccrtihc ile of Age to the Kc ] 


AND ELECTRICAL KKVILW 
rSth^of f AC J mont J l, j 


iducCil to IOURPLNCE 
t of V kcucs of piper* ent 
s" by the Rev W Higgs, LI 
HENRY GIILMAN, Boy Court Ludgatc IL1I, h C 


t andidates who pass the Matriculation Exuuiuation arc entitled to pro 
cced to the Degrees conferred by the University m Arts, Laws, Science 
and Medicine 1 hi* Ex umnation is accepted (1) by the C ouncil of Mihtir 
Education m lieu of the Entrance I xanunation otherwise imposed on Caudi 
dale* for luhium-ai to the Royal M till try College at Sandhurst and (i 
by the College o e Surgeons in lieu of the Preliminary Exainin ition other 
wise imposed on C. andidates for Its Fellowship It is also among those ex 

on commencing his professional studies , and (a) by evciy person cntcrinj 
upon Articles of Clerkship to an Attorney—any such person matrioiUtiiij 
in the l'iist Division being entitled to exemption from one years venue 

WILLIAM U CARPENTER, MD, 


ANTHROPOLOGICAL INSTITUTE of 

GREAT BRITAIN and! RELAND, 4, St Marlin’. Place, Trafalgar 
Squire, W C. (In which are united tha Anthropological Society 
of London, and the Ethnological Society of London) President— 
Professor Busk, FRS , Troaiurer-Rcv Dunbar I Heath, M A , 
Director—E W Brabrook, Esq , F S A, 


The nt 




The following Communications and Exhibitions will precede the re tiling 
Of the Papert "On n ready Method of Measuring ths Cubic Capacity 
of Skulls ” By Prof Busk, FRS, President A. I -a ” Flint Implement 
from Si Vincent’s” By Prof Rolleston, MD FR.S-3 “Copy of. 
Mural Inscription tn large Samaritan Characters fiom Gaia " By Rev 
Dunbar I Heath, M A 

J. FRED COLLINGWOOD, Secrttaiy 


Immediately, in one thick vo’umt, crown 8vo, doth, price si. 

PCfODS. 

By EDWARD SMITH, M 0. LL.B F.R.S Profusely Illustrated 
*** A New Volume of the International Scientific Sonus. 
HENRY & KING & CO, CornhUI, and it, T 


A PUPIL of Huxley and Frankland, highly 

qualified in Houny, Animal and Vcgcuh'c Phyxiolog), /oology, Orga 
n t and Inorganic chemistry, Geology and Th>nical i*ti» H Taphv, i> d«* 
s'rout of an Engagement ui i eachcr of the and e «ubji*cu -Iddrcv*, 
X Y Z, 8, Fulh tin Road, Crompton, S W 

GEOLOGY, B01 ANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

shut.)has on Sale a \cry large assortment of Minerals and Fossil*, 

mens at reason tble price* Students Cullcdinn. in Libtruls i d o 
bpeuraens ,Li 2 s . and soon m proportion ( peuihy arranged to ilhis. 
trito Lyell, Pago, Alleyn*' Nu hoKon, Dim, Ac ) Dried Moss* > 
and terns in elegant folios Fluor Sptr and Mirblo Oritauvnt» 
L itrilogucs post free Address—John 1 > m, Castleton, near ShelnUd 


The REV. L. HENSLEY, Vicar of Hitchm, 

formerly Fellow and Assistant tutor of Tuuicy Loll g', Cambium*, 
receives several Pupil* to prepare foi th. Umicrsitus, Add will hiv * 
Vacancy after the long vacation * 


TO GEOLOGISTS. 

FOR SALE.—A Collection of about Five 

Hundred Specimens (principally Australian) With Cfalc^ue 
MARTIN BURCFSS, 10, Ashby Place, Brockky Road, S E 

THE LONDON SPECTROSCOPE COMPANY, 

CHARLES OWEN, Manggar 


46 & 48, CITY ROAD, LONDON, E.C. 

Wholesale Manufaotu.'ci i of 
Spechoscopes, Muroscopn, and every ths upturn of Malhemalnal, 
Ph Joseph mil ami Scunttja Instruments. 

IMPOBTB Ra or OPTICAL GOODS. 

ASTRONOMICAL INSTRUMENTS MADE TO ORDEU. 
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SCHOOL OP CHEMISTRY, THE ENTOMOLOGIST’S MONTHLY 

SO, GREAT MARLBOROUGH STREET, MAGAZINE. 

LONDON, W, Conducted bf H 0, JCxacgs, M.D. F L 4 . R McLachlan, F L S 

D..BTT.D BY ARTHUR VACHER. 

-- ■ ■ irT wr..i — * ■ r — ---_ ««»* rncc Sixpence monthly, >4 pnfss Ivo, 

ROYAL POLYTECHNIC INSTITUTION, *ohwVaTSooi^.^ 

309, RECENT STREET, W. ------ 

LABORATORY and CLASS ROOMS are now open for ANALYSIS Ibis day » published, port 8vo, doth, illustrated by 8 Plate,, ji. 6 d 

THE PHILOSOPHY OF EVOLUTION. 

and Steam -For Fee, and Syllabus apply to the Professor of Cfaeims- (An Actoman Prire Essay ) 

try. Scientific Department, Royal Polytechnic Institution B . x . L0W NE, M R c g FLS . Lecturer on Physloloff y at the 

—-— - Middlesex Hospital Medical School, &c 

ROYAL COUNCIL OP EDUCATION.— JOHN VAN VOORST, r, Paternoster Row 

The Laboratory and Class-rooms of Berners College are open for 

Pupils EVERY DAY and EVENING The subjects of the above Now ready, post 8vo, toj 6,1 

moderate Analyses and investigations conducted—Apply to Prof HUMAN LONGEVITY ; ItS FaCtS and ltS 


BEAUTIFUL MICROSCOPICAL 
OBJECTS. 

Post-frae, 7 Stamps each 
Section of Oak Polycystnia (Barbadoes) 

MARTIN BURGESS, to Ashby Place, BrocVley Road. S E 


Fictions Including an 
E*amp C 'es ^TlLU 


nquuy into some of the more Remarkable 
for iesting Reputed Cases Illustrated by 
l J THOMS, FSA, Deputy Librarian, 


EDGINGTON’S GARDEN NETTING, 

the cheapest and most durable, at id per square yard, or m quantities 
of Mo, 500, or 1,000 yards, carriage free 
EDGINC 5 TON'S RICK CLOTHS for 68 years have maintained their 
celebrity as the best 

EDCINGTON'S MARQUEES for Hire are the most elegant and 


LYELL’S ANT IQUITY Oh MAN 

! Road, s e THE GEOLOGICAL EVIDENCES of the 

ANTIQUl rv Oh MAN With an Outline of Glacial Post-tertiary 
Geology, artl Remarks on the Origin of Species, with special reference 

ETTING, to Matt ? hirst Appearance on the Earth By Sir CHARLES LY ELL, 
I, or m quantities By the same Author. 

maintained their THE PRINCIPLES OF GEOLOGY, OT 

most elegant and the Modern Changes of the Iwrth and its Inhabitants, considered as 


Be particular—FRED EDGINGTON fit CO , Rule Cloth, Ac , Manu¬ 
facturer. to Her Majesty, $3 (only), Old Kent Road, London, S E 
A quantity of good Second-hand Government TENTS for sale, cheap 


TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 


172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum), 

All kinds ol Optical, Philosophical, and Chemical Apparatus supplied 
Agents for Hartnack’s Microscopes, Ac 

BY DR LIONEL BEALE, F R.S 

ON KIDNEY DISEASES, URINARY 

DEPOSITS, and CALCULOUS DISORDERS , including the Syrap- 
-, Diagnosis, and Treatment of Urinary Diseases Third Edition, 


JOHN MURRAY, Albemarle Street. 

New Work by DR LIONEL BEALE, F R S 

DISEASE GERMS: and on the Treatment 

of the Feicnsh State a8 Plates, 1 w M 
1 Supposed Nature II Real Nature III Destruction 
J St A CHURCHILL 

NEW SERIES OF MR PROCIOR’S SCIENTIFIC ESSAYS 
On Wednesday, June tt, in 1 vol crown fivo, price jt 6 d. 

LIGHT SCIENCE for LEISURE HOURS: 

Stc^ByR a" PROCTOR”'B A*Cantab” ’lion’ Sec^FLA S Second 
Senes as fallows - 

Life of Mrs. Somerville I The Two Comets of the Year 1868 : 

The Coming Transit of Venus, and I Brorsen’*, II Winneeke's. 
British Preparations for Observing l Comets of Short Period 


London: LONGMANS, GREEN, & CO , Patcrno*t«r Row. 

THE BREWERS' GUARDIAN 
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RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, 10s. 6d. [7fct day 

Contents .—Administrative Nihilism The School Boards what they can do and what they may do. On Medical Educa¬ 
tion. Yeast On the Formation of Coal. On Coral and Coral Reefs On the Methods and Results of Ethnology. On some 
Fixed Points in British Ethnology. Palaeontology and the Doctrine of Evolution. Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 
(By the same Author—LAY SERMONS, ADDRFSSES, AND REVIEWS. New Cheaper Edition Crown 8vo p. 6d) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St. Andrews. By J C SHAIRP, LL D , Principal of the United College 111 the 
University of St Andrews, P. G. TAIT, M A., Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-RE1LLY, F R.G.S With Portrait, Map,‘arid Illustrations. 8vo, 16/ [Thu day. 

“Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist’s library can be 
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CALIBAN : THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto. 8vo, iot. 6 d 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
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STUDIES IN THE HISTORY OF THE RENAISSANCE By Walter H. Pater, 

M A., Fellow ol Brasenose College, Oxford. Crown 8vo, 7 j. (id 


THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 
Intelligence” 8vo, i+r. 

THE INTELLECTUAL LIFE. By P. G. Hamerton. Crown 8vo, 10s. 6d. 
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THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 
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HOLLOWAY’S PILLS were invented in 

accordance with modern knowledge, modem wants, and scientific pro¬ 
gress Their beneficial influence is restricted to ucuher race nor coun¬ 
try, and is available by all who longingly look to their health Any 
abrupt change in the weather always causes much disordered action in 
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CHEMISTRY, INORGANIC AND ORGA- 

—' > C L BLOXAM F ' 


LABORATORY TEACHING; or, Pro- 
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Engravings, crown 8vo, ji M 

INTRODUCTION to INORGANIC CHE- 
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every page n 
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ROBERT C.AILOWAY l’rofcssoi ,! Applied Ch mi.try Royal 
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fcap 8vo, 6 s 61 

B) the same Author 

THE SECOND STEP IN CHEMISTRY; 

or, the Student s Guide to the Higl er Branches of the Science With 
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MANUAL of QUALITATIVE ANALY¬ 

SIS Fifth 1 dition, post 8vo, 8s M 
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PRACTICAL CHEMISTRY, including 
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MEDICAL CHEMISTRY. Fourth Edition, 

with Engravings, fc p 8vo, 6 s (id 

NOTES FOR STUDENTS in CHEmIs. 

TRY a Syllabus Bv Al.BERT J PF.RNAYS, Professor of Che 
mifttry at St 1 homas * Hospital YiftU Edition, fcap 3vo 3* 6 A 

HANDBOOK of VOLUMETRIC ANALY¬ 
SIS By I'RANC IS SUTTON US, Noiwich fcecoad Edition, 
With Engravings 8vo, i*f 

INSTRUCTION in CHEMICAL ANALY 

SIS ^ By C REMIGIUS FRESENIUS Edited by ARTWJU 


HANDBOOK OF CHEMICAL TECHNO¬ 
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Ckookes, F R b With 3,6 Wood Engraviogs, 8vo, 35 s 

J & A CHURCHILL, New Burlington Street. 
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NOTES on NATURAL PHILOSOPHY 
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A MANUAL of PRACTICAL HYGIENE. 

By E A PARKES, M D IRS, 
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— — giver in Chauvor- - 
>r Ellis of the sa 


. ~.. t --- .. difficult 
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ixcellence The care and attention with 
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-, , ... M Chauvcau . work If we compare C - 

say of Bje^arterieij oft he head and neck in the horse 11 giver 

potomist hn been very do ely rivalled by the hippotomist In 

taking leave ol this book wc may congratulate Mr Homing on the com 
plat!on of so great and useful an undertaking He has translated his 
author into excellent scientihc English, and his contributions (which iu the 
text arc placed b-tweon brackets) are proof or the large amount of study 
and research he has given to make the book as complete as possible He 
has not only produced a most valuable—and in fact, the only—anatomical 
text book for the veterinary student but he has given us a work to be pnied 

of the higher vertebrati 
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Professor of Practical Physiology m University College, London 
MICHAEL FOSTER, M D FRS, 

Fellow of, and Prselcctor of Physiology in. Trinity College, Cambridge , 

I I AUDER B RUN TON, M D D Sc 
Lecturei on Materia Medina in the Medical College of St Bartholomew « 
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Edited by J Busmens Sanpersok 


V* Tins work UI intended to serve as an aid to the beginner in physio 
logical and pathological research It contains an exposition of the funds 
mental facts of the Science, with explicit directions, founded on practical 
experience, for their demonstration 

From the Lancet, May 3rd, »87j. 

"The student is conducted by a regular and carefully considered scheme 
rora tho observation ot the simplest objects to the interpretation of the most 
complex phenomena that occur m the body The performance of 

the experiments in the book will give him . > thorough a knowledge of pby 
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NEW SERIES OF MR PROCTOR’S SCIENTIFIC ESSAYS. 

On Wednesday, June it, in 1 vol crown 8vo, price 7! 6 d 

LIGHT SCIENCE for LEISURE HOURS: 

a Scries of Familiar Essays on Scientific Subject!, Natural Phenomena, 
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British PrtpdtAtions for Observing i Comets of Short Period 
it The Gulf Stream 

he Bver Widening World of Stare J Oceanic Circulation 


The Sun's True Atmosphere | The Climate of Great Britain 

Something Wrong with the Sun | The Low Barometer of the Antarctic 
New*from Henehel’s Planet, | Temperate Zone 

First Senes, uniform , Second Edition, price 7 1 6tf 
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[ ditiona are found to bo bo numerous and varied, both in regard to the sections 
of strata, the fields of ironstone, and the catalogues and tllunrations of 
fossils, as to render it impracticable to provide for them in the form of a 
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Of Nature trusts she mind iukuA builds jor aye.” —Wordsworth 



The next Meeting of the Institute will he held on Tuesday, the 17th d 
of June. at S o'clock r m precisely, when the following Paper will 


I.—"The Amos” By Lieut S C Holland. R N 
a,—" Account of an Interview with a Tnbe of Bushmans in South Africa 
By G. W. Stow, Esq , F G S. (Communicated by tho President) 

3,—" Specimens of Native Australian Languages " By Aodrew Ma 
kenaie, Esq. (Communicated by the Right Hon the Earl of Kimberley ) 
And other Papers 

Professor T McKenny Hughes and Mr J 0 Waller will exhibit objet 
of Interest before the reading of the Papers 

J. FRED COLLINGWOOD, Secretary, 
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and to enable him generally to apply the science to any branch of In 
But the Students an Awe to pursue their own particular object 
The hours are from Ten to Four. On Saturdays the Laboratory 

Tho Charge Is Five Pounds per Month. This includes Instr 
Chemicals, Apparatus, 8tc. Occasional Students are received at th 
rata, namely, Ten Shillings per Month for, each Half-day in the 
SbheoimasMrs requiring personal Instruction pay Half-fees. 


GEOLOGY, BOTANY, &c. 

JOHN TYM, of Castleton (Peak of Derby¬ 
shire) has on Sale a very large aasortment of Minerals and Fossils, 
particularly from the Lias, Coal, and Mountain Llmeatone Rare Speci¬ 
mens at rsasontble prices Students' Collections in Cabinets, 150 
Specimens, £9 it., and toon la proportion (specially arranged to Ulus 
trate Lyell, Page, Alleyne, Nicholson, Dana, fcc). Dried Moves 
and Ftms in elegant tolioe. Fluor Spar and Marble Ornaments 
Catalogues post ait. Address—John Tym, Castleton, near Sheffield 


New Work by DR. LIONEL BEALE, FR.S. 

DISEASE GERMS: and on the Treatment 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Cltaa-roomt of Berness College are open for 
Pupila EVERY DAY and EVENING Tho subjects of the aLove 
Examinations can be studied either Privately or m Claaaea, Fees 
moderate Analyses and investigations conducted —Apply to Prof. 
E V GARDNER, F E S , F S A , 44. Berners Sirest. W 

THE LONDON SPECTROSCOPE COMPANY, 

CHARLES OWEN, Manager 

(len years with John Hkownix. , of the Minor,e«. Ne,.hew and formerly 
Manager to the hte Hsnri Baskow, of Oxtnden Street, Huymarkct) 

46 & 48, CITY ROAD, LONDON, E.C. 


.S/ubasetfes, Mi.n'uo/n, mid e.viy <1, n / if turn 0/ Afiil/uniit >trnl. 
Phdosophu at tin i -Si lenhjic lush timeu't. 

IMPORTERS OF OPTICAL GOODS. 

ASTRONOMICAL INS1KUMRMS MADE 10 ORDER 

TISLEY AND SPILLER, 

OPTICIANS & SCIENTIFIC INSTRUMENT 

MANE KS, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum), 

A hands of Optical, Philosophical, and Chemical Apparatus supplied 
Agents for H*r(neck's Microscopes, &c 

t BV DJ? LIONEL BE VLE, F.R S. 

ON KIDNEY DISEASES, URINARY 

DEPOSITS, and CdLCU LOUS DISORDERS . including the Symp¬ 
tom!,, Diagnosis, and Treatment of Urinary Diseases. Third Edilthl 
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RECENT PUBL ICATIONS. 

PROFESSOR HUXLEY'S CRITIQUES and ADDRESSES. $vo, 10#. fld, in* da,. 

Content* i—A dministrative Nihilism The School Board* . wh»t they can do and what they way do. On Medical Educa¬ 
tion. Yeatt. On the Formation of Coal. On Coral and Coral Reefs. On the Methods end Results of Ethnology. On some 
Fixed Points in British Ethnology. Paleontology and the Doctrine of Evolution. Biogenesis and A biogenesis. Mr, Darwin s 
Critics 1 he Genealogy of Animals, Bishop Berkeley and the Metaphysics of Sensation* 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition. CiMITO 8vo V- M ) * 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., Ute Principal of the 

Untted College tn the University of St. Andrews By J, C. SHAIRP, LL D., Principal of the United College in the 
University of St Andrews, P G. TAIT, M A., Profenor of Natural Philosophy m the University of Edinburgh, and 
A ADAMS-REILLY, F R.G S With Portrait, Map, and Illustrations. 8vo, i6r. \Tku day. 

“Not only a lnography that all should read, but a scientific treatise without which the shelves of no physicist's library can be 
deemed complete. ”—Mandatd 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, ior 6 d 

Coni tNTS •—The Mystery of Matter The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Chnstian Pantheism 

CALIBAN: THE MISSING LINK By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto. Svo, ioj 0 d 
OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications By W. T TIKJRNT ON, Author of "A Treatise on Labour.” 8vo, tor. (id 

Contents —I Ante-Utilitarianism IT Histoiy’s Scientific Frclensicms III David Hume as n Metaphysician. IV 
Husleyism. V. Recent Phans of buentilk Atheism, VI Limits of Demonstrable Theism. 

STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 

M A , Fellow of Brasenose College, Oxford. Ciown 8vo, 7 s. 6d 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 

Intelligence ” Svo, 14 s 

THE INTELLECTUAL LIFE. By P. G. Hamerton. Crown 8vo, 10s. 6d. 

[ This day. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F R A S Crown 8vo, 31 [ This day 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter's 

College, Cambridge. Crown 8vo, 3* 6 d. 

MACMILLAN & CO, London 


HOLLOWAY’S PILLS and OINTMENT. 

—Premature Decay —When from free living, cxccvuvc indulgence, or 
the enervating efle< ts of hot chmitc*, the nervoun system b< comet* 
shaken, the muscJes flabby, thr he*rt\ -ictioni irregular, and the bodily 
powers generally debibtitrd Hollow iy* remedien may he u«-ed with 
the certainty of their producing relief fr or dy*p c Jbver complaints, 
sick hendachc and !un* of appetite, this Omtmcnt should be very well 
rubbed twice a day over the pit ef the stomat h qnd right >id«, whiKt 
Holloway'* Pill* arc taken in such do^es as cm conveniently bo borne 

flushe*. and fainting fits may all be prevented by a tunely recourse to 


RUPTt/RBS —BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

n allowed by upwards o{ 500 Medical Men to be the most efflec- 

.1--- t he curative treatment of Hernia. The u.eof 

often hurtful in its effects, is here avoided , a 

PA& U ‘and 


© S. , 

jt . 1 ». a steel spn.. 0 . ..... 

\ soft bandage being worn round the body, wh- 

I resisting power is supplied by the MOC MAIN 

1 PATENT LEVER, Suing with so much case an_.. 

g that it cannot bedetected, andmsy^be^woru during sleep. 


enptive circular mi-, 
to fit) forwarded by post, 01 


of the body, 


*Po 


_fit) forward* 

e inches below the 

JOHN WHITE, asS, Piccadilly. 
FnceofasingleTruss, zfir,tu,afir 6,f, andjir 
Double „ jti 6d , *« , and 557 id 
- „ Umbilical 4m and ,as 6a 

ELASTIC STOCKINGS, KNEE-CAPS, 

Ac, for Varicose Veins and all cases of Weakness, and Swelling of the legs. 
Sprains, ftc. They are porous, hght in texture, and inexpensive and drawn 
•n over an ordinary stocking. Price 41 id., 71 6d, lot, and r6r. each. 
Postage free. r 

JOHN WHITE, Maautactster, aaS, Piccadilly, Lcndaa. 


MACMILLAN’S MAGAZINE. 

No. 164 FOR JUNE. 


v to help them 
By F. C 


F. C Bumanfd 
Question ” 


Byjas Roudcdge 

III —" Unsatisfactory ” 

IV —“Workhouse Girls: what they are. and hi 
Joanna M Hill 

V.—“Another World ” 

VI -“ My Time, and What I've Done with it 

Chapters VIII -XU 

VII —“The tiighsh Census of 1871. and the Boundnne 
K H Inglis Falgravc 
VIII —“ Vermont » 

IX—“Hymns by the Dean ot Westminster‘ Vent, Saarte Spirltus 
• Hymn on the Accession . for Nauonal Bleating* ’ ” 

X- 1 The 1 reveller’s Calendar" 

MACMILLAN & CO , LONDON 

Now ready, a Re Issue, six double volumes, cloth, with upwards of i,aoo 
Engravings on Wood, price £1 it , postage ei. +4 

THE MUSEUM of SCIENCE and ART. 

Edited by Dionysius Lakdnkr, D C L , formerly Professor of Natu¬ 
ral Philosophy and Astionomy in University College, Loudon. 

“ The most valuable contribution ever made to the scientific Instruction 
ui every class of society "—Sir David Bbewxtxk 

London: LOCKWOOD ft CO., 7, Stationers’ Hall Court, S.C. 
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SCIENTIFIC PUBLICATIONS. 


PROFESSOR HUXLEY'S LAY SERMONS, ADDRESSES and REVIEWS. 

Contenis. —Ttie advisablenets of improving Natural Knowledge-Emancipation, Black and White—A Liberal Education, 
and where to fin 1 it—Scientific Education—On the Study of Zoology—On the Physical Basis of Life—The Scientific Aspects 
of Positivism—On a Piece of Chalk, the Origin of Species, &c. New and Cheaper Edition Crown 8vo, p 6i. 

Essays selected from the above. Crown 8vo, is. 

FIRST PRINCIPLES of CHEMICAL PHILOSOPHY. By Jostah P. Cooke, jun., 

Ervine Professor of Chemistry and Mineralogy in Harvard College Crown 8vo, i2j 

HANDBOOK of BRITISH FUNGI; with fall descriptions of all the Species and 

Illustrations of the Genera. By M C COOKE, M. A 2 Vols Crown 8vo, 24s. 

The STUDENT’S FLORA of the BRITISH ISLANDS. By J. D. Hooker, C.B., 

F.R S., Set., Director of the Royal Gardens, Kew. Globe 8vo, lor 6 A 

FIRST BOOK of INDIAN BOTANY. By Daniel Oliver, F.R.S., Professor of Botany 

in University College, Lon Ion, and keeper of the Herbarium and Library at the Royal Guldens, Kew. With numerous 
Illustrations, Globe 8vo, 6 r, / 

HOLIDAYS on HIGH LANDS: or RAMBLES and INCIDENTS in SEARCH oi 

ALPINE PLANTS. By the Rev HUGH M VCMILLAK Globe 8vo, 6 s. 

HEREDITARY GENIUS: an Inquiry into its Laws and Consequences. By Francis 

GAI.TON, F.RS, 8vo, 121 
" A most able and interesting book ’’ -Tuna 

COMPARATIVE LONGEVITY in MAN and the LOWER ANIMALS. By E. Ray 

LANKESTER, B A Crown 8vo, 41. 6,1. 

TRAINING, in THEORY end PRACTICE. By Archibald Maclaren, the Gymnasium. 

Oxford With Diagrams and Tables. 8vo, 7 s. 6d. 

A PHYSICIAN’S PROBLEMS. By Charles Elam, M.D., M.R.C.P. Crown 8 vo, 9s. 

Contexts.— Natural Heritage—Oi Degeneration in Man—On Moral and Criminal Epidemn-s—Body v. Mind—Illusions 
and Hallucination*—On Somnambulism—Reverie and Abstraction. 


An INTRODUCTION to the OSTEOLOGY of the MAMMALIA. By W. H. Flower, 

F.R.S,, Hunterian Professor of Comparative Anatomy and Physiology. With numerous Illustrations. Globe 8vo, 7 r - 6 A. 

A DIGEST of FACTS RELATING to the TREATMENT and UTILIZATION ot 

SEWAGE. By W. H. CORFIELD, M.A., Professor of Hygiene and Public Health at University College, London. Second 
Edition, corrected and enlarged. 8vo 1 qj, 6 d. 

The COAL QUESTION. By W. Stanley Jevons, M.A. Professor of Logic in Owens 

College, Manchester. Second Edition, revised. 8vo, lor. 6 A. 

A HISTORY of CHEMICAL THEORY, from the Age of Lavoisier down to the present 

Time. By AD WURTZ, Translated by Hi.nry Watts, F.R.S. Crown 8vo, 6 s. 

I A- TREATISE on the ORIGIN, MATURE, and VARIETIES of WINE. Being a 

Complete Mamnl of Viticulture anl /Enology By J L Ptf UDICHUM, M.D , and AUGUSTE DUPRE, Ph D., Lecturer 
on Chemistry at Westminster Hospital. With numerous Illustrations. Royal 8vo, 25c 


MACMILLAN & CO,, London, 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
' TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
to Her Majesty and H.R.H. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


THE i Price of each Folded in Book Form, <> , or, Mounted on Roller and 

I Vwnuhed, dr 

JOURNAL OF APPLIED CHEMISTRY. DIAGRAMS OF NATURAL HISTORY. 

A MONTHLY PUBLICA TION OP ,6 PAG! S QVARPO, | 

Devoted to Chemietry as a^liecMo^Art^ and Manufactures, Agncu'ture. I 
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BRITISH ASSOCIATION FOR THE I 


TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 


The NEXT ANNUAL GENERAL MEETING w.ll be 
BRADFORD, commencing on Wednesday, September 17 
Prtsident-h ltd 

j Prescott joule, d c l , ll d , f r s Electrical, Physical, & Chemical Apparatus 

NOTICE to CONTRIBUTORS of MEMOIRS-Authors ere re MADE BY rr 

minded that, under an arrangement dating from 1871, the acceptance of 

pZV determined* Vy "'organunng'^ommiuees fT^se^. “se«m£ TISLEY AND SPILLER, 

rae^irroVvlr^x i7 *> brompton road, s.w., 

M^lr'rf Xg?r. n un.blVfo? t !’n«rtwn m°the pX^e^Tranmct'io 0 ^^ (Three minutei ’ w <^ from South Kensington Museum). 
ftAfSESl. ^t. t'oXfo^tp^t;';, mfdresYed'^thus— ' S££ * I/artnocRs Mu resets, etc recommended by Pro/. 

Secretaries, British Association, as, AJbcmarle-street, London, W For Kuiherjotd , A/./), F R & k. 

Section .. . " If it should be inconvenient to the Author that hia Paper . .— —■ — - . . - ■ ■- - ■ — ■ ■■ ■■ 

thereof to the Secretanes*m a sep £»— "T 1 THE LONDON SPECTROSCOPE COMPANY, 

Information about local arrangements may be obtained by application to _ _ 1 

the Loci] Secretaries, Bradford CHARLES OWEN, Manager 

G. GRIFFITH, M.A,, Annum General Secretary, Harrow (Ten year* with John Bhowninc, of the Mmones, Nephew and formerly 
erunnr s-sh. rsircuTOmov Manager to the late H»n*y Baaaow, of Oaenden Street, Haymarket) 


SCHOOL OF CHEMISTRY, 

90 , GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

The Instruction u essentially practical. there are no Lectures. Each 
Student work* independently 

The Court* of Study w arranged to qualify the Student an an Analyst 
and to enable him generally to apply the science to any branch of industry 
But the Student* are freo to pursue their own particular object. 

The hours are fTom Ten to Four. On Saturday* the Laboratory i* re- 


46 & 48, CITY ROAD, LONDON, E.C. 


Spectroscopes, Microscopes , and every description of Mathematical, 
Philosophical and Scientific Instruments 

IMPORTE R8 OF OPTICAL GOODS. 

ASIRONOMICAL INSTRUMENTS MADE 10 ORDER. 


I INSECTS, BOOKS, and SKELETONS 

g*». namely,Selling, per Month for each Half-day m the Week. and SKULp of ANIMALS.—Mr J C Stevens ha« received untrue- 


lon, at his Great Rooms, 18, King Street. Covent 
, June at, at half-past is precisely, the Collectien 
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THE PRACTICAL MAGAZINE. 

CONTENTS OF No. 6. JUNE 1873. PRICE HALF-A-CROWN. 


Mr Janet Young and the Paraffin-oil Trade of Scotland (With Portrait.) The Plough its History. Construction, and Management. (With numerous 
The Deirldoffs and the Mining Industry of the Ural Illustrations ) 

The Silk Industries of Italy Pneumatic Dispatch, Passenger, Postal, Parcel, and Telegraphic. 

D ye Works of Messrs fioutarel and Co , Chchy-la-Garennc (With nume- The Utilisation of blast furnace Slag 

rous Uhlstrations ) A further Improvement in the Production of Chlorine 

The Coal fields of Great Britain The Mineral Wealth of Hungary. 

The Nickel-seated Safety-valve (With Illustrations ) On Soil Analyses and their Utility. 

( tampon's Coaldust Furnace Patent Stone-breaker and Ore-crusher (With Illustrattons 1 

The Practical Note-Book of I echmcal Information useful to Students and On the Various Systems of Cooling the Air (With Illustrations ) 


< ramp'on’s Coaldust Furnace Patent Stone-breaker and Ore-cntsher (With Illustral 

The Practical Note-Book of I echmcal Information useful to Students and On the Various Systems of Cooling the Air (With 111 
Workmen (With numerous Illustrations ) Grinding and Engraving by Sand-blast 

Designs for Ornamental Woodwork and working Lines and Centres— On Hour-mill f ire-esploaioni 
Memoranda on Wrought, or Malleable Iron—Memoranda on Timber Amateur’s Jig Saw 

—Memoranda on Steam-engine Valves and the mode of setting them Ihe Influence of Photography on Engineering Taste 
Chemistiy, as applied to the Arts, Metallurgy, Chemical Manufactures, and Improved Safo Protector 
Allied Subjects, from Foreign Periodicals, Ac Index 


LONDON . PUBLISHED FOR THE PROPRIETARY AT No. 7, PRINTING HOUSE SQUARE, E.C. 

(Next door to the “Times” Office.) 


Just ready, in crown 8vo, cloth, price y. 6d. 

THE SPECTROSCOPE AND ITS APPLICATIONS. 

BY J. NORMAN LOCKYER, F.R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 

MACMILLAN St CO, London, 

“NATURE.” I ROYAL COUNCIL OF EDUCATION— 

, The Laboratory and Class-rooms of Berners College are open foe 

Subscriptions payable in advance, from any date, are as Pupils EVERY DAY end EVEN1NO 'ihe subjects of the above 

follows _ Examinations can be atudted either Privately or in Classes. Pees 

. moderate Analyses and investigations conducted —Apply to ProC 

s d * V GARDNER, F E S , P S A, 44. Berner, Street, » 


Reading Cases may be had in Extra Cloth, price 2 


FRY’S 


CARACAS 

.‘sssskm?*' COCOA 


HOLLOWAY’S PILLS—Liver complaints 

girds quality or quantity of food or beverage, or unavoidable exposure 
to changing temperatures, are ever present to undei mine the constitu¬ 
tion It is impossible to exaggerate the extraordinary virtue* of th»# 
medicine in the treatment of ail affections of tha liver, or all irregu¬ 
larities of the bowels bar curing bowel complaints, they should be 
taken rather more sparingly, for every medicine in the form of an ape¬ 
rient^ requires cautioner hen the bowels are disordered, though a more 

discovered If taken according to the printed instructions, they con¬ 
quer the complaint and strengthen the system. 


“A* a delicious, refreshing, and nourishing beverage, \ 
and fine aroma, it certainly surpasses anything that has 
the public "—LomfoH Mirror 
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RECENT PUBLICATIONS. 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, 10s. 6d. 

Contents —Administrative Nihilism The School Boards what they can do and what they may do On Medical Educa. 
tion. Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Ethnology On some 
Fixed Points in British Ethnology Paleontology and the Doctrine of Evolution Biogenesis and Abiogenesis Mr Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New Cheaper Edition Crown 8vo yr. 6 d.) 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University 0/ St. Andrews. By J C. SHAIRP, LL D, Principal of the United College in the 
University of St Andrews, P. G TAIT, M A , Professor of Natural Philosophy in the University of Edinburgh, and 
A. ADAMS-REILLY, F.R.G.S With Portrait, Map, and Illustrations 8vo, 16 1. 

“ Not only a biography that all should read, but a scientific treatise without which the shelves of no physicist's library can he 
deemed complete "—Standard. 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, I Or. 6 d. 

Contents —The Mystery of Matter. The Philosophy of Ignorance. The Antithesis 01 Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto. Bvo, lor. 6d 

A SECOND SERIES OF HISTORICAL ESSAYS. By E. A. Freeman, M.A. D.C.L., 

late Fellow of Tnnity College, Oxford. 8vo, tor (xl 

Contents -—"Ancient Greece and Mediaeval Italy ,” " Mr Gladstone’s Ilomer and the Homeric Ages,” “The Historians 
•f Athens“ The Athenian Democracy " Alexander the Great,” “ Greece during the Macedonian Period ,” “ Mommsen's 
History of Romej” “ Lucius Cornelius Sulla,” " The Flavian Crsars.” (First Series, Sfcond linn ion, 8vo, lor 6 d) 

OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 

their Applications By W T THORNTON, Author of “ A Treatise on Labour.” 8vo, lot 61 1 

Contents —I. Ante-Utilitarianism II. History’s Scientific Pretensions. Ill David Hume as a Metaphysician IV. 
Muxleyism V Recent Phases of Scientific. Atheism VI Limits of Demonstrable Theism 

STUDIES IN THE HISTORY OF THE RENAISSANCE. By Walter H. Pater, 

M A., Fellow of Braseno-ie College, Oxford Crown 8yo, 7- 6d 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 

Intelligence.” 8vo, 14J. 

THE INTELLECTUAL LIFE. By P. G. Hamerton. Crown 8vo, 10s. 6d. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A., Fellow of St. Peter’s 

College, Cambridge Crown 8vo, 31 6 d 

MACMILLAN & CO., London. 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6r 
The Times says “ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information lesneaing Egyptian Abyssinia and the different races that spread over it It contains, moreover, some notable 
instances of English daring and enterprising skill, it abounds 111 animated tales of exploits dear to the heart of the British sports, 
man, and it will attract even the least studious reader, as the author tells a story wefl, and can describe natuie with uncommon 
power. ’ 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES. Third and cheaper edition, w ith numerous Illustrations and Maps Crown 8vo, 6r 
“The aithor, whilehe equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with ease and pleasure .”—Guardian 

‘‘Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facta which 
ie the drawback to almost ail books of African travel " — Spectator, 

MACMILLAN AND CO, London. 
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KwMdjr, a Re-issue six double volumes cloth with upwards of i.apo, 
Engraving a on Wood, pr ce £i it, postage sj 4 d. 

THE MUSEUM of SCIENCE and ART. 

Edited by Dionysius Lardnes D C L formerly Professor of Natu¬ 
ral Philosophy and Astronomy in University College London 
" The most valuable contribut on ever made to the scientific instruction 
B every class of society "—Sir David Brewster 

London LOCKWOOD & CO 7 Sutioners'Hall Court E C 
-— - PROCTORS SCIENTIFICESSAYS 


TEXT-BOOKS IN NATURAL HISTORY, 

Published by Wm BLACKWOOD & SONS. 

ZOOLOGY 

A MANUAL of ZOOLOGY for the use of 

-.— ,J . 




INTRODUCTION TO THE STUDY OF 

BIOLOGY Crown 8vo with numerous Engravings, y 

urably written and fa rly illustrated and brings within the r- 


HARRISON Pall Mall 

A MANUAL OF PALAEONTOLOGY, for 

BY DR BEAT E F R S Now Ready 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE Bioplasm Pp 350 with as Plates 61 64. 

J & A CHURCHILL 

the use of Stude is With a General Introduction on the Principles of 
Paleontology Crown 8vo with upwards of 400 Engravings ijr 

EXAMINATIONS IN NATURAL HIS- 

TORY being a Progressive Senes of Questions adapted to the 
Authors Introductory and Advanced Text Boolu and the Student 1 
Manual of Zoology it 
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THP* TFT HP FMRRVHT HflV 

45 George Street Edinburgh and 37 Paternoster Row, London. 
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By M1CHAF1 FOSTFR M A FRS 

Prelector in Physiology at Trinity College C uubridge and 
l M BALFOUR Scholar of Trimly College Cambridge 
# MACMILLAN &. CO London. 
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The CHILDHOOD of the WORLD a 
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SCHOOL OP CHEMISTRY, 

* 0 , GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S 

Tti. Instruction is eswntially practical there are no Lectures. Each 
Student works independently 

The Course of Study is arranged to qualify the Student at an Analyst 
and to enable him generally to apply the science to any branch of industry 
But the Students are free to pursue their own particular object 

The houra are from len to Four On Saturdays the Laboratory is re- 
aerved for Ladies 

The Charge is Fit. Pounds per Month Thin includes Instruction, 
Chemicals, Apparatus, Ac, Occasional Students are receired at the <amo 
rate, namely. Ten Shillings per Month for each Half-day in the Week 
Schoolmasters requiring personal instruction pay Half-fees 

DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used It has been adopted 
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It writes almost instantly Full Black I Flows oattly from the Pen 

Does not corrode Steel Pens Blotting paper may be applied at the 

Is cleanly to use, and not liable to moment or writing 

Blot. | 

70 BE HAD Ob ALL dTA TIONEK S 

BEWLEY AND DRAPER, DUBLIN. 

ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupda and Claaa and Private Studies Investigations connected with 
Patents Conducted. Classes are now forming us Chemistry, Physics, 
and Steam—For Fees and Syllabus apply to ths Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic Institution. 

THE LONDON SPECTROSCOPE COMPANY, 

CHARLES OWEN, Manager 

(Tee years with Joan Beewnmo, of tha Minones, Nephew and formerly 
Manager te the let, Hatrav Baaxew, of Oxenden Street, Hsymarket). 

46 & 48, CITY ROAD, LONDON, E.C. 

Wholaealo Manufacturer* of 

Spuirostopu, Microscopes , and aery description of Mathematical, 
Philosophical and Scientific Instruments 

ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class-rooms of Berners College sre open for 
Pupils EVERY DAY and EVENING Th. subjects of the above 
Examinations can be studied either Privately or in Classes. Pess 
moderate Analyses and investigations conducted —Apply to Prof. 
E. V GARDNER, F E S , F S A„ 44, Berasra Street, W 

FRENCH. — Conversation, Reading, Special 

Lefcson* on Pronunciation — Translation — Correspondence, by T)r 
CLAUD ON, Parisian, 443, Strand (opposite the Charing Cross Sta¬ 
tion). Dr Claudon M.D of P*r»* and M R C $. of England, and 
has had tea years' successful experience *n teaching. List of references 

IMPORTERS OF OPTICAL GOODS. 

ASTRONOMICAL INSTRUMENTS MADE TO ORDKR.^ 

BIRD-SKINS FROM INDIA. 

Mr. J. C. STEVENS has received instruc¬ 
tion, to Sell by Auction at his Great Room. 38, King Street, Covent 
Garden on Thursday, July 3rd. at half pa<t ia precisely,, a Large and 
Valuable Collection of BIRD-SKINn lorm-d bv an Officer m the 
Himalayas, principally in the neighbourhood of Darjeeling, and jllM 
arrived in nm-rate condition . also a large Collection of Feathwn of 
various Birds. On view the morning of hale, and Catalogues bad 00 
application. 

LONG VACATION.—NATURAL SCI¬ 

ENCE —A Cambridge M A (Nat Set Tripos), residing in the country, 
will read Biology and Chemistry with Oxford or Cambridge men dur¬ 
ing July and August Resident or Non-, trident Special facilities for 
practical work.—Address, Cantab, Lewis's Medical Library,' igfi, Gower 
street, London, W.C. 

UNMOUNTED MICROSCOPIC OB¬ 
JECTS in neat variety by a well-known Microecoput For Lieu, 
address " Micro,” care of Mr. Laibam, Chemist, Rqmford, Essex, 

GEOLOGY, BOTANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

shite) hat on Sale a very large saaortment of Minerals and Fossils, 
particularly from the Lisa, Cos5, and Mountain LimestoneRweSped- 
main At reasonable prices. Student* Collection* m Cabinet*. >3* 
fepeeimene,/a « , and ao on in proportion (apeeially arranged tollhia- 
trate Lyel, Page, Alleyns, Nicholson, Dana. *e> Dried Most** 
and Ferns mdegant folies. Fluor Spar and Marble Otjameng. 
Catalogues frST Addmm-Jeho Tym, CadlMMi, near ShriMd 

The REV. L. HENSLEY, Vicar of Hitchin, 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, reooivei several Pupil, to prepare fer the Univenitks, and will 
hay* ajVacancy after August ejrd 
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THE SPECTROSCOPE AND ITS APPLICATIONS. 

BY J. NORMAN LOCKYER, F.R.3. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Demg VOLUME ONE of "NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 

MACMILLAN Sr CO, London 


THE PRACTITIONER: 

A Monthly Journal of 

THERAPEUTICS. 

Edited by FRANCIS E ANSTIE, MU, FRCP, Senior AsmtUal 


Samuel Craddock, F R t. S —“Ciseof Inge in uni Ntuidfgii iieitcd 
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Papers on Electro-Therapy No i —“On the Relations «»f P indit Llct 
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Dr Ludwig Kirn —On Chronic Poisoning with Chloral Hydrite 
TmtmUted and condensed by the Editor 

Reviews, Clime of the Month, Fxtncts fiom Bntidi and Foreign Jour- 
nals. Notes and Queries, Bibliography 
Dbi'AKTMent or Punuc Npaltii —The Medinl Officer of Health 
his Prescribed Duties —The Period of Infection in Lptdenm. Disease — 
German Opinion on the Etiology of Enteric I c\ci —1 he Etiology of J yphus 
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THE BREWERS’ GUARDIAN : 


rlor in Physiology it 1 runty College. Cambridge , 

1 BALI OUR, Scholar of Trinity College. Csmbnd 
MACMILLAN & CO. London 
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(rounded i8»a) 
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Subscription, 16, 6* per annum, post free, dating from any quarter-day I 
Single Copies, is. each. Registered for Transmission Abroad 
Officee-5,Bond Court, Walbrook, London E C 
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Second Edition, crown 8vo, 3/, 

The CHILDHOOD of the WORLD: a 

Simple Account of Man 111 barly Junes By Edward Clodd, 
IRAS 

" 1 his t,en»»l httle \olunie is a child's book as to shortness, cheapness, and 
«uii{>]K.t!y of style, though the author reasonably hopes that older people will 
use it is a sonrtr of mfoimatton not popularly accessible elsewhere as to the 
life of Pnnurive Man e»nd us relation to our own This book, if the 

time )ms crime for the public to take to it, will have \ certain effect m the 
wot Id It is not a mere compilation from the authors mentioned m the 
preface, but takes its own ground and stands by itself and for itself Mr 
Clodd li is thought out his philosophy of life and used his best skill to 
bring it into the range of a child s view J B 7 vlor, KR.S, in 
Nai l KR 

good, uid hope you will continue your work Nothing spoils our temper so 
much as Inning to unlearn in youth, manhood and even old age, so many 
things which we were t Might is children A book like yours will prepare a 
far better soil in the child’s mind, and I was delighted to have it to lead to 
my children "—Letter from Professor Max Muller to the Author 
MACMILLAN & CO, London 

THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 
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Devote, special attention to the di»cu«,ion, and proceeding, of the Cham¬ 
ber, of Agriculture of Great Britain (which now number upw»rd« of 
18,000 member,), beside, giving original papers on practical fanning, 
and a mas, of intelligence of particular value to the agriculturist 
The London Corn, Seed, Hop, Cattle, and other Market, of Monday 
are specially reported in tins Journal, which ^i» despatched tht^aame 

00 Tuesday morning Pnce 3 f , or prepaid, 151 a year fwit free. ^ 
Published by W PICKERING, .1, Arundel Street, Strand, W.C 
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\ * steel spring, so often hurtful in its effects, is here avoided, a 
K f; , 1A soft bandage being worn round the body, while thn requisite 
resisting power is supplied by the MOC-MAIN PAD and 
PAIisNT LEVER, fitting with so much ease and. closeness 
that it cannot be detected, and may be worn during sleep, A 
descriptive circular may be had, and the Truss (whioh cannot 
fail to fit) forwarded by post, on the circumference of the body, 
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The Course of Study is arranged to qualify the Student as an Anal) it . 
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GEOLOGY, BOTANY, &c 

JOHN TYM, of Castleton (Peak of Derby- 

pomcularly ftom the Liaa, Coah and Mountnin Ijmcatone Rare Spu-i 

Specimens, ar , and so on in proportion (specially arranged to ilhu 
time L>ell, Rage, Alleyne, Nichotroii, Dana, fkc ) Dried Moves 
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Catalogue, post free. Address—John Tjm, Castleton, near ShefM.1 

The REV. L. HENSLEY, Vicar of Hitchin, ! 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam* i 
hndge, receive* several Pupils to prepare for the Universities, and will 
have a „Vacancy after August *jrd j 

LONG VACATION.—NATURAL SCI 

ENCE.—A Cambridge M.A (Nat. Set. Tnpos), residing in the country, 
yrill read Biology ana Chemistry with Oxford or Cambridge men dur- 
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practical work —Address, Cantab, Lewis’* Medical Library/136, Gower 
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BY DR BEAL*, F.R.S Now Ready, 

AW INTRODUCTION TO PHYSIOLOGY 

^4&W^ RDICIN5£ : Bk> P t,um 350. with a« Plates, 6*. 

J* k A* CHURCHILL 


Cranford, Middle* ex, w thin an caxy uid agreeable driving distance of 
Richmond, ken, md London, ai miles from v outh ili Station rti 
t« W R, and 3 from Hotnr’ow Station on S W ]< A family Kesi- 
dciicc compLte in all it* arrtngt menu, and su> far is t xpcnditurc, skill, 
and care ran rentier it, perfect for occupation 

Messrs. EDWIN SMITH AND CO are 

favoured with instructions from Warren Dc La Rut to Sell by Auction 
a the Man, lokenhoute Yard, E C , on WEDNESDAY, August 6, 
at * o’clock (unless previously disposed of by private « on tract), the Fret,, 
holt! ot * The Observatory/ 1 with its beautiful grounds extensive 
water heated greenhouse* and forcing-houses, orchard and wailed gar¬ 
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Seri mg room. Library and bil-on, or Drawing room, all of fine dimen* 
s on* Grant! Oak Staircase conducting to an Ante-room and fourteen 
Bed, Drawing, and Rath rooms Complete Domestic Offices, Billiard* 
room, and Lavatory connected with the main budding by a covered 
way , Entrance lodge. Stabling for 5 Horse*, double Coach house, c r- 
tutor building *j,/t in diamacr. Cow-house and alt necessary outbuild* 
ings, &c , in the house, so m the stables, every modern improvement 
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kinds Ihe Observatory for astronomical purposes, surmounted by a 
revolv ing dome 19 ft <> 111 111 diamct-r, t oiisists of a T ransit-room and 
an Eui aiorul room an appropn Holy arranged building for photogra¬ 
phy Water abundant and pure, soil gr l\ el, and the properly thoroughly 
dr lined into the parish sewer An additional Pleasure ground, 2J acres, 
may be rented as heretofore—Pirticutor. md ( onditions ofSileot 
f fessrs Wilson, Bristows, and Carpmaei, Solicitors, Coothill Budding*, 
ihrogpiorton Street, h ( , on the premises, at the Mart, of Mc&hrs 
1 J ickbOrtand Graham, 37 and 3*, Oxford Street, aiid of the Auctioneers 
j jus, Regent Street, W 


Mr. Jfy C.^ STEVENS wall^SeU by Auction 
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THE AGRICULTURAL ECONOMIST. 
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“THE GARDEN,” 

A Weakly Illustrated Joeraal Devoted Solely to Horticulture in all it* 

THE GARDEN is conducted by Wiluasi Robiksov, T LS, Authoro f 
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For further particulars apply to the Registrar, at the Hospital, or to 

W B CHEADI.E, M D . Dein or the School 

SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, FCS 

The Instruction is essentially practical, there are no Lectutes Each 
Student works independently 

The Course of Study is arranged to qualify the Student as an Analy st 


The Charge is Five Pounds per Month This includes Instruction. 

Chemicals, Apparatus, &c Occasional Students are received at the >amo 

rate, namely, Ten Shillings per Month for each Halfday in the Week 

Schoolmasters requiring personal instruction pay Half-fees 

ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

LABORATORY and CLASS ROOMS are now open for ANALYSES 
Pupils and Clast and Private Studies. Investigations connected with 
Patents Conducted Classes are now forming in Chemistry, Physics, 
and Steam —For Fees and Syllabtis apply to the Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic Institution. 

ROYAL COUNCIL OF EDUCATION.— 

Laboratory and Class-rooms of Berners College are open for 
la EVERY DAY and EVENINO The subjects of the above 
Examinations can be studied either Privately or in Classes. Fees 
moderate. Analyses and investigations conducted.—Apply to Prof 
1. V GARDNER, F E.S , F S Ar„ 44, Berners Street, W. 


'J/SLEY’S IMTROVFD FORM OF 

OZONE GENERATOR, 


Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, SW, 

(Three minutes’ walk lrom South Kensington Museum). 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSF EVER PRODUCED 


It write* almost instantly Full Black 1 Howf easily from the Pen 
Doe* not corrode Steel Pens blotting-paper may be applied at the 

Is cleanly to use, and noc liable to | moment of writing 
Blot I 

TO BE HAD OF ALL ST A TtOHFRS 

BEWLEY AND DRAPER, DUBLIN. 

FRENCH,—Conversation, Reading, Special 

Lessons on Pronunciation — Translation — Correspondence, hy Dr 

“LAUDON. Parisian, 443, Strand (opposite the Charmg Cross Sta- 
n) Dr dlandon is M R of Pan. and M R C S of i ngUnd, and 
ten ye Are' successful experience m teaching List of reference 


GEOLOGY, BOTANY, &c. 

JOHN TYM, of Castleton (Peafc of Derby- 

•hire) his on Sale a very large assortment ef Minerals and Fossils, 
particularly Item the Luu, Coal, and Mountain Lime store Rare Speci¬ 
mens at reasonable prices. Students' Collections in Cabinets 150 
Specimens, £3 ar, and so on m proportion (specially ananged to illus¬ 
trate Lyeli, Page, AUeyne, Nicholson, Dana, Re). Dried Mosses 
as* Ferns in elegant folios. Fluor Spar and Marble Ornaments. 
Catalegaae poet fine. Address—John Tysn, Csstleten, near Sheffield 


The REV. L. HENSLEY, Vicar of Hitchin 

Herts, formerly Fellow and Assistant Tutor of Trinity College, Cam¬ 
bridge, receives several Pupils to prepare for the Universities, and will 
have a .Vacancy after August sjrd 

FOR SALE, together or separate, a Smal 

Collection of SHELLS and FOSSILS Address (prepaid) to W.N.H. 
careef Housekeeper, s«, Beaufoit Buildings, Strand, W C 




Universal Drilling Machine. (With Illustrations ) 

1 he Commercial and Manufacturing Industry of Russia 1 bird Paper, 
India vM the Euphrates Valley. (With Map ) V ’ 

Direct-acting Steam and Hydrostatic Press (With Illustrations) 
Henderson’s Double Screw 
French Porcelain (With 1 lustrations ) 

Cnal and Coal Mining (With Illustrations.) 

The Industries of South Wales 
Patent Peat-condensing Machinery 


1 he Coal fields of Great Hrunm 
• 7 he Nickel seated h dety-valve (With Illustrations ) 

The Utilisation of Blast furnace Slag ’ ' *™* > 

A further Improvement in the Production of Chlorine 
The Mineral Wealth of Hungary. 

On Soil Analyses and their Utility 

Patent Stono-breaker and Ore-crusher (With Illustrations.) 

On the Various Systems of Cooling the Air (With Illustrations.) 
Grinding and Engraving by Sand-blast 
On Hour-null f ffe-eapTosions. 

Amateur’s Jig Saw 

The Influence of Photography on Engineering Taste. 

Improved Safe Protector 

Analytical index, and List of Illustrations. 


Ele g«$ Cloth Caw to bind Volume J. are now ready, price 4 1, and may be had through the Booksellert or direct from the Office, 
LONDON . PUBLISHED FOR THE PROPRIETARY AT No. 7 , PRINTING HOUSE SQUARE, E.G 
{Next door to the “ Times ” OffUe.) 
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Just ready, in crown 8 vo, cloth, price 3 *. 6a. 

THE SPECTROSCOPE AND ITS APPLICATIONS 

BY J. NORMAN LOCKYER, F.R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 

MACMILLAN & CO, London 

WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE <NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

tlAMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps Crown 8vo, 6 s 
The Tunes says —“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over if. It contains, moreover, some notable 
instances of English daring and enterprising skill, it abounds in animated tales of exploits dear to the heart of the British sports¬ 
man , and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 
power ’’ 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Third and cheaper edition, with numerous Illustrations and Maps Crown 8vo, 6r 
“'Ihe author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity He has 
produced two volumes which can be read straight through with ease and pleasure. —Guardian 

“Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
isdhe drawback to almost all books of African travel.”— Spectator, 

MACMILLAN AND CO, London. 


THE BREWERS’ GUARDIAN: 


Rkvibw or THE Malt and Hop 1 hades , and Win* and Spieit Trades 

Record 

The Official Organ of the Country Brewers' Society 
(Founded i8« ) 

"TheBrewers Guardian" is published on the Evenings of every alternate 
luesday, and ts the only journal officially connect*.*! with brewing intereMs 
Subscription, i6r 6ei per annum, post free, d tlmg from any quarter-day 
Single Copies, u each Registered for X'ransnussion Abroad 
Offices-j, Bond Court. Walbrook, London E C 


ON KIDNEY DISEASES, URINARY 

DEPOSITS, and CALCULOUS DISORDERS including the Symp- 
toms. Diagnosis, and Treatment of Urinary Diseases Third Edition 
>51, upwards of 40a Illustrations. 

J. & A CHURCHILL 

“THE GARDEN,” 

A Woekly Illustrated Jomrnal Devoted Solely to Horticulture la all its 
branches. 

--*--- j byWicuxM Robinson, F L.5.. 
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E. DENT & CO., 61, Sfend, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
to Her Majesty and H.R.H. the Prince of Wales, and H.I M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application 

Cranford, Middle.*, 

Richmond, Kew 
G W K , and 3 f 
dence compLte u 

Messrs. EDWIN SMITH AND CO. are 

favoured with instructions from Warren Pe La Hue to Salt by miciKm 
at the Mart, i okenhouse Yard, h C , on WEDNESDAY, August 6, 


Illustrated Hand- 


Fifth Edition, in demy 8vo, 

THE HEAVENS: 

book of Popular Astronomy 

By AMEDEE OUILLEMIN 
Edited by J Norman Lockver, b R A.S 
RICHARD BENTLEY & SON, New Burlington Street 

In crown 8vo, with Illustration., 7 1 6J 

THE DAY AFTER DEATH; or, The 

Future Life at Revealed by Science By LOUIS F1GUIER, Author 
of " The World before the Deluge " 

RICHARD BENTLEY & SON, New Burlington Street 


ADAM AND THE ADAMITE; or The 

Harmony of Scripture and i thnology 

By the Ute Dr. McCAUSLAND, Q C. 

RICHARD BENTLEY ft SON. New Burlington Street 
Third thousand, crown 8vo, with 48 Illustrations, 

THE MARVELS of the HEAVENS. 

Fiom the French of Flammanon Hy Mr, LOCKYER, 

Translator of “The Heaven," 

RICHARD BEN I LEY & SON, New Burlington {Street 


People-* Edition Illustrated 

FRANK BUCKLAND'S CURIOSITIES 

OF NATURAL HlblORY 

In 4 Volume., 14 s , or separately as under given - 
him Senes, containing Rats, Serpents, Fishes, Monkeys, &c Fcap 
Second Senes, containing Wild Cats, Eagles, Worms, Dogs, &c Fcap 
Tigers, Foxes, Porpoises, &c t vole. 

igton Street 

PROFESSOR TYNDALL'S AMERICAN LECTURES. 

Now resdy, with Lithographic Frontispiece, and 59 Diagrams, in crown 
8vo, cloth, pnee 7 1 6 d 

LECTURES on LIGHT delivered in the 

United States of America in the years 187a and 1873 snth an Appen¬ 
dix By JOHN TYNDALL, LL D ITS, Professor of Natural 
, Philosophy in the Royal Institution of Great Britain 

London LONGMANS, GREEN, & CO , Paternoster Row. 


Third Senes, containing L1 1 
fcap 8vo, 7x 

RICHARD BENTLEY & SON, Ne 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MONTHLY PUBLICATION OF 16 PAGES QUARTO, 
Devoted to Chemistry as applied to Arts and Manufactures. Agriculture, 
Metallurgy, &c &c 

At Two Dollars and Twenty five Cents per annum, or One Dollar and 
Seventy-five Cents pud strictly In advance, including postage to United 

Each number contains Original Articlea on General Chemistry applied to 
Arts and Manufactures : Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable space is also devoted to Practical Recipes and interesting Scien¬ 
tific Facta 

Full and carefully prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for N«w 
York. Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO, PUBLISHERS, 

Spra co Street, New York, 48 Hanover Street, Boston: and 140, 

4 th btreet, Philadelphia, Pa., U S A 
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S'ons l.rand Oak Staircase conducting 10 

Bed, Drawing, and Bath-rooms Complete -- 

room, and Lavaiory connected with the main building by a corcrca 
way . Entrance-lodge, Stabling for 5 Horses, double Coach-house, cir¬ 
cular building 43 It in diameter Cow house and all necessary outbuild¬ 
ings, &c , in the house, eu in the siables, every modem improvement 
has been introduced, and nil fittings are the best of their re-pective 
kinds The Observatory for astronomical purposes, surmounted by a 
revolving dome 19 ft 6 in in diamet-r, consists of a Tran.it room and 
an Equatorial-room, an appropriately arranged building for photogra¬ 
phy Water abundant and pure, soil grtvcl, and the property thoroughly 
drained into the parish sewer, An additional Pleasure-ground, a} acres, 

Messrs Wilson, Bristows, and Carpmael, Solicitors, Cop.fi.ii Buildings, 
Throgmorton Street, E C , on the premises, at the Mart, of Messrs. 
Jackson and Graham, 37 and 38, Oxford Street, and of the Auctioneers, 
30a, Regent Street, W. 

Work by DR LIONEL BEALE, F R S 

DISEASE GERMS : and on the Treatment 

•f the Feverish State a8 Plates, tjf W 
I Supposed Nature II Real Nature III Destruction. 

J & A CHURCHILL 


TEXT-BOOKS IN NATU RAL HISTORY. 

A MANUAL of ZOOLOGY for the use of 

Stud-ntt With a General Introduction on the Principles of Zoology, 
By H«h*v Alleyns Nich .lson, M D FttSE,fG.,*c, Pro¬ 
fessor of Natural History in the University of Toronto A new 
Edition Crown 8vo, pp 674, with 843 Engravings 00 Wood is a. id. 
.>f Zoology yet published, net merely in England, 


TEXT-BOOK of ZOOLOGY, for the use of 

Schools. By the tame Crown 8vo, with numerous Engravings on 
Wood 6s 

INTRODUCTORY TEXT - BOOK OF 

ZOOLOGY, for the use of Junior Claeses By the same With 197 
Engravings. A New Edition a s 6d 

INTRODUCTION TO THE STUDY OF 

BIOLOGY. By the name Crown 8vo, with numerous Engravings 

A R 1 ANUAL OF PALAEONTOLOGY, for 

the use of Students. With a General Introduction on the Principles of 
Palaeontology By the same. Crown 8vo, with upwards of 400 En¬ 
gravings >5* 

EXAMINATIONS IN NATURAL HIS¬ 
TORY, being a Progressive Series ol Questions adapted to the 
Author’s Introductory and Advanced Text-Books end the Student’s 
Manual of Zoology, it 

In the Press. 

OUTLINES OF NATURAL HISTORY 

FOR BEGINNERS Being Descriptions of a Progressive Senes of 
Zoological Typos. Fcap 8vo, wiih Engravings, By the Seme. 
WILLIAM BLACKWOOD & SONS, Edinburgh and London. 


Printed by R. Cut y. Sons ft Tat 


k Taylo*. at 7 and 8, Breed Street HUL in the City ef London, and published by lUctriU.AH ft Co. 
at the Oftee, ty, tad j*, Bedford Street, Cevsat Gerdre.-itguajpar, July to, 1873. 
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OPEN SCHOLARSHIP AND EXHIBITION IN NATURAL 
SCIENCE 

ST. MARY'S HOSPITAL MEDICAL 

SCHOOL -A Scholarship ol £40 per annum tenable for three jears 


For further particulars apply to the Registrar, at the Hospital or to 
W B CHEADLE M D Dean of the School 

SCHOOL OF CHEMISTRY, 

» 0 , GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, FCS 

The Instruction u essentially practical there art ne Lectures Each 

ntrcTtV of Study is arranged to qualify the Student at an Anal} st 
and to enable him generally to apply the sc eact te any branch of industry 
But the Students are free to pursue their own particular ol ject. 

The hours are from Ten to tour On Saturdays the Laboratory is re 

The Charge is Five Pound* per Month This includes Instruction 
Chemicals, Apparatus &c Occasional St dents are received at the «ame 
rate, namely Ten Shillings per Month for each Half day in the Week 
Schoolmasters requiring personal instruction pay Half fees 

ROYAL POLYTECHNIC INSTITUTION, 

309 REGENT STREET, W 

LABORATORY and CLASS ROOMS an now open or ANALYSES 
Pupils and Clan and Print* Studitt Investigation* connected with 
Patents Conducted Classes are now forming m Chemistry, Physici 
and Steam —For Feat and Syllabus apply to the Professor of Chsmi* 
try, Scientific Department, Royal Polytechnic Institution. 

ROYAL COUNCIL OF EDUCATION.— 

The Laboratory aui Class-rooms of Berners College are open for 
Pupils EVERY DAY and EVENING The subjects of the tbove 
Eapussuons can be studied either Privately or ia Classes. Ftet 
““derate Analyses and investigations conducted —Apply to Prof 
*• V. GARDNER, F E S , F S A, 44 Berners Street, W 


G w"r° and'j'from d Houn”tow Mat oil ot/s'w r"'A'W’ nV'Reti'' 
deuce complete in all t* arra igement* a d as far as expend ture skill, 
and care can ret der u perfect for occupat on 

Messrs. EDWIN SMITH AND CO are 

favoured with inttr ictions from Warren De I a R le to Sell by Auct on 
at the Mart 1 okenhouw Yard Ec on WEDNESDAY Augist 6 
ate 0 clock (unlei-sprev 0 sly d -pored of by private contract) the Fret 
hold of The Observatory »ilh us beaulilul gro mds eaten,tv. 
water heated greenhouses and forcing houses rchard sad walled gar 
den two acres in extent The residence embell shed in the highest 
style of decorative art contains specie t Entrance hall Dining room 
Serving room Lit rary and Sal on or Drawing room, all of fine dimen 
1 tns Grand Oak Sia rcase conducting to an Ante room and fourteen 
Bed Drawing a id Hath rooms^ Complete Domesi c Offices, Billiard^ 

ct lar building 43 ft* 11 d amet/r Cow ho ise and all necessary outbuild 
mgs &c in the house so m the stables every modern improvement 
has been introduced and all fittings are the best of their respective 
k ods The Observatory for^asironomcal purposes surmounted by a 

an Eoi atonal room an appropr ately arranged bu Idrng for photogra 
phy Water abundant and pure soil gravel and the property thoroughly 
drained into the parish sewer A n audit onal Pleasure ground, a j acres 
may be rented as heretofore—Part culsrs and Conlmons of bale of 
Messrs Wilson Bristows an i Carpmae! Sol c tors Copthall Buildings 
lhrogmorton Street, E l on the prein ses at the Mart of Messrt. 
Jtcksanand C raliam 37 and 38 Oxlord Street and of the Auctioneers, 
30a Regent Street, W 


THE NORRIS COLLECTION OF SHELLS 

Mr. T. C. STEVENS will Sell by Auction, 

at hi* Great Room 38 Kmg Street. Covent Garde on 1 uesday and 
Wednesday July 29th and 30th at half past 1* precisely the re 1 *** 
mg portion of the valuable Colleation of Shells formed by the Ute T 
Korn*, Esq of Howick House Preston May be v ewed the d*y 
poor and mornings of sale, and Catalogues had 


BY DR. BEALE, F R.S Now Ready 

AN INTRODUCTION TO PHYSIOLOGY 

ui UEDICINE Bioplasm Pp. 35° w* ” «* 

J ft A. CHURCHILL. 


PRACTICAL GEOLOGY -Six Elemen- . j os. , , im) 

tanr LECTURES on Rocks and Metallic■M.neHls, adapted to a Juv. fc«hth Thousand w.th 70 Plate. 4 Coloured, cloth an 

HOW TO WORK WITH THE MICRO- 

TTSeepm SCOPE By Dr Lionai Beale IRS A Complete Manual of 
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Just ready, in craw* 8vo, doth, price 3*. 6 d, 

THE SPECTROSCOPE AND ITS APPLICATIONS 

BY J. NORMAN LOCKYER, F.R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOODCUTS. 

Being VOLUME ONE of “ NATURE SERIES." a Serie* of Popular Scientific Works now in course of 
publication. 

MACMILLAN Sr CO, London 


RECENT PUBLICATIONS. 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ios. 6 d. 

Contents —Administrative Nihilism The School Boards • what They Can Do and what'1 hey May Do On Medical Edu¬ 
cation. Yeast. On the formation of Coal On Coral and Coral Reefs On the Methods and Results of Ethnology. On some 
fixed Points in British Ethnology, Paleontology and the Doctrine of Evolution liiogcne.is and Abiogene.is Mr. Darwin’s 
Critics. 1 he Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(lty the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS New and Cheaper Edition. Crown8vo, 7r 6 J. 
THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S., late Principal of the 
United College in the University of St. Andrews ByJ CAMPBFI.L SIIAIRP, LL D , Principal of the United College 
in the University of St And.ews, PROFESSOR TAIP, Umveisily of Edinburgh, and A ADAMS REILLY, F R G.S. 
With Portrails, Map, and Illustrations 8vo, i6r 

“Not only a biography which all should read, but a scientific tieatise without which the shelves of no physicist’s library can 
be deemed complete.— Standout 

THE MYSTERY of MATTER, and OTHER ESSAYS. By the Rev. J. A. Picton. 

Crown 8vo, tor. (id. 

Contents The Mystery of Matter. The Philosophy of Ignorance. The Antithesis ot Faith and Sight. The Essential 
Nature of Religion. Christian Pantheism. 

CALIBAN: THE MISSING LINK. By Daniel Wilson, LL.D., Professor of History 

and English Literature in University College, Toronto 8vo, i os. 6 J 
OLD-FASHIONED ETHICS, and COMMON-SENSE METAPHYSICS, with some of 
their Applications By W T PilORNl ON, Author of “A Treatise on Laboui ” 8vo, i or 6 d. 

Contents I. Ante-Utilitananism II. History’s Scientific Pretensions III. David Hume as a Metaphysician. IV 
Huxleyism. V. Recent Phases of Scientific Atheism VI Limits of Demonstrable Theism 

THE SCIENTIFIC BASES OF FAITH. By J. J. Murphy, Author of “ Habit and 

Intelligence ” 8vo, i+r. 

THE ROMANCE OF ASTRONOMY. By. R. Kalley Miller, M.A , Fellow of St. Peter’s 

College, Cambridge. Crown 8vo, p. 6 J 

MACMILLAN & CO, London 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

I1AMRAN ARABS. Fourth and cheaper Edition, with numerous Illustrations and Maps. Crown 8vo, 6 s. 

The Tint's xajs :—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it add a much 
to our information lespecting Egyptian Ab)<.»nua and the different races that spread over it It contains, moreover, some notable 
instances of English daring and enterprising skill, it abounds in animated tales ol exploits dear to the heart of the British sports¬ 
man , and it will attiact even the least studious reader, ss the author tells a story well, and can describe nature with uncommon 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILE SOURCES Thud and cheaper edition, with numerous Illustrations and Maps. Crown 8vo ,6s. 

“The author, while he equals other African explorers m judgment and daring, far exceeds them in literary capacity. He has 
produced two volumes which can be read straight through with tue and pleasure. —Guardian 

“Charmingly written, full—as might be expected—of incident, and free from that wearisome reiteration of useless facts which 
'ts the drawback to almost all books of African travel ”— Spectator, 

MACMILLAN AND CO., London. 
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MACMILLAN & CO.'S SCIENCE PRIMERS 
FOR ELEMENTARY SCHOOLS. 

Under the joint Editorship of PROFESSORS HUXLEY, ROSCOE, AND BALFOUR STEWART. 

“ A method admtraNv suited to attract the inkiest and attention of voting sclwlat s They ate imtidirful/y Beat and hu id 111 t/ntr 
tiiilimltoits, nm/le in st)le, and admit able in plan ”—liuucw ihnai Timps 


NEll VOLUME JUST PUBLISHED. 

PRIMER OF PHYSICAL GEOGRAPHY. By Archibald Geikie, LL,D., F.R.S., 




PRIMERS At READY PUBLISHED 

PRIMER OF CHEMISTRY. By H. E. 

R 03 C 0 E, IKS, Professor of Chemistry 1.1 Ov. ens College, M-tnchcs 
ter Second Edition iSmo, cloth, u 

PRIMER OF PHYSICS. By BALFOUR 

ST* WART. F R S , Frofe sor of N ilural l‘hilo«M>by in On ens Col- 
lege, Manchester Second Fdinon i 9 mo, cloth, i« 


Jmbuigh With numerous llliictritions, i8mn, cloth, if 
PRIMERS IN 1 >REP\RA 1 ION- 

INTRODUCTORY. By Professor Huslev, 
PRIMER OF GEOLOGY. By Professor 

GEIKIE, F R S 

PRIMER OF BOTANY. By Dr. Hooker, 
PRIMER OF ASTRONOMY By J. N. 

LOCKYER, i R b 


MACMILLAN AND CO.'S SCIENTIFIC 
CLASS BOOKS. 

NEW VOLUME JUST PUBLISHED. 

LESSONS IN ELEMENTARY ANATOMY. By St. George Mivart, F.R.S., Lee- 

lurer in Comparative Anatomy it St Mary'* Hospital With upwards of 400 Illustrations i8mo, Cs, [ /hn doy 

VOLUMES ALREADY PUBLISHED. 

POPULAR ASTRONOMY_With Illus- ! ELEMENTARY LESSONS in LOGIC 


trationn. By Sir f 


Astronomer Royal 
if the methods ai 


ELEMENTARY LESSONS in ASTRO- 

NOMY.-By J NORMAN LOCKYER, F R S , with Coloured 
Diagram of the Spectra of the Sun, Stars, and Nebul*, and numerous 
Illustrations New Edition t8mo, 5* 

QUESTIONS on the SAME u 6,1. 


at of Profess c 


—Natt 


al 11 


he botanical pupil’s eflort 


LESSONS in ELEMENTARY CHEMIS- 

TRY, INORGANIC «nd ORGANIC-By Professor ROSCOE 
With numerous Illustrations, and Chromo Lithographs of the Solar 
Spectra New Edition x8mo, 4a. 6 d 
small, cotL-iact, carefully elaborated, and well-arranged manual 


DEDUCUVE and INDUCTIVE -By Profess 
Kcw tdluon 3^ 6rf. ,,IC,i ’“” d * V °“ buU> ’ “ 

LESSONS in ELEMENTARY PHYSL 

OLOGY—With Numerous III Mictions Bv Professor HUXLEY, 
F R S. New Edition i8mo, 4s 6 J 
“A small book but pure gold throughout There is not a waste sentence 
or a superfluous word, and yet it is all clear as daylight M —Guardian 
QUESTIONS on the SAME, 11 6/ 

POLITICAL ECONOMY for BEGIN- 

NERS-By MII.LICENT GARRETT FAWCETT With Ques 
lions New Ediiu n i8mo, ir 6 J 

LESSONS in ELEMENTARY PHYSICS. 

—By BALTOUR ST KWAR1. F R S Professorof Naluial Plulosoohy 
in Owens College, Man.hester Wilh Co! mred Diagram and numeftus 






OWENS COLLEGE JUNIOR COURSE 

OF PRACTICALCHEMISIRY K) F JONES, Chemical MasLr 
in the Grammar School Manrhuitcr With Preface by I’rof Roscon, 
F R S New Edition, tSmo, as tv/. 

ELEMENTARY LESSONS IN PHY- 

SICAL GEOGRAPHY. By Professor GEIKIE, F RS. 


OTHER VOLUMES OF THE SERIES IN PREPARATION. 


MACMILLAN & CO. London. 
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AN INTRODUCTION TO PHYSICAI? 

ME^^URRMENTS *ith on AUolu** *'scl«<,ai Me\ 

MiremMit, &c Pv TV F KOHf RAUSCH Translated from the 
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17, Southampton Street, Covent Garden, W C. 
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Of Nature trusts the mind which builds tor aye ”—WORDSWORTH 
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BRITISH ASSOCIATION FOR .THE 

ADVANCEMENT of SCIINCE, 
is, Albemarle street, London, W 

The NEXIT ANNUAL GENERA!. MEETING will be held -u 
BRADFORD, commencing on Wednesday, September 17 

President Designate, 

Professor A W WILLIAMSON, PhD.FRS.FCS, 

In the place of J P JOULE, D C L , LL D , F R S , who has resigned 
Ihe Presidency in consequence of ill health 

NOTICE to CONTRIBUTORS ^of MEMOIRS—Authors are re- 

OPEN SCHOLARSHIPS WITHOUT 

EXAM1N AlION 

^ The Hibbert Trusters are prepared to grant, at their Meeting in Dcccr 

ige» of twenty one anil twenty eight, to enable them to study Theology ai 
Mental and Moral Philosophy it Universities in Germany, Holland, i 
Switzerland (or elsewhere), subject to theapprov.d of the trustees 

Full particulars inty be obtained of the Secretary, to whom application 
for Scholarships must be forwarded before October z, 1873 

A H PAGET, StcntAfy 

University Hill, Gordon Square, W C 

Eefore the beginning 0? thcltleeuifg ^It has therefore become necessary, 

several communications, that each Author should prepare an Abstract of his 
Memoir, of a length suitable for insertion in the published Transactions of 

ROYAL COUNCIL OF EDUCATION.- 

Tli« Laboratory and Class-rooms of Berner, College ere open f 
Pupils EVERY DAY and EVENING The subject, of the ,boi 
Examinations can be studied either Privately or in Claste,. Fe 


Memoir, by book post, or 
Secretaries, British Asst 


} GRIFFITH, M A , Assistant General Secretary, Harrow 


A GENTLEMAN, having completed Sy 9 te- 

matte Courses of Study under Professor* Percy, Smyth, Goodevt, 
Franklsnd, Valentine, Huxley, Guthrie, and Edgar, having taken the 
Double Asnociateihip of liie Royal School of Mines, also being expe* 
ncnccd in I abornory Teaching and Science Lecttrng, withe* to meet 


SCHOOL OF CHEMISTRY, 

*0, GREAT MARLBOROUGH STREET, 
LONDON, W, 

Directed by ARTHUR VACHEP, F C.S. 

^ The Instruction^ w essentially practical, there are no Lectures. Earh 

The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry. 


Schoolmaster* requiring personal instruction pay Half-fees. 


ROYAL POLYTECHNIC II+STITUTION, 

309, REGENT STREET, W 

LABORATORY and CLASS ROOMS an now open or ANALYSES 
Pupil, and Clan and Private Studies Instigations connected with 


PEVERIL OF THE PEAK Price Cd. 

A HANDBOOK TO CASTLETON AND 

NEIGHBOURHOOD, Antiquities, Geology, Natural Feature,, &c 
BUxton * J C BATES. Ca,tl«oa:J TYM 

} DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER FRODUCfcD. 
Writing become, a pleasure when this Ink is used It has bean adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

It write, almost instantly Full Black I Flow* eauly from the Pen 

Dow not corrode Steel Pens. Blotting-paper may be applied at tke 

I, cleanly to use, and not liable to [ moment ,f writing. 

Blot. I 

TO BE HAD OF ALL STA TlOtiEKS. 

BEWLEY AND DRAPER, DUBLIN 
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CHANGE OF PUBLISHERS THE ZOOLOGIST. 

On the tit of every Month, pp 3a. 8vo, with at Ie»*t One Plate A MONTHLY JOURNAL OF NATURAL HISTORY 

THE JOURNAL OP BOTANY, c«duct.d by Edwa.d Newman, f ls fzs &c 

BRITISH AND FOREIGN, 

Edited by Hsnry Trimbn. MB F L S , British Museum, assisted by borne,' and the success which has attended it is sufficient proof that its plan 
J O Baker, FLS, Royal Herbarium Kew is acceptable to out of door naturalists ” those who d ^ fi ^ 1 | i n e ° t b a WIV ^ ,g 
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MACMILLAN & CO'S PUBLICATIONS. 


This day, m Crown 8vo, price 3*. W. 

The SPECTROSCOPE and its APPLICATIONS By J. Norman Lockyer, F.R.S. 

With Colouicd Plate and numerous Woodcuts. Being Vol I of “NATURE SERIES,” a Series of Popular Scientific 
Works now m course of Publication. 


THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 

Cruises of H M S. Pouuptne and Itg/itnmg during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr 
Carpenter, FKS.J Gwyn Jeffreys," IRS, and Dr. Wyville Thomson, F R.S By Dr WVVILLE THOMSON, F R S., 
Director of the Scientific Staff of the ChalUnger Expedition In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 
Coloured Maps and Plans, pi ice 3U 6 Ji 

“Nothing can he more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the dark depths of the ocean, by charts of soundings, and elaborate tables ol 
deep-sea temperature ”— Vm/y Newt. 

“ Looking at the engravings, it is not too much to say that no such Illustrations of the peculiarly delicate and complicated 
forms of lower animal life have yet appeared .”—limit 

The FORCES of NATURE A Popular Introduction to the Study of Physical 

Phenomena By AMEDEE GUII.I EMIN Translated from the French by Mr, NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J NORMAN LOCKYER, F R S Illustrated by 11 Coloured Platts and 455 Woodcuts. 
Second Edition Royal Svo, Cloth extra, 311. 61/. 

11 Translator and editor have done justice to thtir trust. The text has all the force and flow of ongmal writing, combining 
faithfulness to the author’s meaning with purity and independence 111 regard to idiom , while the technical precision and accuracy 
peivndmg the work throughout speak ol the watchful editorial supervision which lias been given to every scientific detail. 
Altogether, the work may be said to have no parallel, either in poult of fulness or attraction, as a popular manual of physical 
science."— iitmlav Pa ini' 


Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALYSIS Revised throughout, with Appendices, Engravings, Maps, and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies Medium Svo, Cloth extra, ait. 


THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S-, late Principal of the 

United College m the Umversityof St, Andrews ByJ CAMPBELL SIIAIRl', LLD, Principal of the United College 
in the University of St. Andrews, PROFESSOR TAIT, University of Edinburgh, and A. ADAMS-REILLY, F.R.G.S. 
With Portraits, Map, and Illustrations. Svo, i6r. 

“Not only a biography which all should read, but a scientific treatise vithout which the shelves of no physicist's library can 
be deemed complete. "—Siatn/ai J 


PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, 10 s. 6d. 

Contents —Administrative Nihilism The School Boards what They Can Do and what They May Do. On Medical Edu¬ 
cation. Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Fthnology On some 
Fixed Points in British Ethnology Pal.eontology and the Doctrine of Evolution Biogenesis and Abiogenesis. Mr. Darwin’s 
Critics. The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author-LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, Js. 6J. 


The CONFLICT of STUDIES; and other Essays on Subjects connected with 

EDUCATION. By ISAAC 1ODHUNTER, MA, F.R S, late Fellow and Principal Mathematical Lecturer of 
St John’s College, Cambridge. 8vo, tor 6 <t. 

Contents —'The Conflict of Studies—Competitive Examination*—Private Study of Mathematics-wAcademical Reform— 
Elementary Geometry—The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A S. Second Edition. Crown 8vo, 31. 

Prof. Max Muller, in a letter to the Author, says .—“I read your book with great pleasure. I have no doubt it will do 
good, and I hope you will continue your work. Nothing spoils our temper so much as having to unlearn m youth, manhood, 
and even old age, so many things winch we were taught as children A book like yours will prepare a far better soil m the child’s 
mind, and I was delighted to have it to read to my children.” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms By II. CHARLTON BASTIAN, M.D., F.R.S With upwards of too Ulus, 
tr&tions 2 vols, crown 8vo, 28r. 


ON the GENESIS of SPECIES, By St. George Mivart, F.R.S. Second Edition, to 

, which Notes have been added in reference and reply to Darwin’s “ Descent of Man.” With numerous Illustrations. Crown 
Svo, % 



fe*• ' _ N^mRE - , ' _ 

S' DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
to Her Majesty and H.RH. the Prince of Wales, and H.I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 


TISLEY'S IMPROVED IORM OF 

OZONE GENERATOR, 1 ; 

" Which gives abundance of Oaone and is not liable !o he broken."— 

NATuaa, June ,a and .8,3. 
AND AIL KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk lrom South Kensington Museum). ! 


THE BREWERS’ GUARDIAN: | 

A fortnightly paper devoted to the Protection of Rrewert’ Intereiti, Licensing 
Legal, and Parliamentary matter!. 

Review or the Malt and Hop Trades , and Wins and SriRtT Trades 
The Official Organ of the Country Breweri’ Society. 

(Founded i8.s) 

"TheBrcwcrs Guardian” it published on the Evenings of every alternate 
Tuesday, and is the only journal officially^ connected with brewing interests 

Single Copies ,'u each. Kegiilercd P for Transmission Abroad 
Officos—5, Bond Court, Walbrook, London E C 


JOURNAL OF APPLIED CHEMISTRY. 

A MONU1LY PUBLICATION Of 16 PACf S QUARTO, 


\ MOUNTAINEERING IN THE GREAT 
ATLAS, 

By JOHN HALL, F R S , 

Appears in the August Number of the AI pint Journal 

1 MR PROCTOR’S NEW WORK ON THE MOON 

In One Volume, crown 8vo, clo'h, with 33 Lithographic Plates, Charts, and 
Diagrams, t Wood Engraving, and 3 Lunar Photographs by Rutherfurd, 

THE MOON, her Motions, Aspect, Sce¬ 
nery, and Physical Condition By RICHARD A PROCTOR, B A 
Canub Hon Sec R A S Author of " Other Worlds than Oure,” 
’ Saturn and its System," •• 1 he Orbs Around U»," Ac 

London LONGMANS, GREEN, & CO , Paternoster Row 

NEW EDITION OF MITCHELL’S ASSAYING 
Just published, in 8vo, with tgg Woodcuts, price 311 

‘ A MANUAL of PRACTICAL ASSAYING. 

B> JOHN MI 1 CHELL.FCS Fourth bdttton, In which are tnror 


“The work, as it now stands, may safety be taken ns^guide ( by bi 
Loudon LONGMANS, GREEN, & CO , Patern osier Row. 


ZOOLOGICAL SOCIETY’S LATEST 
PUBLICATIONS. 


Each number contains Original Article* on General Chemistry applied to 
Art* and Manufactures , Matter on Particular Fabrications, a* Petroleum, 
boaps, Tanning, Dyeing, and numerous others 


»nd Chemicals of every description are given in each number for New 
Fork, Boston, and Philadelphia, with Tables of Imports. 

EIGHTH VOLUME, commenced with January number. 
DEXTER & CO , PUBLISHERS, 

Spruce Street, New York , 48, Hnnover Street, Boston, and 149, South 
4th Street, Philadelphia, Pa , U S A 


AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 


“Transactions of the Society."-Vol VIII 
Vol VI 11 , Part 6 Price aSr Containing - 
Professor Owen, F R S - On the Osteology of the Mammalia. (Port 
IM ^Modification of the Skeleton in the Species of Phascolomys 

Professor Owen, F R S.— On Dmorms (Part XVIII ) containing a Po- 
scji|ilion of the Pelvis and Bones of the Leg of Dmorms gravis (With 

Professor Owen, F R S.-On Dmorms (Part XIX ). containing! De¬ 
scriptive bemur indicative of a new genus of a large Wingless Bird 
(Dinorms australis, Owen) rrom a post tertiary deposit in Queensland 
Australia. (With a Platts) 

These publications may he obtained at the Society's Office, it. Hanover 
Square, W , at Messrs LONGMANS’, the Society’a Publishers, Pater- 
nostcr Row, E C . or through any bookseller. 

Neat week, in crown 8vo, cloth, 

ELEMENTS OF MINERALOGY. 
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“ To the solid ground 

! trusts the mind whuh builds tor aye.” —Wordsworth 

THURSDAY, AUGUST 14, 1873 


[Price Fourpence 


PHILOSOPHICAL TRANSU. 1IONS 

The FELLOWS of the ROYAL SOCIETY 

are hereby informed that the Second Part of the PHILOSOPHICAL 
TRANSACTIONS, Vol ,6». for the year ,87a, is now published, and 
ready for delivery on application at the URii u of the Society in Burling 
ton House, duly, between the hours of 10and 4 

WALT AH WHITE, 

cUsutoiil Sc, ret try R S. 

Burlington House, 


SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F C.S. 

The Instruction is essentially practical, there arc no Lectures. Each 
Student works independently 

The Course of Study is arranged to qualify the Student as an Analyst 

But the Students are free to pursue their own particular object 
lhe hours arc from Ten to Four On Saturdays the Laboratory is re¬ 
served for Ladies 

The Charge is hive Pounds per Month This includes Instruction, 
Chemicals, Apparatus, &c Occasional Students are . .. 


ROYAL GEOGRAPHICAL SOCIETY 
Now ready, price to the public 7J 6<f 

THE LANDS OF CAZEMBE ; a Volume 

of Trinslations of Portuguese Journeys in Central Southern Africa, 
Edited by Capt R F Burton, F R G S , and consisting of- 
C 1 T II 1 i' y to 111 Ov 8 Translated and Annotated by 

Journey of the Pombctros Translated by B. A Beadle, Esq, 

A Resume of the Journey of Monteiro and Gamitto By Dr C Bake. 
(Wuli a Map by Keith Johntton, junr) 


London, JOHN MURRAY, Albemarle Street, W 

LECTURE ON THE SUN. 

(Illustrated by Diagrams, Models, and Chemical Experiments. 

Notice —Mr. DART is appointed to lecture at the Royal Polytechnic, 
F dinouth, on the aqth Inst Purposes leaving London to fulfil appoi"* 
in >»«/r about the ajrd Fxpectsto remain in Ocmw.ll »’ 


ROYAL POLYTECHNIC INSTITUTION, J 

309, REGENT SIREKT. W 

LABORATORY and CLASS ROOMS are now open or ANALYSES 
Pupils and Class and Private Studiea Investigations connected with ] 
Patents Conducted Classes are now forming in Chemistry, Physics, 


ROYAL COUNCIL OF EDUCATION.— 


The Laboratory and Class-rooms of Berners College ere open for 
Pupils EVERY DAY and^EVENING^ The^ subjects^ofjhs above 

moderate Analyses and investigations conducted —Apply to Prof. 
E V. GARDNER, F E S , F S A„ 44, Berners Street, W. 


n Engagement between London ind Bath f< 


TO MICROSCOPISTS AND OTHERS 

MR. J. T. PEACOCK, who has just imported 

tome Living Specimens of the Monster Cactus of South America (Echino 
Cat tut Visnagu), hat a Quantity of the t entral part of one specimen which 
died in transit, and of which, as it appears to be interesting in structure, 
• " ‘ L - in ttfiwi a nortinn to anv person interested m microsco- 


:ceipt of a stamped directed envelope Address— 

Mr J T. Peacock, Sudbury Home, Hammersmith. 


A GENTLEMAN, having completed Syste- 


| REQUIRED by a FELLOW of the LIN 
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MACMILLAN & CO.’S PUBLICATIONS. 


This day, in Crown 8vo, price 31. 6 d. 

The SPECTROSCOPE and its APPLICATIONS By J. Norman Lockyer, F R.S. 

With Colouied Plate and numerous Woodcuts Being Vol I of “NATURE SERIES," a Series of Popular Scientific 
Works now in course of Publication. 

THE DEPTHS OF THE SEA- an Account of the General Results of the Dredging 

Cruises of H M S rorcupme and Lightning during the Summers of 1868, 1869. and 1870, under the Scientific Directum of I>r. 
Carpenter, F R S„ J. (.wyn Jeffreys, F R S , and Dr. WyviJle Thomson, F K S By Dr WYV1LLE THOMSON, F11S, 
Director of the Scientific Staff of the Cha/letigtr Expedition In 8vo, cloth, extra gilt, with nearly 100 Illustrations and 8 
Coloured Maps and Plans, puce 31 r Cut. 

“ Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life luought from the dark depths of the ocean, by chaits of suundmgs, and elaborate tables of 
deep-sea temperature ”—Daily Kean. 

“ I.ookmg at the engiavings, tt is not too much to say that no such illustrations of the pccuhaily delicate and complicated 
forms of lower animal life have yet appeared.”— Time r 

The FORCES of NATURE. A Popular Introduction to the Study of Physical 

Phenomena. By AMEDl- E GUILLEVLIN Translated fiom the French by Mis NORMAN LOCKYER, and Edited, 
with Additions and Notes, by J NORMAN LOCKYER, F K S. Illustrated by 11 Colouttd Plates and 455 Woodcuts, 
second Edition Royal 8vo, Cloth extra, 31 r. 6d. 

“ Translator and editor have done justice to their trust. The text has all the force and How of original writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom , while the technical precision and accuracy 
pervading the work throughout speak of the watchful editorial supervision which lias been given to every scientific detail 
Altogether, the work may lie said to have no parallel, either m point of fulness or attraction, as a popular manual of physical 
science .’’—Saturday Review 

Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALYSIS. Revised throughout, with Appendices, I« iigiavings. Maps, and Chromo-Lithographs of the Spectra of the 
Chemical hlemcnts and Heavenly Bodies Medium 8vo, Cloth extra, 21 s. 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S„ late Principal of the 

United College in the University of St. Andrews, lfy J CAMPBELL hHAlRP, LE D., Principal of the United College 
in the University of St Amltcws, PROFbSSOR TAll’, University of Edinburgh, and A. ADAMS-RE1LLY, F.R.G.S. 
With Portraits, Map, and Illustrations. 8vo, i6j. 

11 Not only a biography which all should read, but a scientific treatise vithout which the shelves of no physicist’s library can 
be deemed complete "—Standaid. 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ios. 6d. 

Con ten i s .— Administrative Nihilism 'I he School Boards what They Can Do and what They May Do On Medical Edu¬ 
cation. Yeast On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Ethnology On some 
Fixed Points in British Ethnology Paleontology and the Doctrine of Evolution Biogenesis and Abiogenesis Mr. Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition. Crown 8vo, 7 r 6d. 

The CONFLICT of STUDIES; and other Essays on Subjects connected with 
EDUCATION. By ISAAC TODHUNTER, MA, IKS, late Fellow and Principal Mathematical Lecturer of 
St John’s College, Cambridge. Svo, I Or. 6 d 

Content 5 —The Conflict of Studies—Competitive Examinations—Private Study of Mathematics—Academical Reform- 
Elementary Geometry—The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F.R.A S Second Edition. Crown 8vo, 3r. 

Pro£ Max MUller, in a letter to the Author, says 1 —“I read your book with great pleasure. I have no doubt it will do 
good, and I hope you «ill continue your work. Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children. A book like yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children.” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origins 

and Transformations of Lower Organisms. By H. CHARLTON BASTIAN, M.D., F.R S With upwards of 100 Illus¬ 
trations. 2 vols, crown 8vo, 28/. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 
which Notes have been added in reference and reply to Darwin's “ Descent of Man.’’ With numerous Illustrations. Crown 
ovo, ps. 
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Published Monthly Puce One Shilling 

A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH ( 1I0ICF IX AM PITS THOM VARIOUS SOURCES, 

KIPKODCCl n BY TUI IinIOTYPl AND OI1IEK PFKMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUt HOMINIS." 

Contfnps rtiR August—O ur Illustrations —1 Folev’s 1 questrian Statue of General Outram; 2. Henri 
Bourcc’s “t\emng on the Beach,® 3, Brulloff’s “Rest in the Harvest Field*’ 1 The Royal Academy Exhibition 
Art Notes and (.Ossip Reviews * * 

London SAMPSON LOW, MARS!ON, LOW, & SEARLE, 188, Fleet Street, EC 

TISLE Y'S IMPROVED TO KM OF ' Now rcidy, in crown Svo price 7, 6 d 

OZONE GENERATOR,,, elements of mineralogy. 

' Containing a General Introduction to the Science, with Descriptions of tha 
“ Which gives abundance of Ozone and is not liable to be broken **— Species 

Nati hit, Juno la and 19. i8?J liy JAMES NXCOL F R S E FOS, 

, AND ALL XI NI» OF Profeaior of Natural History m ihc University of Aberdeen 

Electrical, Physical, & Chemical Apparatus a New and *****{*, «A>ziixm. 

MADE BY Illustrated with aj8 'Illustrations 

TISLEY AND SPILLER Ed«*bnr K h ADAM & CHARI ES BLACK 

172, BROMPTON ROAD, SW, 

, , „ , „ „ , Jult published, in crown 8vo, price One Shilling, 

(Three minutes’ walk trom South Kensington Museum) _ „ „ . ___ 

^ , ... PRINCIPAL FORBES and HIS BIO- 

Agents /or Uartnocks Mu > os copes, ,h , recommended by Pro/ ORAPHtKS By JOHN TYNDALL LLD DCL, FRS, 


Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, SW, 

(Three imnutes’ walk Irom South Kensington Museum) 


AGRICULTURAL PUBLICATIONS. 


each article 

Cpinions of tU Press 

It is clearly a very useful indicator df the values of the foods for cattle ’ 

is they have been so often disappointed after giving large prices for fancy 
foods "Sfvritftr linns 

*' A very useful table The system is a very capital one and *e rccom 
mend our agricultur d friends to invest a shilling and i rocurc one of the 
tabhss^nibhshcd by the Agricultural and Horticultural Association —Land 

THE AGRICULTURAL 1 ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agn 
cultural and Horticultural Association, and devoted totheadvocacy and 
encouragement of Lo operation a Agriculture and in general Trading 

Vole I II1 and Ill of the Agricultural Economist ' for 1870, 1871, and 

THE MINERAL "CONSTITUENTS RE- 

MOVFD FROM AN ACRE OK SOU by an Average Crop of 
Wheat, Oats, Barley Turnips &c also the Proportionate KcfcrtUning 
Fffects of Guano, Superphosphates Potash Salts. Firmyard Manor*, 
ike Puce One Shilling post free 

iOndon' FLEET STREtT,LC, and 47, MILLBANK STREST 


\UNT RACHEL'S LETTERS ABOUT 

WATER AND AIR A few facts about heat in relation to these 
substances told in simple language 

” In all respects to be commended as a book to be put tnto the hands o 
the young "—Nature 


London LONGMANS, GREEN, & CO , Paternoster Row. 


NEW EDITION OF MllCHELLb ASSAYING 
Just published m 8vo, with 199 Woodcuts, price 31X Sd 

A MANUAL of PRACTICAL ASSAYING. 

By JOHN M11C H tl L F C S Fourth I dmon In which are incor 
and the Rk w( , e Aisay^ ^Edited, ind for the most part rewritten, by 
| ‘ The work as it now stands, may safety be Uilten ai f a^gutde ^by bujrers 

Loudon LONGMANS GREEN, & CO , Paternoster Row 


MR PROCTORS NEW WORK ON THE MOON 


THE MOON, her Motions, Aspect, Sce¬ 
nery and Physical Condit.on By RICHARD A PROCTOR, B A 
Cantab Hon Sec R A S Author'Other Worlda than Ours 
‘ Saturn and its System, The Orbs Around Us, Sic 

London LONGMANS, GREEN, & CO, Paternoster Row 

THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, ‘ 

Edited by John Aloirnon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devote i special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
18,000 members) besides giving original paper* on practical farming 
and a mass of intelligence of particular value to the agriculturist, 

The London Corn, Seed, Hop. Cattle, and other Market 
■re special y reported in this Journal, which is despatch 
rung so as to insure delivery to country subscribers by 


FubUthed by W PICKERING, at, Arundel Stmt, Strand, V 
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UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on Wednesday, 
October 1 introductory Lecture at 3 p m , by Dr h 1 Roberts, B Sc 
The Session of the Faculty of Arts apd Laws (including the Department of 
the tine Aits), will begin on Thursday, October 3 Introductory I crtuie it 
3 pm, by Professor O Hennci, Ph D Introductory lecture for the 
Department ol Fine Arts, on Thursday, October 2, at 4 30 p m , by Professor 
E J Poynter, A R A 

The Session of the Faculty of Science (including the Department of the 
Applied Sciences), will begin on Thursday, October 2 
The Evening Classes for Classics, Modern l anguages, Mathematics, and 
the Natural Sciences, will commence on Monday, October 6 
The School for Boys between the ages of Seven and Sixteen, will Re open 
on Tuesday, September 23 

Prospectuses of the various Departments of the College, containing full 
information respecting Classes, Fees, Days and Hours of Attendance, &c, 
and copies of the Regulations relating to the Entrance and other Exhibitions, 
Scholarships, and Prizes, open to Competition by Students of the several 
Faculties, may be obtained at the Office ol the College 
The Examination for the Medical Entrance Exhibitions, and also that for 
the Andrews Entrance Pnzes (Faculties of Arts and Laws, and of Science), 
will be held at the College on 35th and »6th of September 
The College is close to Gower Street Station of the Metropolitan Railway, 
and only a tew minutes' walk from the Termini of the North-Western, Mid¬ 
land, and Great Northern Railways. 

JOHN ROBSON. B A , 

Secretary to the Council 


LINNEAN SOCIETY.—This Day is Pub- 

1 idled. Price £ 1 i6r the Second Part of Vol XXIX of the 1 RAN- 
SACX IONS Ob I HE I1NNLAN SOU MY OF 1 ON DON 
Sold by Txmginan and Co, Paternoster Row, and by Mr Kippint, at 
the Apartments of the Society, Burlington House, Piccadilly, of whom 
may he had all or any of the presiding volumes lhe bellows of the 
Society arc requested to apply to Mr Kippist for their copies, between 
the hours of 12 and 4 o'clock 


ST. MARY’S HOSPITAL MEDICAL 

SCHOOI will op**n on Wednesday, October 1st, 1873, with an Intro¬ 
ductory Address by Dr Shkiikrd it 8 p m 
The Prospectus, containing full information with regard to the Specta 
System of Instruction, and the Scholarships, Prizes, and Appointments may 
I* obtained on application to Mr Knott, the Registrar «f the Hospital, 


THE JOURNAL OF THE ANTHROPO- 

LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 


THE HARTLEY INSTITUTION, 


Io (he Department of Engineering ai 



The Inhabitant, of Car Nicobar , War, of Extirpation and Habits of the 
Nauvo Tribes of Tasmania , The Macas Indians (with coloured plate). Re¬ 
lation of the Parish Boundaries in the South east of Fnghnd to gre\t Phy¬ 
sical Features, particularly to the Cha-k Escarpment (with three coJoined 
mips), On the I ooshais Stone Implements and Potteiy from C iitaih (with 
two plates), The Ventnor Flints., Theories rcgirdmg Intellect and Instinct , 
On a Collection of 150 Ancient Peruvian Skulls (with two plates) On 
Ancient Peruvian Pottery (with a phte), On Fragments of a Human Skull 


REQUIRED by a FELLOW of the LIN 

NEAN and Zoological Soaettea holding Certificate m Biology firm 
thn Royal School of Mine,, sometime Aasiatsot in the Museum of th 
Royal Co lego of Surgeon., London, and the British Museum, and1 tat 
t urator of the Bnghion Aquamim. or “Si*" oLm' 

IS Manager ol an Aquarium High class Testimonial. Address- 
W. Savliia Kent, Nathhe Office, 1-ondcm. 
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THE BREWERS’ GUARDIAN : 

A fortnightly paper devoted to the Protection of Brewer*'Interests, Licensing 
Legal, and Parliamentary matters 

Review of the Malt and Hop “1 kaoks , and Wink and Spirit Trades 
The Official Organ of the Country Brewers' Society. 

^ “TheBreweri Guardian* 1 'ts pubhshrd on the Evenings of every alternate 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MONlHI Y I'UbLIC \TION Ob 16 PACTS QUARTO, ! 
Devoted to Chemistry as applied to Arts and MamifiUures, Agricultu re 
Metallurgy, kc &c 

At Two Dollars and Twenty five Cents per annum, or One Dollar and 
Seventy five Cents paid strictly m advance, including post »ge to United 
Kingdom 

Each number contains Original Articles on General Chemistry applied to ! 
Arts and Manufactures MitPron P articular I thru Uions, os Petroleum, 

A amiable space is also devoted to Practical Recipes and interesimg Scien- , 
tific Facts 

Full aud carefully prepared Market Reviews and Pru « s Current of Drugs 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

LABORATORY and CLASS ROOMS are^nowopen or ANALYSES^ 

Patents Conducted Classes are now forming m l hemutry Physics, 
and btcam — For Fee* and Syllabus apply to the Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic Institution 

ROYAL COUNCIL OF EDUCATION — 

Pj, C |iu’eVKr 7 DAY anif EVENING 1 ’*"*he ntbjwu of* ikS^tlalw 
Examinations can be studied either Privately or m Claeses Fees 

j E^“ GARDNER* Ft s'° IF s'A*™4* BeraoHSueetf^ “ 

TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 


Electrical, Physical, d Chemical Apparatus 

MADE BY 

T1SLEY AND SPILLER, 

172, JIROMPTON ROAD, S W , 

(Three minutes’ walk from South Kensington Museum) 

A i{citts /or Hart tun Vs Mia oscopa, etc , a commended by Pt»f 


HOLLOWAY’S PILLS—Broken Health, 

—It is hunentable to look around md set many lmg<*rin^ under diseases ! 


it otherfn rf, M J >, F R S P 


AGRICULTURE JOURNAL 


Second F damn, crown Pvo, 31 

The CHILDHOOD of the WORLD: a 

Simple Account of Min jn Parly 'Jimis By Low and Clopd, 
F R AS 

“This gen»al little volume i% a child's Imok as to shortness, cheapness, and 
simplicity of style, though the author re **•>« this hopes that t hit r people will 
use u as a source of infotmaiion nut popuUrU «< cs»ihle elsewhere as to the 


berH of Agriculture of Ore it Frit un (which now number upwards of 
t8,ooo members), besides giving original papers on practical iarmwg 

I he I on don ( oru, beed, Hup, Lattie, and oiher Markets of Monday 
are spccuhy reported in this Journal, which is despatched tho same 
evening u as to insure delivery to country subscriber* by the first post 
on Tuesday morning Pru e ^ , or prepaid, 15* a year post free 
Published by W PICKERING, at, Arundel Street, Strand, W C 

“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture m all Itt 


I rend your little bodl with greit pic 
d, aud hope you will continue your woi 

:h us having to unlearn in >onth mnn 


I Promcn ides, tud Gardens of Paris, ' Ac and the best Writers in every de¬ 
partment of Gardening are contributors to its pm>e» 

The following are some of the subjects regularly treated of in it* pages — 


_ MACMILLAN & CO , l/mdon 

RUPTURES —BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

j, allowed by upwards of 500 Medical Men to be the most effec- 


Room and Window Garden, The Greenhouse and Stove 

Note, and (jucstiona The Household 

Market Gardening The Wild Garden 

Trees and Shrubs The Kitchen Garden _ 

“ tc Gakiikn may be obtained through all Newsagent, and att) 


JOHN WHITE, aaH, Piccadilly. 

Price of a single True,, ifir , err , 961 W.andjir SJ \ 

„ Double,, 3 !i W. 4« . and w 6d Post-free 
Umbilical ,ar and 5 ar 6d I 

ELASTIC STOCKINGS, KNEE-CAPS, 

a and all cases of Weakness, and Swelling of the 1 — 


F O J "A most delicious and valuable article* 1 * 

II I O Stafford. 

CARACAS 

■"sa&'ssssasi?"' COCOA 
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MACMILLAN & CO’S PUBLICATIONS. 


This day, in Crown 8vn, price 31 6</. 

The SPECTROSCOPE and its APPLICATIONS By J. Norman Lockyer, F R.S. 

With Colouied Plate ami numerous Woodcuts Being Vo] J of "NATURE SERIES,” a Senes oi Popular Suenhfic 
Works now 111 course of Publication 

THE DEPTHS OF THE SEA: an Account of the General Results of the Dredging 

Cruises of H M S An hi fine and I t^ht mm; during the Summers of 186S, i8fsj, and 1870, undir the Scientific Direction of Pr 
Carpenter, F K S , J Gw>n Jelfreys, F K S , and Pr Wyvtlle 1 homson, 1' It S ]!y Pr WYV1I I Ii THOMSON, F K S., 
Director of the Scientific Staff of the Chall, n^ti Expedition In 8ro, cloth, extra gilt, with nearly too Illustrations and 8 
Coloured Maps and Plans, pnee 31a fix/ 

“Nothing can be more complete thin the account of tin scientific results of these voyigcx, which aie fully illustrated by 
woodcuts of the strange forms of life brought from the datk depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature."—/Wy Vtvis 

“ Looking at the engravings, it is not too much to say that no such illustrations of the pccultaily delicate and complicated 
forms of lower annul life have yet appeared ”— 

The FORCES of NATURE A Popular Introduction to the Study of Physical 

Phenomcni By AMLD1 h GUIEI l‘ WIN Translated bom the French by Mrs NORM \N 1 <H K\ EU. and Fabled, 
with Additions and Notes, by J NORMAN 1 Ot K.YER, F K S Illustrated by 11 Coloured Plates and 455 Woodcuts, 
Second Fduion Royal 8vo, t loth extra, 3 Ij,(x/ 

“ 1 lan-lator and editor have done justice to then trust The text has all the force and flow of ongmal writing, combining 
faithfulness to the author’s meaning with purity and independence in regard to idiom , while the technical precision and accuracy 
pervading the work throughout speak ot the watchful editorul supervision which lias liten given to eveiy scientific detail. 
Altogether, the work may lie said to have no parallel, cither in point of fulness or attraction, as a popular manual of physical 
science ”—S itnulav 

Third Edition of PROFESSOR ROSCOE’S LECTURES on the SPECTRUM 

ANALNSIS Revised throughout, with Appendices, Fngmings, Maps, and Chromo-Lithographs of the Spctlr.a of the 
Chemical Elements and Heavenly Bodies Medium 8vo, Cloth extra, 2lr 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R S , late Principal of the 

United College in the University of St, Andrews UyJ C \MPHELL S1IAIKP, LI I), Principal of the United College 
in the University of St Andrews PROFESSOR TAI1, University of Fdinbuigh, and A ADAMS-RL1LLV, FUGS 
With Portraits, Map, and Illustrations 8vo, 16/ 

“ Not only a biography which allshould read, but a scientific treatise vithout which the shelves of no physicist’s library can 
he deemed complete ’ — Stnm/nn/ 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, ios. 6d. 

Coni en 1 s —Administrative Nihilism The School Boards what They Can I >0 and what IheyMayDo On Medical Edu¬ 
cation Yeast On the Formation of Coal On Coral and (.oral Reefs On the Vl«thods and Results of Fthnology On some 
Fixed Points in British F thnology Paleontology and the Dentine of Evolunon ISiuguicos and Abiogem ,is. Mr. Darwin’s 
Critics r l lie Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation 

(By the same Author—LAY SERMONS, ADDRESSED, AND REVIEWS New and Cheaper Edition Crown 8vo, 7-r 6c/ 

The CONFLICT of STUDIES, and other Essays on Subjects connected with 

EDUCATION. By ISAAC TODIILN I’F R, MA, F KS, late Fellow and Principal Mathematical Lecturer of 
St John’s College, Cambridge 8vo, to, 6</ 

Contfnts —The Conflict of Studies—Competitive Examinations—Private Study of Mathemartts—Academical Reform— 
Elementary Geometry—The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man tn Early Times. 

By EDWARD CLODD, F.R. AS .Second Edition Crown 8vo, 3a 

Prof. Max Muller, in a letter to the Author, says.—“I read your book with great pleasure I have no doubt it will do 
good, and I bopc you will continue your work Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children A book bke yours will prepare a far better soil in the child’s 
mind, and I was delighted to have it to read to my children ” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms By II CHARLTON BAS PI AN, M D , F R S With upwards of too Ulus- 
trations 2 vols, crown Svo, 28 j. 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes hare been added m reference and reply to Darwin's “ Descent of Man” With numerous Illustrations. Crown 
8vo, 9 s. 
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E. DENT & CO., 61, Strand, & 34» R °y al Exchange. 

(FACTORY, SAVOY ST), LOUDON 

MANUFACTURERS OF CHRONOMETERS. WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C , 
to Hfr Majesty and HRH the Prince of Wales, and H I M ihi Empfkor of Russia. 
MAKLRS of the GREAT CLOCK of the HOUSES of PARLIAMENT 
MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich 
Catalogues or Estimates on Application 

THE ARITHMOMETER (Thomas de Colmar’s). 

A CALCULATING MACHINL 

I or performing all Arithmetical Operations with great speed and unerring accuracy 
In use at the General Register Office, Census Office, War Offioe, India Office, Board of Trade and other Government Offices, 
by all the large Insurance Offices in Lnghnd, m Observatories, and in the Offices of Ln^mccrs, Bankers, Merchants, 
Accountants &c 

Trices from £6 to £32 The Instrument most in use is the one giving a Product of 16 Figures with Quotient and Quotient 
Eflacer. Trice ,£20 _ _ , 

Sole Agent for England, the Colon and the United States W A GILBTE, Pateut Agent, 4, South Street, Finsbury, 
London, who will send Trice List and all other particulars on application 


CHEMICALS & APPARATUS. 

Every requirement for School or Private Laboratories 


Orders exceeding 40J , carriage paid to any railway station in England Price Lists on Application 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST MARYS GATF, MANCHESTrR 

MICROSCOPICAL OBJECTS. 

Poll Inc 7 Sump, 

Polsmcope Object, Hair of Ornithorhyncus Seed, of Silei c Inflata. 
MARTIN BURGESS 10 Ashby Place Brockley Road S E 

PEVER1L OF THE PFAK PrccW 

A HANDBOOK TO CASTLETON AND 

NFIGH HOUR HOOD Am qu t cs Geology Natural Features &c 
Buxton J C BATES Castletoa J TYM 

SCHOOL OF CHEMISTRY, 

£0 , GREAT MARLBOROUGH STREET, 
LONDON, W 

Directed by ARTHUR VACHER, FCS 

The Instruction is essentially practical there are no Lectures. Each 
Student wurkt independently , , , _ , ... 

The O urse of Stui y is arranged to qualify the Student as an Analyst 
and to enable h m generally to apply the sc cnee to »ny branch of industry 
^The'hours are*from Ten toTur On Saturdays the laboratory la re 
served for Ladies 

The Charge is f ve Pound, per Month Thie includes Instruction 

Now ready in crown Svo p nj.M 

ELEMENTS OF MINERALOGY. 

Containing a General Introduction^ the Science, w ith Deecr puons of the 

By JAMES NICOL FRSE FGS, 

Professor of Natural History in the University of Aberdeen 

A New and Rev sed (tl e and) Edit on 

Illustrated with 378 Illustration, 

Edinburgh ADAM & CHARLES BLACK 

ROYAL GEOGRAPHICAL SOCIETY 

Now ready price to the public 7* 6rf 

THE LANDS OF CAZEMBE ; a Volume 

of translations of Portuguese J umevs in Central Southern Africa 
Edited by Capt R F Burton FRGS and consisting of— 

Lacerdas journey to Cazemba 111 ,798 Translated and Annotated by 

journey of the Pombciros T ranslated by B A Beadle Esq 

A Rosumdof the Joirney of Montelro and Ganntio By Dr C Beke 
(Wnh a Map by Keith Johnston junr ) 

•-* Fellows are ent lied to a Copv or the above Work on applying for it 
at the Office 1 Savilc How Burlington Gardens 

London JOHN MURRAY, Albemarle Street, W 

DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes n plensure whim this Ink u used It ha, been adopted 
by the principal banks Public uBcesjnid Railway Companies throughout 

It write, almost instantly Full Black | Flow, eauly from the Pen 

Does not cor ode Steel Pens 1 Blotting paper may be applied at the 

Is cleanly louse, and not liable to moment of a ruing 

Blot. 1 

TO BE HAD Oh ALL STA TIONERS 

BEWLEY AND DRAPER, DUBLIN. 

Just published, in crown 8vo, price On* Shilling, 

PRINCIPAL FORBES and HIS BIO- 

GRAPHERS By JOHN TYNDALL, LL D , DCL, FEE. 
Prof of Nat Philos io iho Royal Institution of Great Bntatn 

London LONGMANS, GREEN, ft CO Paterooewr Row. 


•*“*'* cu " sa lasw 
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BRITISH ASSOCIATION FOR THE UNIVERSITY COLLEGE, LONDON. 

A nZa 7 !Ll of » FACULTY 0F sarNcc 

The NEXT ANNUAL CFNERAl. MEETING Will be litld at T" '’'“n 7 °c , “ b * > '.V 3 ’ 8 

BRADFORD, commencing on Wednesday, September „ Amd W K Cmrroau, M V 

I hy..ic,—Prelessor G C Iosikr, I! A HRS 

Clit-mi .try and Fricwd Chemistry—Professor Wiiciawson, Pli D. 


President Designate, \ ‘V-ic—Preicssor CU on n<, II A H R S 

_ . ... . . ........ „ „ „ „ , „ Ui.mi.try and Practicd chemistry—Professor Wi 

Professor A W WILLIAMSON, PhD ,FR S, V CS, HRS 

In the place of J P JOULE, D C L , LL D , F R S , who ha» resigned Mineralogy and Geology-Professor Morris, F 0,S 
r . l_ _i__ ! _- It .11 hnemeertnir—Professor Iikokgr Fuli kk. L h 


^NOTl^E to CONT 
Memoirs, and the days 
possibly determined by 
before the beginning of 


ng of the Meeimg It has therekve bccom 
opportunity to tne Lommuues of doing ji 
turns, that *•» h Author should prepare an Ah 
h suitable for insertion in the published fra 


Roian\—Professor Oiiv hr, FRS FT S 

Comparative Anatom/ and /Too iogv — Professor G« a NT, MD F R S 

Physiology—Pro'ensor Siiami KV, MP l L I) J* R b 

Practical Physiology aud Histology—Professor Uukpon Saho«»so 


Memoir, o> a length Mutable for insertion in the published Transatuoas of PoiuitaJ hionom/^Prule'wr L H couprwRV, M A 
McmowThy booit post t'nrtf^S^ 

Secictanei, British Assoc,alien, aa, Albcmarlctrcct, London, W for r..luL oo th^lh^no i.h id 

SSffb; read on ZfgXJS&E&Z SjSM J y h « C ’ lle *' “ «*"» S ‘» Uon ° f th ' *•** 

thereof to the Sect* artes m a separate note y JOHN ROBSON 

G GRIFFITH, M A., Assistant General Secretary, Harrow Secretary to the Council 


ROYAL POLYTECHNIC INSTITUTION, 

jo®, RIOENT STREET, W 

LABORATORY and CLASS ROOMS an now open or ANALYSES 


Patents Conducted Classes are now forming in chemistry, Physio, 
and Steam —For Feel and Syllabus apply to the Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic Institution. 


ROYAL COUNCIL OF EDUCATION.- 

and Class-rooms of Berners College i 
DAY and EVENING The subjects 


NOTICE.—ROYAL SCHOOL OF MINES, 

Jermyn Sweet, London —The 13rd Ses-ion will begin on Wednesday, 
the i»t October, Pio.pectuses may be had on application 

TRENHAM REEKS, Pegu tear 


| REQUIRED by a FELLOW of the Lift- 

NtAN and Zoological Societies, holding Certificate in Biology from 
| the Royal School of Mines . sometime Assistant in the Museum of the 

I Royal College of Surgeons, Loudon, and the British Museum, and late 

Curator of the Brighton Aquarium, ^Lngagem^n^ m^ngvid^ Am*- 
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Just ready, in crown 8 vo, cloth, price 3 J. 6et. 

THE SPECTROSCOPE AND ITS APPLICATIONS 

BY J. NORMAL LOCKYEp, F-R.S. 

WITH A COLOURED PLATE AND NUMEROUS WOQppUTS. 


Being VOLUME ONE of “ NATURE SERIES,” a Series of Popular Scientific Works now in course of 
publication. 


MACMILLAN Sr CO, London 


WORKS BY SIR SAMUEL BAKER, F.R.G.S. 


THE NILE TRIBUTARIES of ABYSSINIA and the SWORD HUNTERS of the 

HAMRAN ARABS Fourth and cheaper Edition, with numerous Illustrations and Maps, Clown Svo, 6s 
The Ttmrs says •—“ It solves finally a geographical riddle which hitherto had been extremely perplexing, and it adds much 
to our information respecting Egyptian Abyssinia and the different races that spread over it It contains, moreover, some notable 
instances of English daring and enterprising skill, it abounds m animated talcs of exploits dear to the heart of the British sports 
man , and it will attract even the least studious reader, as the author tells a story well, and can describe nature with uncommon 

THE ALBERT N’YANZA GREAT BASIN of the NILE, and EXPLORATION of the 

NILF. SOURCES Third and cheaper edition, with numerous Illustrations and Maps Crown Svo, Cs 
“The author, while he equals other African explorers in judgment and daring, far exceeds them in literary capacity. He has 
produced tw 0 volumes which can be read straight through with ease and pleasure ■—Guardian 

“Charmingly written, full—as might lie expected— of incident, and free from that wearisome reiteration of useless facts which 
is the drawback to almost all books of African travel "—Spectator. 

MACMILLAN AND CO., London. 


ELEMENT^OF EMBRYOLOGY. 


HOLLOWAY'S OINTMENT and PILLS 

—Unwholesome Change*—I he changeable weather is causing much 
ruclmesi, and exerting the most deleterious influence in deranging the 


NT and PILLS “THE GARDEN,” 

Jc weather is causing much A Weekly Illustrated Journal Devoted bolely to Horticulture m all its 
s influence in deranging the branches. 

Is and heats so derange the THE GARDEN is conducted by William Robinson, F L.S , Authoro 
h, or lungs must become dis- “ Hardy Flowers," “ Alpine Flowers for Fnglish Gardens," " The Parks, 
rd over these organs twice a Promenades, and Gardens of Pans," &c . and the best Writers in every do¬ 
st corrective It penetrates partinem ot Gardening are contributors to its pages 

ncHtbeir blood, cleans* their 1 he fo „ owmg ve „ ome of lhe , u b JccU regularly treated of in its page* i- 
render* their secretions abun- lhc Flo * er Ujmlen , H ardy b lowers. 
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MACMILLAN & CO.’S PUBLICATIONS. 


This day. In Crown 8vo, pnce 31. Gd. 

The SPECTROSCOPE and its APPLICATIONS. By J. Norman Lockyer, F R.S. 

With Colouied Plate and numerous Woodcuts Being Vol. I of “NATURE SERIES," a Senes ot Popular Scientific 
Works now in course of Publication 

THE DEPTHS OF THE SEA • an Account of the General Results of the Dredging 

Ciuises of II. M S. Ponupitte and 1tghtnmg during the Summers of 1868, 1869, and 1870, under the Scientific Direction of Dr 
Carpenter, K R S , J Gwyn Jeffreys, F R S , and Dr Wyville Thomson, F R S By Dr WYVIU E THOMSON, F R S , 
Director of the Scientific Staff of the Challenge) Expedition In 8vo, cloth, extra gilt, with nearly too Illustrations and 8 
Coloured Maps and Plans, price 311. 6r/. 

“Nothing can be more complete than the account of the scientific results of these voyages, which are fully illustrated by 
woodcuts of the strange forms of life brought from the daik depths of the ocean, by charts of soundings, and elaborate tables ot 
deep-sea temperature ."—/?mly News 

“ Looking at the engravings, it is not too much to say that no such illustrations of the peculiarly delicate and comphcated 
forms of lower animal life have yet appeared ”—limes 

The FORCES of NATURE A Popular Introduction to the Study of Physical 

Phenomena By AMF.DEE GUILLF.MIN Translated from the trench by Mrs NORMAN I OCKYER, and Edited, 
with Additions and Notes, byj NORMAN LOCKYER, F R S. Illustrated by ti Coloured Plates and 453 Woodcuts 
Second Edition Royal 8vo, Cloth extra, 31a. M. 

“ Translator and editor have done justice to their trust The text has all the force and flow of original writing, combining 
faithfulness to the author’s meaning with purity and tndejiendcncc m regard to idiom , while the technical pieciston and accuracy 
pervading the work throughout speak oi the watchful editorial supervision which lias been given lo every scientific detail 
Altogether, the work may be said to have no parallel, either in point of fulness or attraction, as a popular manual of physical 
science ”•—Saturday Review. 

Third Edition of PROFESSOR ROSCOE'S LECTURES on the SPECTRUM 

ANALYSIS Revised throughout, with Appendices, Fngiavmgs, Maps and Chromo-Lithographs of the Spectra of the 
Chemical Elements and Heavenly Bodies. Medium 8vo, Cloth extra, 21s 

THE LIFE and LETTERS of JAMES DAVID FORBES, F.R.S., late Principal of the 

United College in the University of St Andrews Byj CAMPBELL SHAIRP, LI. IJ , Principal of the United College 
in the University of St Andrews, PROFESSOR TAIP, University of Edinburgh, and A ADAMS-REILLY, F R.G.S. 
With Portraits, Map, and Illustrations. 8vo, i6r. 

"Not only a biography which all should read, but a scientific treatise without which the shelves of no physicist’s library can 
be deemed complete ’—Standard 

PROFESSOR HUXLEY’S CRITIQUES and ADDRESSES. 8vo, 10s. 6d. 

Con 1 ENTs —Administrative Nihilism The School Boards what They Can Do and what 1 hey May Do On Medical Edu- 
cation. Yeast. On the Formation of Coal On Coral and Coral Reefs On the Methods and Results of Mhnology, On some 
Fixed Points in British Ethnology Palaeontology and the Doctrine of Evolution Biogenesis and A biogenesis. Mr. Darwin’s 
Critics The Genealogy of Animals. Bishop Berkeley and the Metaphysics of Sensation. 

(By the same Author—LAY SERMONS, ADDRESSES, AND REVIEWS. New and Cheaper Edition Crown 8vo, 7r. Gd. 

The CONFLICT of STUDIES; and other Essays on Subjects connected with 

EDUCATION. By ISAAC TODIIUNTEK, MA, F R S. f late FeUow and Principal Mathematical Lecturer of 
St, John’s College, Cambridge 8vo, ioj Gd. 

Conten rs —The Conflict of Studies—Competitive Examination*—Private Study of Mathematics—Academical Reform— 
Elementary Geometry—The Mathematical Tripos. 

THE CHILDHOOD OF THE WORLD. A Simple Account of Man in Early Times. 

By EDWARD CLODD, F R.A.S Second Edition. Crown 8vo, 3 s 

Prof. Max Muller, in a letter to the Author, says —“I read your book with great pleasure I have no doubt it will do 
good, and I hope you will continue your work Nothing spoils our temper so much as having to unlearn in youth, manhood, 
and even old age, so many things which we were taught as children A book like yours will prepare a far better soil m the child’s 
mind, and I was delighted to have it to read to my children ” 

THE BEGINNINGS of LIFE : Being some Account of the Nature, Modes of Origin, 

and Transformations of Lower Organisms. By H CHARLTON BASTIAN, M D., F.R S. With upwards of 100 Illus¬ 
trations 2 vols, crown 8vo, 2&r. ‘ 

ON the GENESIS of SPECIES. By St. George Mivart, F.R.S. Second Edition, to 

which Notes have been added in reference and reply to Darwin’* " Descent of Man.” With numerous Illustrations. Crown 
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Published Monthly. Price One Shilling. 

A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents for September— Our Illustrations —1. Macdowell’s “First Thom in Life,” 2. “The Flower 
Seller,” by T. Ccriez 3. “ After the Day’s Work u Done,” by F. Verheyden. Troy no longer a Myth. Picture 
Restoration in Venice. Art Notes and Gossip Reviews. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 


SCHOOL OF CHEMISTRY, 

tO, GREAT MARLBOROUGH STREET, 


LONDON, W. 

Directed by ARTHUR VACHER, F C S. 


THE NATURAL HISTORY OF THE 

BRITISH DIATOMACFAv By ARTHUR SCOTT DONKIN, 
M D, late Lectuicr m Medical Jurisprudence to the University of 


The Instruction is essentially practical, there are no Lecti 
Student works independently 

The Course of Study is arranged to qualify the Student aa 
and to enable him generally to apply the science to any branch 


JOHN VAN VOORST, i, Paternoster Row 


served for Ladies 
The Charge is Five Pounds 
Chemicals, Apparatus, Ac. Ocn 
rate, namely, Ten Shillings per 


Five Pounds per Month This includes Instruction, 
us, Ac. Occasional Students are received at the rame 
Shillings per Month for each Half day m the Week 


Schoolmaster* requiring personal instruction pay Half-fees 


THE ARITHMOMETER (Thomas de 

COLMAR’S} — A Calculating Machine for performing all arithmetical 
operations with speed and unerring accuracy. 

In use at the Ocneial Register Office, Census Office, War Office, India 
Office, Board of Irade, and other Government Offices, by all the Urge In- 
j surance Offices m England, m Observatories and in the Offices of Engl* 
nears, Bankers, Merch aits Accountants, &c Prices fiom £6 to £32 llie 
instrument most in u*e is the one Riving a product of 16 figures with quo¬ 
tient and quotient-eflfacer Price £20 


THE JOURNAL OF THE ANTHROPO¬ 


LOGICAL INSTITUTE OF GREAT BRITAIN AND IRELAND 


Price List and all other particulars on application 


d the Anthropological and Ethnological Societies of I 


T/SLEY’S IMPROVED FORM OF 


OZONE GENERATOR, 

“ Winch gives abundance of Ozone and is not liable to be broken M — 


The Inhabitant* of Car Nicobar, Wars of Fxtirpalion and Habits oftbe 
Native Tribes of Tasmania The Macas Indians (with coloured plate), Re¬ 
lation of the Parish Boundaries in the South east or Ragland to great Phy¬ 
sical Features, particularly to the Chalk Fscarpment (with three coloured 
maps), On the Looshais Stone Implements and Pottery from Canada iwith 
two plates), The Ventnor Flints, Theories regarding Intellect and Instinct , 
On a Collection of 150 Ancient Peruvian Skulls (with two plates). On 
Ancient Peruvian Pottery (with a pi ate) , On Fragments of \ Human Skull 
and other Bones from Birkdale , Religious Beliefs of the Ojibois Indians 
Rock Inscriptions in Brazil (with a plate) Danish Aspect of the Local No- 

wlth Discuvious on the Papers, and Anthropological Miscellanea 


Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 


172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 


London '1RUBNER & CO , 57 and 59, Ludgste H 


RUPTURES.—BY ROYAL LETTERS PATENT. 

WHITE’S MOC-MAIN LEVER TRUSS 

#fv b allowed by upward* of joo Medical Men to be the most effec- 
6? ,ir * mvenuon in the curative treatment of Hernia. The uat of 

ft a Steel spring, to often hurtful in its effect!, la here avoided. a 

* LvWJfil bandage being worn round the body, while the requisite 
w Iry/llj resisting power is supplied by the MOC MAIN PAD and 


PRACTITIONER: 

A Monthly Journal of 

THERAPEUTICS. 


£ Ml •LSTL'J 

P flfcyl that it cannot be detected, and may be worn during sli 


I that it cannot be detected, and may be worn during sleep. A 
1 descriptive circular may be had, and the Trues (which cannot 
F fail to fit) forwarded by poet, on the circumference of the body, 
s inches below the hips, being sent to the msaubeturer, 


Westminster kospital School. . 

K, LXI1 for SEPTEMBER, 1873, Cmtmnr- 


■" On the Treatment of Enteric Parer by tbe 


JOHN WHITE, aa8, Piccadilly. 

Price of a tingle Trust, til, at J ,ae> id., and 311 6*) 

} „ Double „ 3 u id., ear, and 3tr id. )Poat-f<ee 


„ Double „ 31T id., ear, end jar id. Poet-fiee 

■ ** „ Umbilical ear and 5»1 id. f 

ELASTIC STOCKINGS, KNEE-CAPS, 

ftc., lor Vancoae Veins and all easel of Weakness, and Swelling of the legs, 
Sprains, Ac. r-- - - 


Gsoros Beard, MB, of New York.—" The Treatment of Neuralgia 
by Electricity.’’ 

Renews, Clime of the Month, Extract* front British and Foreign Joor- 
nals, Notes and Queries 
~ hit or Public Health —The 

‘ire and Clerical Duties.—The 
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ROYAL POLYTECHNIC INSTITUTION, ROYAL SCHOOL OF MINES. 

309, RJEGENT STREET, W DEPARTMENT OF SCIENCE AND ART 
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THE OWENS COLLEGE, 


\Sept. 4, I$7J 


NOTICE. 


\ (Fellow of University College, I ondoti ) 
\nofesM»r A S WILKINS, M A 
/ (FHlow of University Collt-gc, London ) 

Mr EDWIN *8 ENGLAND, MA*" 
.Professor'A W WARD, M A 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

“ NATURE" FOR SEP TEMPER 18 
And the following Numbers, will contain FULL REPORTS of 
7 HE PRESIDENT’S ADDRESS , 

And of the ADDRESSES and PROCEEDINGS in the 
Different Sections 

NOTES FROM THE “CHALLENGER 

By Prof YVYVILJ E THOMSON, F R S , 

And other Articles of Interest 

Will! J HE NUMIIFK TOR SEP! 18 WIT I, BE GIVEN A 

PORTRAIT OF THE LATE PROF FARADAY, 


) (Fellow of University College, Iondon ) 

( Professor JAMES BRYCF, D C L 

(Fellow of Oncl College, Oxford) 

Mr T E‘lUHLAND, M A B C I. 

I Lite Fellow of Exeter College, Oxford ) 
Ditto—Mr J II GUNNING MOORF, M.A 
Ditto—Mr wM R KENNFDY, MA 
( F ellow of Pembroke College, Cambridge ) 
Frofcssor H F ROSCOF, BA PhD 


Mr W Din MAR, F R S E 
Assistant (Mr W G WILLIAMS, 
Demonstrators (Mr H (.R1MMIAW 

{ M l r“'c’sCHORI EMMFK, F R S 


Organic Chemistry { Mr C SCHORI EMMFK, F R S 

Animal Physiology snd 

Veg'abk Physiology a „d jProf-sor W C WILLIAMSON, F R S 

P H.bt'oify hySl0l °® y and }Professor ARTHUR GAMGEE, M D F R S 
Geology and Pnleontology^^-^ S W B ° YD 1)AWKINS > M A. 
raloc - (I ectnrer—Mr CHAS A BURGHARDT, 


PUMIMlhD EV h R.Y THURSDAY, PRICE 


MACMILLAN & CO, LONDON 


1 M GOODEVE, M A, AND C W MERRIFIELD, FRS 
In smill 8vo, cloth, with 88 Woodcut*, price 4* Cxi 

QUANTITATIVE CHEMICAL ANALY- 

SIS^ By I £ THORPF, Ph D * R S E , Professor of Chemistry 1» 

By the ime Autlior (in the press)— 

"Qualitative Analysis and Laboratory Practice ” 

I ext-Books /rrt ion sly fubltshtd, price ys 6 d each — 

“ Goodcve’s Mechanism *' 

" BloxWs Metals " 

*' Miller's Inorganic Chcmi* try ” 

“ Griffin** Algebra and 1 riKonorneiry ” 

„ "Notts on the same, with Solutions” 

" Watson's Plinc and Solid Geometry ’’ 

“ Maxwell's 1 hcory of Heat ” 


London LONGMANS, GREEN, & CO , Paternoster Row. 


THE JOURNAL OF THE ANTHROPO- 


J HOLME NICHOLSON, Rigutr»r. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 




DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVFR PRODUCED 


THOS FLETCHER, F C S , Bold Street tiul Suez Street, Warrington 

“THE GARDEN/' 

A Weekly Illustrated Journal Devoted Solely to Horticulture m all its 
branches. 

THE GARDEN 1$ conducted by William Robinson, F L.S , Author* 
“Hardy Flowers,’* “Alpine Flowers for English Gardens,” “ lhe Parks, 
Promenades, and Gardens of Puns,” &c , and the best Writers in every de* 
partment of Gardening are contributors to its pages 
1 he following are some of the subjects regularly treated of in its pages — 


B!EWLEY AND DRAPER, DUBLIN. 

MR. TENNANT, GEOLOGIST, 

149 STRAND, ION DON, W(’ 

GIVES INSrKTIC 1 ION IN MINLRAIOGY AND GFOIOGY, and 
can supply Y lementary Collet Items of Miner tls, Rinks ami Fu*mIs, to Illus¬ 
trate the Works ol Ansted l»u< Mind, L>ell, lukes P»g«*, and others, on 
the following terms 

too Small Specimens, In Cabinet, with Three 1 rays £7 a o 

900 Specimens, larger, in < ihmet, with Five Inys 5 5 o 

j^oo Sp«ci mens larger m ( almirt, with^ I we)ve^Ihewers 21 00 

soto 500 Gnine is each with ^\<ry requisite to assist thus* iwnmennng the 
study uf tlrse interesting hr inches 01 s« icnce, a knowledge of which affords 
0 much pleasure to the traveller m ill parts of the world 
I11 the more expensive Collections some of the specimens are rare and 


THE ONLY CHFAP FARMERS’ NFWSPAPKR. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Alobnon Cl ark*, Secretary to the Central Chamber of 
Agriculture, 


Copies (post-free), 

37, Southampton Street, Covent Garden, W C 
RUPTURES.—BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

f it allowed by upwards of 500 Medical Men to be the nwt eflfec- 

a steel spring, to often hurtful in its effects, u here avoided, a 
soft bandage being worn round tho body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATENT LEVER, fitting with *0 much ea*e and closeness 

descriptive circular may be had, and the Truss <wXh7.„nm 
fail to fit) forwarded by post, on the circumference of the body, 
a inchea below the hips, being sent to the manufacturer, 
JOHN WHITE, »8, Piccadilly 
Price of a tingle Trust, gfii, aw ,a6r id , and 311 6d| 

„ Double „ 311 «, 4« , and jar. id. JPoat-frce 

I, Umbilical 4 »*. and jar I 

ELASTIC STOCKINGS, KNEE-CAPS, 

Ac, for Varicose Veins and all cases of Weakness, and Smiling of the legs, 
Sprains, 4c. 1 hey are porous, light in texture, and inexpensive, and drawn 
00 over an ordinary stocking Price 4s id., jr» id., 10, , and i«r each 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY 
Conducted byEnwARO Nrwman, F L S F 7 S &c 
The Zoologist was established In 1843 to record and preserve observations 
on subjects similar to those treated of in White's ** Natural History of Sel 

is acceptable to “out-of-door naturalists " those who ’dXght’ in observing 
the manners, habits, the private lives the migrations, movements, nests, 
young and food of animals It coot tins original papers and records of facts 
relating to Quadrupeds, Birds, Reptiles, Judies, and Insects, together with 

has been assisted by more than two hundred of our viry bent zoologist 
Published on the First of every Month 
PRICE ONE SHILLING 

NEWM’AN’S ENTOMOLOGIST: 

A MONTHLY ILLUSTRATED JOURNAL Oh BRITISH INSECTS 
Conducted by Edward Nbwman, F L S US &c , 

Late President of the Entomological Society 
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E. GALLAI S &^CO^ ~ 

OWNERS OF THE ESTATFS OF COS. LABARY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 
BORDEAUX, 

lleg to announce the following Wines of their own growth : 

GOOD SOUND ORDINAIRE 144 PER DOZEN 

RICH FULL-BODIED POTEMAC 244 „ 

AFTER DINNER WINE. 

COS. LABARY, 1865 * 66 1. PER DOZEN. 

IMPORTERS OF ALL OTHER RINDS OF (VINE, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 


E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &c., 
to Her Majesty and H RH. the Prince of Wales, and H.I.M. the Emperor or Russia, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates oh Application 


CHEMICALS & APPARATUS. 

EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 40J., carnage paid to any railway station in England Price Lists on Application. 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS,„ 

MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


OLEOGRAPHS AND ENGRAVINGS. 

A SELECTION OF THE MOST BEAUTIFUL LANDSCAPES 
AND FIGURE SUBJECTS' IN HANDSOME. GOLD FRAMES, 
MOM ONE GUINEA EACH 
Anyone juet furnishing will find this well worth their attention. 


QEO. REES, 

41, 42, 43, RUSSELL STREET, OPPOSITE DRURY 
LANE THEATRE 


TISLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 

“Which give* abundance of Ozone end li not liable to be broken.*— 

Naturs, June n and 19,1873. 
AND ALL KINDS OF 

Electrical, Physical, d Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk tram South Kensington Museum). 
Agents for HartnocYs Microscopes, etc., recommended by Prop. 
Rutherford, M.D., F R.S E. 


FRENCH.—Conversation, Reading, Special 

Leaaona on Pronunciation — Translation — Correspondence. by Dr. 
CLAUDON, Parisian, 443, Strand (opposite the Channg Cross Sta- 
ai») Dr Claudon is M I) of Pans, and M R C S of England, and 
has had ten years* successfulexpenence in teaching French in thiacity 
List *f reference > sent free 


HOLLOWAY’S OINTMENT and PILLS. 

been properfy applied In scrofulous and scorbutic*iffeclicms they are 
especially serviceable Scurvy and eruptions, which had resitted alt 
ether modes of treatment, and gradually became worse from year to 
year, have been completely cured by Holloway’s cooling Ointment and 
purifying Fills, which root out the disease from the blood hrelf, and 
leave the constitution free from every morbid taint. In the nursery 
Holloway's Ointment should be ever at hand, it will give ease in sprains 
and contusions, burns, scalds, and infantile eruptions, and may always 
safely be employed by any ordinary attendant. 


NOTICE TO ADVERTISERS. 

“ NA TURE ” for SEPTEMBER 18, 

Will contain FULL REPORTS ol the Proceedings of the 

BRITISH ASSOCIATION AT BRADFORD. 


tl Street, Orem Garden 




of London, and pt 


Printed by S. CtAV, 


by Macshua* ft Co. 



A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


“ To Ihe solid (round 

‘s the mind whuh builds tor aye "—WORDSWORTH 


NO. 20 2 , VOL. 8] 


THURSDAY, SEPTEMBER i 


[Price Fourpence 


Registered as a Newsp per at the General Post Office 


the ist October Prospectuses may be had on application 

TRENHAM REEKS, Ks h utrar 


UNIVERSITY of DURHAM COLLEGE 


le 6th October, 1873, and will be divided 


MIDDLESEX HOSPITAL ENTRANCE 

SCHOLARSHIPS -Iwo Entrance Scholarships, of the annual value 
‘ (^commencement of the Winter Session I here are numerous oilm 


Creek and I atin Rev J Buhner, B D 
J Atkmson. B A 


WESTMINSTER HOSPITAL MEDICAL 
SCHOOL 

(OPPOSITE WESTMINSTER ABBEY) 

The Session will commence on WEDNESDAY, the set of October, with 
an Introductory Address by the Dean Ihe Distribution of Prizes and a 
Conversazione will take place after the Address The Examination for the 
Entrance Scholarships will be held on September the 35th and z6th The 
published Prospectus will be sent on application. 


composition fee allowed 

Students entering after the Michaelmas Term will be subjected to a 
Matriculation Examination 1 hu> will not be obligatory upon those entering 
it the commencement of the session 
All Students must have attained the “ige of *5 years 
h VRNfNO Classes will be held as IQ former sessions 
Further particulars respecting the Examinations, Associateship of the 
College, Laboratory Regulations, Scholarships, Exhibitions, Hours of At¬ 
tendance, &c , will be found in the Prospectus of the College, to bo had 
ficc on application to Mr. Thru. Wood Running, Secretary to the 


ASSOCIATION of CERTIFYING MEDI¬ 

CAL OFFICERS of GREAT BRITAIN mid IRELAND 


ST. MARY’S HOSPITAL MEDICAL 


n Thursday, the 15th of Sopten 
requested to call upon the Deaj 


rs apply to the Registrar, at the Hospital, or 


SCI 1 NCE TUITION BY CORRESPON- 

,pmpE.-Mr. ROUTLEDGE, B.Sc. FC.S, Bowden, Cheshire. 


txrytwiH be glad te give every information respecting the objects of the 
Society^ those Certifying Medical Officers who have not yet joined th« 

G M Stanspbld, Secretary 

Redlaod, Bristol, Sept, ist, 1873. 


ROYAL POLYTECHNIC INSTITUTION, 

300, REGENT SIREET, W 

LABORATORY and CLASS ROOMS are now open or ANALYSES. 
Pupils and Class and Private Studies Investigations connected with 
Pai.au Conducted Class*. are now forming in Chemistry, Physics, 
and Steam.—For Fees and Syllsbus apply to the Professor of Chemis¬ 
try, Scunti&c Department, Royal Polytechnic Institution. 
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BRITISH ASSOCIATION FOR THB 

ADVANCEMENT of SCIENCE 

The Forty-Third ANNUAL MEETING of this ASSOCIATION will 
be held in BRADFORD, 

Commencing on WEDNESDAY, September 17. >873. 

Profcwor A W WILLIAMSON, Ph,D , F R S , F C S. 

ElKtuH of Meahrt ««4 Anocatt, 

The Executive Committee *t Bradford miU elect NeW Members and ASfcO- 
dates, on the following condition* 5—* 

I —Now Life Member* for a composition of £to, which entitle* them 
to receive gratuitously the Report* of the Association which may 
be published after the date of payment 
II —New Annual Subscribers for a payment pf £•» fpr tha first year, 
They receive gratuitously the Reports for The^ year of their ad- 

pay a Subscription of^£i without mtermisMon 
III —Ashonate* for this Meeting only for a pHymrnt of £\ They are 
entitled to receive tjic Report of the Mcetm^at two-lhltd* erfthe 

men Ladies' '1 icket* (transferable to Ladies only) lmy lie obtxmed on pay¬ 
ment of Zx Cheques and Post Office Orders to be made payable to Alfred 
Harris, funr , Esq , Bradford 

After September 13* personal application for 11 elects must 1>« made at the 
Reception Room, Bradford, which will be opened on Monday, September 
15, at One pm 

The Iurit General Meeting will be held on Wednesday. ScpUinber 17, at 
8 pm precisely* when Dr Caki-entri., LL D * K S , Ac will resign the 
Chair, and the President Elect will assume the Presidency, and deliver an 
Address On Thursday Evening, September ,H, n 8 pm, a Soirfc on 
Friday Evening, September 19, at 8 30 p m , a Discourse by Professor W 
C Williamson, PRS.of Manchester, on C oil and C or] Plants on Satur¬ 
day Evening, September 20th, a Lecture on I uel to Working Men only, by 
Mr Siemens, F R h , on Monday Evening, September 22, at 8 30 p m, a 
Discourse on Molecules by Professor Clerk Maxwell, FR S , on Tuesday 
Evening, September 33, it Light p m , a S«»ir«5c , on Wednesday, September 
*4, the concluding General Meeting will be held it 2 pi p in , and in the 

* V S!l55uRblONSon'Thurada y' the jth Sq.temW,'''!" *tVi? "blowing 

place, of interest have Lean irranged —Harrogate, Ripen, Studley, Bolton 
Abbey, Gordnle Scan, Malliam, Gaph-im Lave, Settle Caves and Ingle- 

List, and Trice, of Lodging,, and other general information will be given, 
or[application at the Lot. il Secretaries' Office, Bradfoid 
The name, of new LIFE MEMBERS, ANNUAL SUBSCRIBERS, 
and ASSOC1A1 ES far this Meeting only are now bring received and 
Ticket, issued at the Office, of the Association, Market Street, also Ticket, 
lor Ladle, who do not desire to become Members or Associate, thoso are 
transferable to Ladle, only 

TAMES R. CAMPBELL, DC, ) Hm 
RICHARD GODDARD, } Local 

PEILE THOMPSON, f Socntarut. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Claw-room, of Berner, College are open for 
Pupil* EVERY DAY and EVENING The wbj.ct, of ihiTabove 
Examination, can be studied either Privately or in Claue, Fees 
moderate Analyse, and investigation, conducted —Apply to Prof 
K V GARDNER, F E S , F S A , 44. Berner, Street, W 


SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

TV, Instruction U euentlally practical, there are ne Lecture,. Each 
Student work* Independently 

The Couree of Study u arranged to qualify the Student a, an Anaiyit 
Mk« to enable him generally to apply the science to any branch of bduitry. 
But the Student, are free to pursue their own particular object 
^Thc houte ere from Ten to Four. On Satnrdey, the Laboratory U re- 

Five_ Pounds per Month This include. Instruction, 


FOR PRICE-LISTS of MICRO-PHOTO- 

GRAPHK APPARATUS, Mlcm-UaMinals, Microscopic Object, 
M^unyl yd Un mtm nted, *Mtom Micro, care of Mr Lasham Che- 


WANTB^b.—An Assistant Science-Master. 


—Dr Davini Central Si 


Chemistry and 
10I oflcicnce, D 


Will b* ready isth October Extra fcap 8vo, cloth, price u 6 d 
COLLINS’ ADVANCED SCIENCE SERIES 

ANIMAL PHYSIOLOGY: the Structure 

and Function, of the Human Body By JOHN CLELAND, M.D 
PM. Professor of Anatomy and Physiology m Queen’s College. Gal 
way. With 150 Engraving, 

London and Glasgow WILLIAM COLLINS, SONS, & COMPANY. 


SUITED TO THE NEWLY REVISED SYLLABUS 

FIRST PRINCIPLES of HUMAN PHY- 

SIOLOGY, and a fi-w Appli. itions of then 


OCEAN HIGHWAYS. 

THE GEOGRAPHICAL REVIEW. 

Edited by CLEMFN1S R MARKHAM, C II 
I’rice a. Post (inland), ,r an! Annual Subscription, ,6, 


O VTE. 


rOR •okl'I! tlJ.ER 

Route, of Sir Samuel Baker, 18(14,1871-73 


I iviogHlont Relief Expedition 

I he Voyage of Ihc ’ t Ii dleuger ” (Capt J h Davis, R N ) 
Iransoxiana (Rev (. P lladgci) 

A Desert I rip 

^ Military Geography-Battle of Nieuport (a 11 1600), (C R. Markham, 
Ravntwe - 

Cartography.—Log Book (Geographical Notes) 

CoaRRSl'ONUaNCB — 

Procecdlugi of Geographical Societies at Home and Abroad 

MAPS FOR THE OCTOBER NUMBER. 


lap showing the South Pacific Railroad, to illustrate Pape 

e October Number will also contain Report of the Meet 
British Auocution at Bradford 

TRUBNEK & CO , 57 and 59, Ludgate Hill, Loudon, 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 

“ Which give, abundance of Orone and i, not liable to be broken ’’— 
NATirag, June ia and 19, ,87s 
AND ALL KINDS OP 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, DROMPTON ROAD, S.W., 

(Three minutes’ walk irom South Kensington Museum). 


RtUhtrftrd, Jt 


, F.R.S.E. 
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AGRICULTURAL PUBLICATIONS. 


_ ._ _ ..mil a very capital one, and w< 

mend our agricultural friends to invest a shilling, and procure one of tho 
tableymblished by the Agricultural and Horticultural Association "—Land 

Price One Shilling, Post Free 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and jPnces^Current^of the Agri- 

Frire tid per month, or 51 per annum. Post Free 
Vo!s I , IJ , and III of the “ Agricultural Economist" for j8;o, 187/, and 
xS 7 i, price v Od each 

Pkimarinu i or Pudhcation {Second Edition) 

THE MINERAL CONSTITUENTS Re¬ 
moved FROM AN ACRF OF SOIL by an Average Crop of 


} NOTICE. 


THE PROPORTIONATE FATTENING 

and Firfch'forraing Qualities of nearly all the Feeding Substances in 1 
general use by Farmers also the Mauurial Value of the Residue from 
cac 1 artic e opuumt of tht Prtss 

“It is clearly a very useful indicator of tho values of the foods for cattle ' 

“The ch'irt cannot fail to be very useful to the keepers of horses and 
meat stock, and it will be an ‘ cyc-opener ’ to many who will perceive how it 
is they have been 10 often disappointed after giving large prices for fancy 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 

“'NATURE* FOR SEPTEMBER 18 

And the flowing Numbers, will contain FULL REPORTS of 

S THE PRESIDENT'S ADDRESS, 

the ADDRESSES And PROCEEDINGS in the 
' ^ Different Sections. 

NOTES PROM THE “CHALLENGER* 

By Prof WYVIII E THOMSON, F R S , 

And othei Articles of Interest. 


London 176, ILEE 1 STREET, EC,« 


PORTRAIT OF THE LATE PROF FARADAY, 

| BEAUTIFULLY ENGRAVED ON STEEL 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS' CHRONICLE, 

Edited by John Algibnon Clarke, Secretary to the Central Chamber of 
Agriculture, 

Devotes special attention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards of 
18,000 members), besides giving original papers on practical farming, 
and a mass of intelligence of particular value to the agriculturist 
The London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the Erst post 
on Tuesday moruuig. Price 3a 1 , or prepaid, 15/ a year post free 
Published by W PICKERING, sr, Arundel Street. Strand. W C. 

CHANGE OF PUBLISHERS 

On the tst of every Month, pp 3a, 8vo, with at least One Pla 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Hanky Trimbn, M B, FLS, British Museum, assisted by 
J <» Baku, Hb, Royal Herbarium, Kew 


PUBLISHED EVERY THURSDAY, PRICE tf. 


MACMILLAN & CO, LONDON 
To bt had also of all Booksellers and Newfagtnts in 
BRADFORD. 


“ THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture in all IU 
branches. 

THE GARDEN is conducted by William Robinson, F L.S, Author of 
“Hardy Flowers," “Alpine Flowers fot English Gardens,” "The Parks, 
Promenades, and Gardens of Pans,” &c., snd the best Writers in every de¬ 
partment of Gardening are contributors to us pages. 

The following are some of the subjects replarl^treated of in Its pages t— 
Landscape Gardening. I Town Gardens 


THE BREWERS' GUARDIAN: j wmc*. crown eve, jr. 

Afortuightly paper devoted to the Protection of Brewers'Interests, Licensing, The CHILDHOOD Of the WORLD 
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VICHY 

27, MARGARET STRE 


TEES COMPANY, 

REGENT STREET, LONDON, W. 


DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY, 


The use of the Natural Waters of Vichy is extending vastly They are most efficacious m all complaints arising from acidity 
They make the blood more alkaline and less coaghlable, and promote its circulation In the derangemint of the digestive 
functions, and in all the chronical disorders of the aMonj'nal organs, their good effects are shown 1 he Waters of Vichy are 
alkaline and gaseous, and although medicinal they are r ceable to the palate, from their slightly acid taste Of all mineral waters 
they are the most exported w 


Published Monthly Price One Shilling 

ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH (HOKE EXAMPLES FItOM VARIOUS SOURCES, 

PLPRobucro by tiil m iio rypr and on it a pi kmanlni paoli ssas 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, HAI^Ut IIOMINIS ’ 

Contents ior September— Our Illustrations —i. Macdowell’s “First Thorn in Life2 “The Flower 
Seller,” by T. Certet 3 “After the Day’s Work is Done,” by F Vtrheydcn. Troy no longer a Myth Picture 
Restoration in Venice Art Notes and Gossip Reviews 

London SAMPSON LOW, MARSTON, LOW, & SLARLL, i83, fleet Street, L C 






A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE! 

" To the solid ground 

Of Naturt trusts the mind whieh builds tor raw."—W ordsworth 


No. 203, VOL. 8] 


THURSDAY, SEPTEMBER 18, 1873 [Price Fourpence 





His Royal Highness the rnnce of waie* grant* two 
several other* have also been established by Government 
For a prospectus and information apply to the Registrar, Royal School of 
Mines, Jermyn Street, London, S W 


he Termini of the Nortn-Westai 
JOHN ROBSON, BA„ 


South Kensington - -- --— -——--"-- 

- -- UNIVERSITY OF LONDON. 

WHITWORTH " SCHOLARSHIPS—IM- matriculation and preliminary scientific 

PORTANT NOTICE.—The important changes in the mo* of pm- EXAMINATIONS 

pettne for these ScholaisMps, andin the conditions of holding them, 

which come into force at the next competition, have been puMished SPECIAL CLASSES foe these Ex.mlnat.ons are held at St. Bart! 
The Revised Rules should be obtained at once, by all who are likely lo ] w >, Hospital. The Classes are not confined to Students of the Hi 

present themselves for examination, on application to the Secretary, ‘°™f nospiUL in. name. m 

.. - “ • the Matriculation Examination is held twice in each year, fit 


OF COUNCIL ON EDUCATION 

/or particular*, appheatron may be made, personally or by letter, te thl 
Wardaa of the College, St Bartholomew s Hospital. 

KING’S COL.LEGE 

EVENING CLASSES. 

WANTED.—An Assistant Science-Master 

ACethtlaman certificated m Chemistry and Physic* preferred. Apptj 


SCIENCE TUITION BY CORRESPON 

DEHClXur ROUTLSDGE, B.Sc. V C.S, Bowdon, Cheshira. 
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THE INTERNATIONAL SCIENTIFIC SERIES. 


A Sain of Popular Tr-__ 

ra the world * Although these World___ _ _ ___ 

'■ .“ v ~ " r -r at possible, explanatory in character, and free I 


_ 

Crown 8vo, well printed on good pipor, strongly bound, cloth extra, price n ’t < 


investigations m the various departments of Scie 

l--—*. 0 f beginners, still, as they are inten 

n he object of each Autl 


technicalities. lheo 


THE FORMS OF WATER IN RAIN 
AND RIVERS, ICE AND GLACIERS. 

By J. TYNDALL, LL.D , F K S With A Illustrations. Crown 8 yo, 
cloth extra, 5, [ 1 'hird Edition ready 

"Eloquent and inatructive in an eminent degree "—Brit Quar Kivmu 
"One of Proleeior Tyndall's best soienlific treatises Standard. 

II. 

PHYSICS AND POLITICS; 

Or, Thoughts on the Application of the Principles of • Natural Selection” 
and “Inheritance" to Political Society By WALTER BAGEHOT. 
Author of " The English Constitution," Ac Crown 8vo, cloth extra, 41 
[Second Edition ready 

“Well deserving to be read by thoughtful students of politics Satur¬ 
day Review. 

"Able and ingenious."— Spectator. 


FOODS. 

By EDWARD SMITH, M D , LL B , F R S 


lerous Plates an 


Illustrations, brown 8vo, cloth e;_, 

{Second Edition ready . 

U A comprehensive rltuml of our present chemical and physiologica 
knowledge of the various foods, solid and liquid,’*— Chemist and Druggist 
W A very valuable work. . Dr Smith has arranged hut « 

- - -— - - - - - 


s."— Puli 




MIND AND BODY. 

I he Theories of their Relations By ALEXANDER BAIN. LL D, Pro- 
feasor of Logical the University of Aberdeen With Four Illustrations 

V l***" «• 

THE STUDY OF SOCIOLOGY. 

By HERBERT SPENCER. [November 1 

VI 

ANIMAL MECHANICS; 

Or, Walking, Swimming, and Flying By J BELL PETTIGREW M D 
F R S With 05 lllustrationa. [Deiember r 

VII 

THE PRINCIPLES OF MENTAL 
PHYSIOLOGY. 

With their Application, to the Training nnd Discipline of the Mind, and 
the Study of it. Morbui Conditions By W 15 CARPENTER. LL D , 
M D , F R S , &.C Wuh Illustrations [Jan 1874. 

ON THE CONSERVATION of ENERGY. 

By Professor BALFOUR STEWART With Fourteen Illustrations. 

[February, 1874 

- THE ANIMAL MACHINE; 

strwl Locomotion By C J Marey, Prof 


HENRY S. KING & CO., 65, Cornhill, and 12, Faternosier Row, 


IMPORTANT NEW BOOKS IN SCIENCE, NATURAL 
HISTORY, ETC, 


ir ERNSl H/ECKEL, < 


Preparing 8vo, with Illustrations and Plates 

THE HISTORY of the NATURAL CREA¬ 
TION , being a Senes of Popular Scientific Lectures on the Gen 
Theory of Progression of Species , with a Dissertation on the Thei-.- 
of Darwin, Goethe, and Lamarck . more especially applying them to 

the Origin of Man, and to oil— s'..-a ...> A.— .. — ~r si....... 

Science connected therewith 
the University of Jena 

Preparing for Publication 

PHYSIOLOGY FOR PRACTICAL USE. 

By vanoua Writers. Edited by Jambs Hinton With 50Illustrations 
In preparation Large post 8vo* cloth 

CONTEMPORARY ENGLISH PSYCHO¬ 
LOGY. From tha French of Professor TII R1BOT An Analysis of 
the View* and Opinion, of the following Metaphysicians, os expressed 
in their Writings. 

Junes Mill. I John Stuart Mill. I Herbert Spencer. 

A Bun. I George H Lewes. I Samuel Bailey 

Preparing Demy 8vo, cloth. 

STUDIES OF BLAST-FURNACE 
PHENOMENA. 

By M. In GRUNER, President of the General Council of Mines of France 
- ' ' by L. D. C GoRl>Ofr, F R S.E , F.G S., Ac 


Crown 8vo, cloth, jr. 

MISS YOUMANS* FIRST BOOK OF 

BOTANY. Desingned to cultivate the observing powers of children 
With goo Engravings. 

" Aa intelligent child, furnished with this book, and with ample opportu¬ 
nity of roaming the fields and lanes, might become fully acquainted with ihe 
fundamental principle, of Botany in a single summer/— Eandan Quarterly 

" Its plan is absolutely new, and as it seeaa to us, most effective "— 
***' Crown 8vo, cloth, ax 6 d. 

AH ESSAY ON THE CULTURE OF 

THE OBSERVING POWERS OF CHILDREN, especially in con- 
- - -H the Study of Botany By ELIZA a/YOUMANS. 


3, with N 


a Supplement, by Josarn Paynx, F 


MOUNTAIN,' M y EADOwt ’AND MERE; 

A Series of Outdoor Sketches of Sport, Scenery. Adventure, and Natu- 
ral History By G CHRISTOPHER DAVIES With 16 Illustra¬ 
tions by w Harcourt 


TRY or, An Attempt to Penetrate libet from Assane By T T. 
COOPER, Author of " the Travel, of a Pioneer of Commerce," Ac. 
Preparing, in One Vol 8vo, 

THE NORMAN PEOPLE, and their 

Existing Descendants m tho British Dominions Bind the United States 
of America. 

Second Edition, large post 8vo, cloth, 9s 

CHANGE OF AIR and SCENE: a Physi- 

cian's Hints With Notes of Excursions for Health. By Dr AL¬ 
PHONSE DONNE 

"This book answers fully to the indication of the prefatory note—** It 
*■ * nnle book of cheerful travel-talk, or it msy be taken 


practical index to tSe va 

- fl ,uence m specific ail_ ___ 

tut for the Continental tourist seeking health 


on Quarterly 


schooner-yacht* \ 


Demy 8vo, cloth gilt, extra, air 

A VOYAGE TO SPITSBERGEN. By 

JOHN C WELLS, R N With numerous beautiful Illustrations 
"The whole region, during the brief season for which man can look upon 
it and live, is one of enchantment and delight, , No wonder that 

- J - f * of Hull watched with patient curiosity the lading of a 

* ch sailed from Hull, with a small party of English 
cduaively English crew, for it w« bound for Spitzber- 
round the island spectator 
Demy 8vo, with Map and Illustrations, cloth extra, in 

FIELD anil FOREST RAMBLES of a 

NATURALIST IN NEW BRUNSWICK With Note, and Ob. 
servations on the Natural History of Eastern Canada By A. LEITH 
ADAMS, M.A , Ac 

'■ Abounds throughout widi evidences of careful observation and thought- 
. the naturalist the book wdl be most valuable Standard. 


HENRY S. KING & CO., 65, Cornhill; and 12, Paternoster Row. 
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Messrs. CHURCHILL'S WORKS 

ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSICS, 

AND OTHER BRANCHES OF SCIENCE. 


CHEMISTRY, INORGANIC AND ORGANIC: with Experiments, By Charles L. 

BLOXAM, Professor of Chemistry in King’s College, London: Professor of Chemistry m the Department for Artillery 
Studies, Woolwich. Second Edition With 295 Engravings on Wood 8vo, i6r. 

By the same Author, 

LABORATORY TEACHING; or, Progressive Exercises in Practical Chemistry, with 

Analytical Tables Second Edition. With 89 Engravings Crown 8vo, 5c 6 <i 

PRACTICAL CHEMISTRY, including Analysis. By John E. Bowman and C. L. 

BI.OXAM Sixth Edition. With 98 Engravings on Wood, heap 8vo, 6s 6d 

NOTES FOR STUDENTS in CHEMISTRY: being a Syllabus of Chemistry and 

Practical Chemistry By ALBERT J. BERNAYS, Professor of Chemistry at St Thomas’s Hospital. Fifth Edition, 
Revised. Fcap 8vo, 3-r 6 d. 

A MANUAL OF ELEMENTARY CHEMISTRY, Theoretical and Practical. By G. 

FOWNES, F.RS Edited by Henry Watts, BA, h RS Flevcnth Edition With Wood Engravings, Crown 
8vo, 1 Sr. 

QUALITATIVE ANALYSIS. By C. Remigius Fresenius. Edited by Arthur Vacher. 

Eighth Edition, with Coloured Plate of Spectra and Wood Engravings 8vo, nr. 6 d 
By the same Author, 

QUANTITATIVE ANALYSIS. Edited by Arthur Vacher. Stxth Edition. With 

Wood Engravings 8vo, i8t, In November. 

THE FIRST STEP in CHEMISTRY A New Method for Teaching the Elements of 

the Science. By ROBERT GALLOWAY, Professor of Applied Chemistry in the Royal College of Science for Ireland. 
Fourth Edition, with Engravings Fcap 8vo, 6r 6 d 

By the same Author, 

THE SECOND STEP IN CHEMISTRY; or, the Student’s Guide to the Higher 

Branches of the Science. With Engravings Fcap 8vo, tor. 

Also, 

A MANUAL of QUALITATIVE ANALYSIS. Fifth Edition, with Engravings. Post 

Bvo, 8r. 6d 

FIRST PRINCIPLES of MODERN CHEMISTRY. By U. J. Kay-Shuttleworth, M.P. 

Second Edition. Crown 8vo, 41 6d 

HANDBOOK of VOLUMETRIC ANALYSIS; or, the Quantitative Estimation of 

Chemical Substances by Measure applied to Liquids, Solids, and Gases, Adapted to the requirements of pure Chemical 
Research, Pathological Chemistry, Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, Ac, and for the Valuation 
of Substances used m Agriculture, Commerce, and the Arts. By PRANCIS SUTTON, F.C.S., Norwich. Second Edition. 
With Engravings. 8vo, 12 s 

INTRODUCTION to INORGANIC CHEMISTRY. By Wm. G. Valentin, F.C.S., 

Principal Demonstrator of Practical Chemistry in the Royal School of Mines and Science .Training Schools, South Kensington. 
With 82 Engravings. 8vo, 6s 6d. 

Also, 

QUALITATIVE CHEMICAL ANALYSIS. WithJ 19 Engravings. 8vo, 7s. 6d. 

Also, 

TABLES FOR THE QUALITATIVE ANALYSIS of SIMPLE and COMPOUND 

SUBSTANCES, both In the Dry and Wet Way. On indestructible paper. 8vo, is. 6d. 

HANDBOOK of CHEMICAL TECHNOLOGY. Containing Chemical Metallurgy, 

Alloys, and Preparations made and obtained from Metals Crude Materials and Products of Chemical Industry, Glass, 
Ceramic Ware, Gypsum, Lime, Mortar. Vegetable Fibres. Animal Substances. Dyeing and Calico Printing. Artificial 
Light. Fuel and Heating Apparatus. By RUDOLF WAGNER, Professor at the University of Wurtsburg. Translated 
from the Eighth Edition, with Additions, by WILLIAM CROOKES, F.R.S With 336 Engravings. Sro, 2Jr. 

♦ COOLEY’S CYCLOPEDIA OF PRACTICAL RECEIPTS, PROCESSES, «*d 

Collateral Information in the Arts, Manufactures, Professions, and Trades. including Pharmacy and Domestic Economy and 
Hyg&ie. Designed as a Comprehensive Supplement to the Pharmacopoeias and General Book of Reference for the Mamtftc- 
turer, ^Tradesman, Amateur, and Heads of Families. Fifth Edition, Revised and partly Rewritten by Professor RICHARD V. 
•To SON, FCS, assisted by several Scientific Contributors. 8vt>, 28r. 

J. & A. CHURCHILL, NEW BURLINGTON STREET. 

{Ctnhnmd nut page, 
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Messrs . CHURCHILL'S WORKS 

ON CHEMISTRY, BOTANY, THE MICROSCOPE, PHYSIOS, 

AND OTHER BRANCHES OF SCIENCE ,—CoiUiniutt 


A MANUAL of BOTANY: including the Structure, Functions, Classifications, Proper¬ 
ties, and Uses of Plants By ROBERT BENTLFY, FLS , Professor of Botany, King’s College, and to the Pharma¬ 
ceutical Society Third Edition, with 1,127 Wood Engravings Crown 8vo [In the Autumn. 

The MICROSCOPE and its REVELATIONS. By W. B. Carpenter, M.D., F.R.S. 

Fifth Edition, with more than 500 Wood Engraving?. Crown 8vo [/» October. 

A MANUAL of MICROSCOPIC MOUNTING; with Notes on the Collection and 

Examination of Objects By JOHN H MARTIN, Author of “ Microscopic Objects.” With upwards of 100 Engravings. 
8vo, 7 j. 6 d. 

The QUARTERLY JOURNAL of MICROSCOPICAL SCIENCE. (Established in 

1852) Edited byj F Payne, Demonstrator of Morbid Anatomy, and Assistant-Physician at St. Thomas's Hospital; 
E Ray Lankmter, Fellow of Exeter College, Oxford , and W. T Thisblton Dykii, Professor of Botany to the Royal 
Horticultural Society. (Annual Subscription, 161. , Single Numbers, 4J.) 

HANDBOOK for the PHYSIOLOGICAL LABORATORY. By E. Klein, M.D., 

Assistaht-Professor in the Pathological Laboratory of the Brown Institution, London , J BURDON SANDERSON, M D., 
F.RS., Professor of Practical Physiology in Trinity College, London, MICHAEL FOSTER, M A, M.D , FRS,, 
Prelector of Physiology in Trinity College, Cambridge , and J LAUDER BRUNTON, M.D , D.Sc , Lecturer on Materia 
Medica at St Bartholomgw's Hospital. Edited by J. Bo* don-S ANDERSON. Two Volumes, with 123 Plates, 8vo, >4/ 

The THANATOPHIDIA of INDIA; being a Description of the Venomous Snakes of 

the Indiap Peninsula. With an Account of the Influence of their Poison on Life, and a Series of Experiments By J. 
Fayrer, M.D., C.S I., Honorary Physican to the Queen, late President of the Asiatic Society of Bengal Second Edition, 
with 31 Plates (28 Coloured) Folio, 7/ 7 < [fit November. 

CHAUVEAU’S COMPARATIVE ANATOMY of the DOMESTICATED ANIMALS. 
Translated from the Second French Edition, and Edited by George Fleming, F R.G.S., Veterinary Surgeon, Royal 
Engineers. With 450 Engravings on Wood. 8vo, 1/ tn 61 

A MANUAL of the ANATOMY of VERTEBRATED ANIMALS. By Prof. Huxley, 

LL.D., F.R.S. With numerous Engravings Fcap 8vo, 12s 

By the same Author, 

INTRODUCTION to the CLASSIFICATION of ANIMALS. With Engravings. 

8vo, 6 j. 

NOTES on COMPARATIVE ANATOMY a Syllabus of a Course of Lectures de¬ 
livered at St. Thomas’s Hospital. By WILLIAM MILLER ORD, M B Loml, M R C.P , Assistant-Physician to the 
Hospital, and Lecturer in its Medical School. Crown 8vo, $1 

The STUDENT’S GUIDE to ZOOLOGY. By Andrew Wilson, Author of “Ele¬ 

ments of Zoology," and Lecturer on Zoology, Edinburgh With Engravings. [In November. 

TABLES of ZOOLOGY: indicating the Tribes, Sub-Orders, Orders, and Higher Groups 
of the Animal Kingdom, for Students, Lecturers, and others By J. REAY GREENE, M.D , Profeasor ot Natural History 
in the QueenV University in Ireland. Three large sheets, 7 s 6 d the set , or, mounted on canvas, with roller, 18/. 

NOTES on NATURAL PHILOSOPHY. By G. F. Rodwell, F.R.A.S., Lecturer on 

Natural Philosophy'hr Guy’s Hospital, Science Master in Marlborough College. With 48" Wood Engravings Fcap 
8«>, 5 /. 

The ELEMENTS of NATURAL PHILOSOPHY. By Charles Brooke, M.B , M.A., 
F.K.S. Baaed on the Work of the late Dr Goldino Bird Sixth Edition, with 700 Engravings on Wood. Fcap. 
Svo, 1 ts. 6 d. 

An INTRODUCTION to PHYSICAL MEASUREMENTS; with Appendices on 

Absolute Electrical Measurement, See. By Dr. F. KOHLRAUSCH. Translated from the Second German Edition by T. H, 
Waller, B.A , B.Sc., and H. S. Procter, F C S. With Engravings. 8vo, 12 1. 

HARDWICH’S MANUAL of PHOTOGRAPHY. By George Dawson, M.A., Ph.D., 

Lecturer on Photography in King’s College, London. Eighth Edition, with Engravings Fcap 8vo, 51 6 J 

A MANUAL of PHOTOGRAPHIC MANIPULATION. By Lake Pries. Seeond 

Edition, Revised and Enlarged, with numerous Engravings. Crown 8vo, 6 c. 6 d 

J. ft A. CHURCHILL, NEW BURLINGTON STREET. 
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ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W. 


LABORATORY and CLASS ROOMS 
Pupils and Class and Private StudL. . 
Patente Conducted. Classes are 'now forming 
and Steam.—For Fees and Syllabus apply “ 
try, Science Department, Royal Polytet 


_._ANALYSES. 

Investigations connected with 

-- r * 1 -Pbyno*. 

iy technic Institution. 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Clsis-rooms of Berners College ars open for 
~ pda EVERY DAY and EVENING The subjects ef the above 


E. V. GARDNER, F E.S , F.S A., 44. Berners Street, 


SCHOOL OF CHEMISTRY, 

tO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHEK, F.C.S. 

The Instruction is essentially practical. there are no Lectures. Eac 


The Course of Study is arranged to qualify the Student as an Analyst 
and to enable him generally to apply the science to any branch of industry 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four On Saturdays the Laboratory is ro- 
The Charge is Five Pounds per Month This includes Instruction, 
Chemicals, Apparatus, &c. Occasional Students are received at the same 
e, namely. Ten Shillings per Month for eacji ^Half-day in the Week. 


Schoolmasters requiring personal 


Second Edition, revised, imperial Svo, price si 

MY GARDEN: 


Seventh Thousand, demy 8 vo, with so 

THE HEAVENS: An Illustrated Hand- 


By AMEDEE GUILLEMIN. 

Edited by J Nojman Lockyii, F.R S 
RICHARD BENTLEY and SON, New Burlington Street 


Second Edition in royal 8vo, with 138 Illustrations, price 05s 

TRAVELS IN THE AIR.—A Popular 

Account of Balloon Voyages and Ventures, with recent attempts to 
accomplish the Navigation of the Air. By J GLAISHER, of the Roya 
Observatory, Greenwich. 

RICHARD BENTLEY and SON, New Burlington Street. 


In crown Svo, with Filly Illustrations, 6». 

THE SUN. By Amedee Guillemin. 

Author of “The Heavens.” Translated by Dr. Phimoh 
RICHARD BENTLEY and SON, New Burlington Street 


In crown 6vo, with several illustrauons, yr fd , 

THE DAY AFTER DEATH, or, the 

Future Life as revealed by the Researches of Science. By Louis 
Figuikr, author of “The World before tho Deluge,” &c 

RICHARD BENTLEY and SON, New Burlington Street 
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WORKS ON SCIENCE. 


Now ready* Eighth Thousand, with Illustrations* crown 8vo, nr 

j.—THE EXPRESSION OF THE EMO¬ 
TIONS IN MAN AND ANIMALS By CHARLES DARWIN, 
F.R.S. 

а. -A NATURALIST’S VOYAGE ROUND 

THE WORLD, being a Journal of Research*, mio the Natiinl His 
tory ini Geology of Countries Visited By CH. DARWIN, F R S 
Eleventh Thousand Post 8vo, ft 

3. —THE ORIGIN OF SPECIES, BY 

MEANS OF NATURAL SELECTION , or, The Preservation of 
Favoured Races in the Struggle for Life By CH DARWfN, F R S 
Sixth Edition With Glossary of I erms Post 8vo, „ CJ 

4. —THE VARIOUS CONTRIVANCES BY 

WHICH ORCHIDS ARE FERTILISED BY INSECTS, nod on 
the Good Effects or Intercrossing By C 1 I DARWIN With Wood- 
cuts Post 8vo, ft 

5. —THE VARIATION OF ANIMALS and 

PLANTS UNDER DOMES TICA 1 ION By C II DARWIN Third 
Thou land, Wtth Illustrations > vols 8vo, 38* 

б. -THE DESCENT OF MAN, AND ON 

SELECTION IN RELATION TO SEX. By CH. DARWIN 
Eighth Thousand With Illustratiuns a vols 8vo, 34 s 


RECENT WORKS ON GEOLOGY. 


Eleventh Edition, with numerous Illustrations, 3 vols 8 vo, 16 t each 

X.—THE PRINCIPLES OF GEOLOGY; 

or, tho Modem Changes of the Earth and its Inhabitants, considered as 
Illustrative of Geology By Sir CHARLES LYELL, Bart, E ft S 

2. —THE GEOLOGICAL EVIDENCES OF 

THE ANTIQUITY OF MAN With an Outline of Glacial Post ter- 
tlary Geology, and remarks on the Ongtn of Species, with special refer 
ence to man's first appearance on the Earth By Sir CHARLES 
LYELL, F R S Fourth Edition, revised , u ith Illustrations 8vo, 14/ 

3. —THE STUDENT’S ELEMENTS OF 

GEOLOGY By Sir CHARLES LYELL Sixth Thousand Wuh 
600 Illustrations Post 8vo, ft 

SILURIA: A History of the Oldest Rocks 

in the British Isles and other Countries, with Sketches of the Origin 
and Distribution of Native Gold, the General Succession of Geological 
-- es of Ihe Earth's Surface By Sir KODER 1 U' 


RECORDS OF THE ROCKS; or, Notes 

on the Geology* Natural History, and Antiquities of North and South 
Wales. Devon, and Cornwall By Rev W SeSYMONDS, FGS 
With illustrations Crown 8vo, xar 

PHYSICAL GEOGRAPHY. By Mrs. 

SOMERVILLE Sixth Edition Revised by H W. Bams, R G S 
With Portrait. Post 8vo, ft 

a.—SOMERVILLE on the CONNECTION 

OF THE PHYSICAL SCIENCES. Ninth Edition With Portrait 
Post 8vo, ft. 


THE METALLURGY OF LEAD, includ- 

h^gpiLVERfeATION and ^CUPELLATION ' By JOHN 


JOHN MURRAY, Albemarle Street. 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used It hn been adopted 
by the principal Banks, Public Offices, and Railway Compimes throughout 

It writes almost instantly Full Black I Flowf easily from the Pe 
Does not corrode Steel Pens I Blotting-paper may be ,ii 


ipplied at 


HID OF ALL STA FIONFRS 


BEWLEY AND DRAPER, DUBLIN. 


F D ^ ** A most dcliciou* and valuable article." 

j| I Standard 

CARACAS 

" It 1* the very finest Cocoa ever offered A 

to the public ."-Court CircuUr \J \J f\ 

“Ar a delicious, refreshing, and nourishing beverage, with delicate flavoui 
fine^aroraa^UMrtamly surpasses anything that has yet been offered tc 


PURE AERATED WATERS. 

ELLIS’S 

RUTHIN WATERS, 



for GOUT, Luhia and Poti 
C 0 BK 8 BRANDED “R ELLIS & SON, RUTHIN," 


I/ondon Agents ,—W Bast & 


HOLLOWAY’S OINTMENT and PILLS. 

--All persons afflicted wth lad legs, sores, ulcers and skin diseases, 
who from want of means or other reasons cannot avail themselves of 
surgical treatment may release themselves of their complaints by using 
Holloway's purifying, soothing, and healing remedies In every out- 
v, ml complaint this wonderful Ointment brings about the most bene- 
hen l results by checking inflammation Internal pains, rheumatic and 
gouty tortures, scrofulous swellings, and contracted smews, may be 
overcome by diligently rubbing Urn cooling unguent into the skin. 
Durrhtea, too often tnc forerunner of Dysentery or cholera, should. 


RUPTURES.—BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

Is allowed by upwards of 500 Medical Men to ‘ - - 


steel spring, 
1 ft bandage 


-q being worn round the body, while the roquisi 
)wer is supplied by the MOC MAIN PAD ax 
LEVER, fitting with so much «u« Mid doeetu 


__ _ ___j during alaep. A 

woenpuv. ui^ui may be had, and th* Tram (which cannot 
fail to fit) forwarded by poxt, on the circumference of the body, 
• inchae below the hips, being sent to the manufltctunr, 

JOHN WHITE, ae8, Piccadilly. 

Price ofaaingl.Trurt, ifir., «*..«&. &*) „_ 

Double „ 31# 6 d,. 4 u , m j«. od. [Post-free 

„ Umbilical and jw 6*. * 

ELASTIC STOCKINGS, KNEE-CAPS, 

„„ for VaricOM Vein* and all cates ofWeakneu, and Swelling of the legi, 

Portage bee. 

JOHN WHITE, Mamitaottrer, eat, Piccadilly, London. 
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MACMILLAN & CO., CAMBRIDGE, 

Have the following Works for Sale, at the prices affixed, for Ready Money. 


Adams, J.C., Reply to various Brewster, D., On a new Spe- 

Objections which havo been brought againt his cies of Coloured Fringes With plate, 410, a t 
Theory of the Secular Acceleration of the Moon’* Edinburgh, 183a 

feu«”&c n m h"if h ?»°B» Mors ' in ' British Association for the 


Agassiz, L„ An Essay onj 


Advancement of Science Reports from the 
toT8™ori™s el ’^d n t»37j , »nd l * Wnfmtme- j 


— Lithographed Signatures 

, b v y o. 

Brongniart, A. tSJTeiJ- 

10 part 1 (except vol 7),’ 4to, 5X54 ' menli.re de Mmcralogto. With z6 plates, e 

Cambridge, U S >846-68 voK 8vo, h-tlf calf, 8, Cam, t8o7 

- Proceedings, vol. i to 8, Burmeister, H., The Organi- 

pace aoA roval 8vo, %l i6t * '*ton of Irilobttes, deduced from their I mug 

Cambridge tT S 1848-70 A (Unities Fdited from the German by Piofs 

— , * „ j, Bell and F Forbea With 6 plate., folio, .6r 

Andrews, T. and Tait, P. G., Kay society, 1846 

On die Volumetric Relation! of Ozone, 410, Cambridge ■— Astronomical 
1 * Obsorv itiottH m.ule at the Observatory of Cam- 

AnnaleS Nouvelles des Ma- imdge by the Rev James Chalhs, M A for 

The voh fo°r";C‘-' V °87o m " vT V&S W half ctoh^a.’ 49 ' S '’ 

m 10, hair calf (not uniform) the voi for 18711 Cambridge Philosophical So- 

m numbers. The vols for 1859 to 186a contain V ola .tori Comnlet. m 

Bulletm de Bibliographic, tl'Htato.re, ct de "‘it.t^Snrelent'bme VervScathe .8/ 
Biographic Mathetoatiqiu.j’ &r With pome P P y ,8j*-7t 

1 -o^pr;. UVrjr'i.fficLu ro" t';;; 1 . rw'/.v." 1 - Amon* 

numerous I ract. ,/ 3. ™ nnd ; the contributors will be found the mints of Piof 

Arago, Eloge Historique de,j{ggjwf # pSCVh^Hi^ifS 

Jarae. Watt, jr 6d >*J9 j 0 f, n Lubbock. Prof Owen, Prof Stokes, Trof 

Arbogast, L. F. A., Calcul des ^^C.sLd r ,n«?o74!ln“ d 0 rZ7,r^;fea^ 
Derivation., .to, « , »J* tasl)i>urfc j8oo Canada, Geological Sui vey of, 
Bally, F„ On a Remarkable 

Phenomenon that_ occtimin^Total ^antl^ Annular nits — Reports of Progress^ n> >805 — 
^ e ha'f’ca b f, 0 t6z H W. r ' S ’ W ‘ Ulam ' i0 "’ 1 v0 L'j'he fowdPl'wts oflbe nTmnn and'Upper 

Barrett, Lucas, Geological with™' ‘,',?iM f -^!p d .'s o?il.^cn*fm 

Map Of the Neighbourhood of Cambridge 1870-71 s vols r«y U 8vo, a/ 10s 
Mounted and folded, y 1859 Montreal, 1863-7* 

Baxter, W., British Fheeno- Ato^^Mumy' i sr^ Hun?rVs K k 

gaihous Botany . or, Figures and Descriptions Billings, Dr Dauson, F R S , &c 

JS^SSlSSSt | 3 ? Canada - Plans of various 

tops (published at 9/), 5* *3* M 1834-43 Lakes and Rivers between Lake Huron and the 
River Otuwo, to accompany the Geological Re 

Bell, T., A History of British port., >8s 3 - 5 « 4 to, half bound. v 

fvtcfeb d “ d by Mre v^ r r.tr " Th4 *■ Scdewtck. from Sir rriigi; •• 

Bezout, Theorie Generale des Carus, J. V., leones Zooto- 

Ai^kv.rv.t.o a*« a. miLTj brsten H#fl oder Tafel I —• XXIII 

Equations Alg6bnques, 4to, cair, 4^<^ ^ jail published) die Wirbelosen Thicre Folio, 

Boase, H., Contributions to- Cassin.J., Illustrations of the 

vrtfd. k knowledge of th. Geology of Cornwall B .rd. of c«llfornu>. 1 eaas, Oregon, British and 

With Geological Map »nd t coloured pl.t.., 6. Russian America Intended to contain desertp 

Penzance, 183a and hgureg 0 r all North American Birds 

- A Treatise on Primary 

Geology . being «n Examination, both Practi- logy With so coloured plates, imperial 8vo, 
cal and iheorctieal, of tha Older Formations cloth, 381 Philadelphia, 1865 

ivo, half e*if, 8» ts, 4 charpentier, Essai sur les 

Bolton, John, Geological Glaciers et sur le Terrain erraUque de Basin du 

Fragments, collected principally from rambles Rlwne W.th 6 plates and coloured map 8vo, 
among the rocks of Fumes' and Cartmel. With half calf, im Lausanne, 1841 

6 plates, 8V©, doth, ys td. Uimstone, 5869 Cheyneei Fluxionum Mctho- 
Boutiiny^ Note sur un nou- 
v-u ' «r ^«>r, 4 h>,» Cooke, J. P., On two new 

Bravais, A., Sur .les llgnes Crysmllme Compound, of Zmc and Antunony 

d’anckn niveau de la Mer dans le t mmark. With plat* and woodcuts. 4to, v 

With map, roy*I 8vo, 3# x8 3 p Cambridge, U.S 1835 


Curtis, J., British Rntomo- 

logy being Ilhistrations and Descriptions of 
1 . of Insccts fouB d m Great Britain 

and Ireland Containing coloured figures from 
Nature of the most rare and beautiful Species, 
and in many instances of the Plants upon which 
they are found 8 vols royal 8vo, newly and 
strongly bound, half morocco, gilt tops, W. 

The book contains 770 coloured Copper iljustra> 

Cuvier, Le Regne Anitnal, 3 

plates, rot M Bruxelles, >836 

Cuvier, Lecons d’Anatomie 

Compile Second edition, vols t to 7, in 8, 
sewed, ‘T Paris, .836-40 

Dalton, John, Meteorological 

pliset-yttons and Essays Second Fdition, Bvo, 
lmlfc.lf, si Manchester 1834 

Dalton, J., On the Phosphates 

and Arsenntcs, with numerous other Tract, by 

Mr ST’ Qn ' 1 '' &c ■ m 1 ,oL svo * 

Dalyell (Sir J. G.) Power of 

the Creator displayed i vreation With *45 
coloured plates 3 vols 4 w, half bound, gdt tops 
(pub at/ia i2x)^ 3 ,6* ,851 

Dana, J. D. # Zoophytes, thick 

royal 4 to of text with woodcuts, and royal folio 
Atlas of 61 plate', containing several hundred 
hundred beautifully coloured figures, * vols half 
calf, ncit. rare, £13 ior For U S Exploring 
F *ped 1 tinn Philadelphia, 1846 49 

i . i?" 1 / 100 copies printed for preienu The chief 
difficulty in making up complete sets of the valuable 
scientific Appendices to the United States E*ploi> 
by*Dana lt,OW COnsi!lt * M * ob,am,n ff fare work 

AtUhor ™h‘ ! ‘ St ° f ErTtU ’ by th * 

D’Archiac, le Vicomte, et 

Jttlcs Hatme, Description des Animoux Fosstles 
^du croupe nummulittque de find., precede. 

With 36 plates i«*&f ‘ Ptuis, 18S3.4 

Darwin, C., on the Distri- 

I button of the Erratic Boulders and on the Ct»- 
lemporaneous Unstrattfled Deposits of South 
America With map, 4 to. 5Z 1841 

Davreux, C. J., Essai sur la 

constitution Geognostique de la Province de 
Liege With 9 folding plates 4to half calf 
18* Bruxelles, 1833 

Day, F., the Fishes of Mala¬ 
bar With 31 plates, royal .to half morocco, 
large paper, with the plates coloured, scarce 
U +> r8J, 

De Candolle, A. P., Organo- 

graphte Vegetale, on description retsonne. des 
orcanes des Plantes, s vols, Bvo, sewed With 
With 60 plates 91 

De La Beche, H. T„ A Selec¬ 
tion or Geological Memoirs contained in the 
Annales de Mines 8vo. half calf With z ■ maps 
and plates. 8s s8«4 

Denny, H., Monographia 

Anopluronim Bntaanim, or Easav on the Britbh 
Species of Parasite Insects With highly magni¬ 
fied figures of each epcaet, beautifhny col nred, 
a6 plates, Bvo air. 184 a 

Delambre, Astronomic TheO- 

Hqu« et Pratique, 3 vol*, 4to, half nusia 38*- 
F*fi«g 

Descartes, Principle Philoso¬ 
phise, small 410. calf 7* Aastelodami, 

(To it tWSfiH W rf ) 
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Just published, Second Edition, 8vo, cloth, 343 pp , 7# 6aT 

RESEARCHES IN ZOOLOGY, Illustra- 

tlve of the Structure, Habits, And Economy of Animals By JOHN 
BLACKWALL, FLS 

M'As a contribution to our zoological literature of an independent kind, 


of Natural j 

JOHN VAN VOORST, j, Paternoster Row. 


BIRDS OF THE HUMBER DISTRICT. 

By JOHN CORDEAUX 


“It* author exhibits a happy instincc of the speculative and observi 
faculties which we have so gioatly commended He dues not only entir 
hi* note-book ornithological memoranda, but he endeavours to general 


RECENT WORKS. 


“One of the most charming, instructive, and useful biographies extant ” 

“ Will be much read and admired "—Fdinburfh Me dual Journal 
“A very skilful, honest biography, by 'an able and tudtemus friend of a 
nrm of commanding intellect and admirable character Spectator 

LETTERS from JAMAICA—" The Land 

of Streams and Woods ” Fcap 8vo, price is 6d 
“A very entertaining and well-written book "—(.mMn 
“ Nowhere else that we know of ran vou get a better idea of the outward 
aspect of things m Jamaica S , at,man 


endeavours to"generalise I The HISTORY of ENGLISH LITERA- 


JOHN VAN VOORST, r. Paternoster Row 


' New Work by DR LIONEL BEALE, F R S 

DISEASE GERMS - and on the Treatment 

ef the Feverish State at Plates, isr tut 


TEXT-BOOK BY DR BEAIE, F R.S 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE Bioplasm Pp 350, with aa Plates. 6» 6rf 


Eighth Thousand, with 70 Plate*, 4 Coloured, cloth, six. 

HOW TO WORK WITH THE MICRO¬ 
SCOPE By Dr Lion*l Bbai b, F R S 
A Manual of' Microscopical Manipulation Examining Objects under 


DESCHANEL’S NATURAL PHILOSOPHY. 

In One Vol Medium 8vo, cloth, i&i 

NATURAL PHILOSOPHY: an Elemen 


WANDERINGS of a NATURALIST in 

INDIA^ The Western Himda>a«, nnd^Cashmere By Or A 

“ The author need be under no apprehension of wearying lu* reader* 

He prominently combines the sportsman with the naturalist "—Sforltng- 

NOTES of a NATURALIST in the NILE 

VALI FY and MAT 1A By ANDREW LFirw ADAMS?, Author 
of 4 ‘ Wanderings of a Naturiliht m India” Crown 8vo, with Illustra¬ 
tions price 15* 

“ Most attractively instructive to the general reader M — foil's Mtsunger 

ARCHAEOLOGICAL ESSAYS by the late 

SIR fAMfcS Y SIMPSON, Bart MDDl L out of H«r Mije-tV* 
J’hysicwn* for Scotl »nd, ind Prufcssor of Medicine nud Mulwtlery mthe 
University of Edinburgh Edited b} John Stuart, LL D Secretary 
of the Society of Antiquaries of Scothnd, Author of * ihe Sculptured 
Stones of Scotland," &< i vol* sm 4to, half Roxbuigh, price 21 os 


Second Edition, with I wenty Illustration*, price 7 s 6 d, 

THE STORY OF THE EARTH & MAN. 

By J W DAWSON, LL D F R S ICS, 

Principal and Vice Chancellor of McGill University Montreal, 


“ Archaia,” ** Acadian Geology/* &c 


NATURAL PHILOSOPHY: an Elemen- * tffSXrST^t co™ 

tary Treatise By Prof DESCHANEL, of Pan. Tramlatcd and Moetic ’ -■ Brttuh Quarterly Kezina 
Edited, with extensive Additions, by J D Eibhbi l, D C L F R S„ *7, . h( . n i MMnt iv written volume b< 
Prolwwr of Natural Philosophy in the Queen's < ojlege Belfast. Illus ar £ physical geology of the ea 

trated by 760 Engravings on Wood, and Three Coloured Plates * discussion of the theories of the a 

Also, separately, in Four Parts, limp cloth, is 6 d each min upon the earth ' — 4 thena um 

Part I Mechanics, Hydrostatics, and Pneumatics Tart IT Ilcat < this most valuable volume 
Panlll Electricity and Magnetism Part IV Sound and Light either for themselves or for the sake o 

" Systematically arranged, clearly written, and admirably illustrated, scientific sulgccts, presented in a re, 

showing no less than jrfio engravings on wood, and three coloured plates, it mony and intelligence —Christian I 
forms a model work for a class in experimental physics Saturday __________ 

London- BLACKIE & SON, Paternoster Buildings Crown 8v 


“ I he pleasantly written volume before us tells the story of the palaeon¬ 
tology and physical geology of the earth in pre human ages, and closes with 
a discussion of the theories of the appearance, late in geological time, of 
m in upon the earth ' — ^ thena urn 

• I his most valuable volume We commend the book to all who, 

either for themselves or for the sake of others, wish.to obtain information on 
scientific sulgccts, presented in a reverential spirit, and with singular har- 


riSLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 

» Which gives abundance of Oionc and is not liable to be broken."— 
Nature, June is and ip, 1873 
AND ALL KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND S FILLER, 

178, BROMPTON ROAD, S.W., 

(T)M* ipiOTtcs' walk from South Kensington Museum). 
Agosti* for HartnocHs Microscopes, etc, recommended by Prof. 
Rutherford, M.D., F.R.S.E, 


THE HIGHER MINISTRY OF NATURE 

Viewed in the Light of Modern Science By JOHN R. I EIFCHILD, 
A M , Author of “ Our Coal Fields and our Coal Pus," " Cornwall Ita 
Mine, and Mwere,”&c 

“ A rich contribution to the mental necessities of our time It “the work 
of a mind comprehensive in its grasp, di.ep in its sympathy with nature, 
andjstrong in its love of truth The nithor is known to science as a writer 
on geological subjects whose contributions deserve the highest respect — 
London Quarterly Revteiv 

'•Those whodelight in speculations on the border-land between die natu- 


•‘Mr Leifchild glances with > 
and vague theories of Darwin, tu 
discusses minutely and with res. 


it clearness and vigour at the startling 
many of his most successful critics , he 
skill such topics as mental and moral 
sm, as handled hy Dr Beale and Prof, 
t on to the subject of death, the unmor- 
conceptions of God and the world of 


London; HODDER & STOUGHTON, »7 and 3t, Paternoster Row. 







cvi 


NATURE 


[Sept. 18, 1873 


MACMILLAN AND C/O S 

ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J NORMAN LOCKYER, F.R.S. 

With numerous Illustrations. Royal 8vo, uniform with Roscoe's “ Spectrum Analysis," Thomson’s “ Depths of the Sea," and 
Ball’s “ Mechanics ” 

On the THEORY of SOUND. By Lord RAYLEIGH. 8vo. 

CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 

Inhabitants of Europe By W. BOYD DAWKINS, F.R.S. Illustrated Royal 8vo. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F.R S. With numerous Illustrations Crown 8vo. (Vol II. of Naturk Series.) 

GLAUCUS; or, the Wonders of the Shore. By the Rev. CHARGES KINGSLEY. 

With numerous Coloured Illustrations. New and Revised Edition. Ciown 8vo. 

FIRST PRINCIPLES of MODERN SCIENCE ; or, a First Course of Lectures delivered 

in the University of Cambridge By the Riv T K BIKKS, Professor of Moral Philosophy. CroWn 8vo, &s. 6i. 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, DU, Crown 8vo 

COMPARATIVE POLITICS. By EDWARD A- FREEMAN, D.C.L. Lectures at the 

Royal Institution 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. By the Rev J. R. GREEN, M A. Crown 8vo. 


OLEOGRAPHS AND ENGRAVINGS. 


A SELECTION OF THE MOST BEAUTIFUL LANDSCAPES 
AND FIGURE SUBJECTS IN HANDSOME GOLD t RAMES, 
FROM ONE GUINEA FACH 
Anyone just furnishing should poy a visit to 
QEO. REES, 

41, 42, 43, RUSSELL STREET, OPPOSITE DRURY 
LANE THEATRE. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Algernon Clarks, Secretary to the Central Chamber ol 
Agriculture, 


_a (which __ 

original papers on practical 

ana a mass 01 intelligence 01 particular value to the agriculturist. 

The Loudon Corn, Seed, Hop, Cattle, and other Markets ef Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning Price 3d, or prepaid, ijr a year post tree. 
Published by W. PICKERING, at, Arundel Street. Strand, W.C. 


THE BREWERS’ GUARDIAN : 

A C ortnightly paper devoted to the Protection of Brewen’Inteiee te. Licensing, 
Legal, and Parliamentary matters. 

Rivibw or ths Malt and Hor Tracks ; and Wink and Spirit Trades 
Record. 

The Official Organ of the Country Brewers’ Society. 

(Founded rSre.) 

"The Brewers'Guardian” is published on the Evenings of every alternate 
Tuesday, and is the only journal officially connected with brewing mteresU 
SubscripUon, i6r id. per annum, post free, dating from any quarter-day. 
Single Copies, ir. each. Registered for Transmission Abroad 
Offices—j. Bond Court, Walbrook, London, E.C. 


THE 

JOURNAL OF APPLIED CHEMISTRY. 

A MONTHLY PUBLICATION OF it PACES QUARTO , 

Devoted to Chemistry as applied to Arts and Manufactures, Agriculture 
Metallurgy, tkc &c 

At Two Dollars and Twenty-five Centt per annum, or One Dollar and 
Kingd m* C '” U Pa * d “"“I’ 111 Advance, including postage to Uuued 
Each number contains Original Articles on General Chemistry appbed to 
Arts and Manufactures . Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 

A suitable apace is also devoted to Practical Recipes sod interesting Scien¬ 
tific haett. 

* ull and carefully-prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given in each number for New 
York, Boston, and Philadelphia, with Tables of Imports. 


EIGHTH VOLUME, commenced with January number. 
DEXTER & CO, PUBLISHERS, 

Spruce Street, New York , 48, Hanover Street. Boston , and lag, St 
4th Street, Philadelphia, Pa., U S A. 


“THE GARDEN/’ 

A Weekly Illustrated Journal Davotod Solely to Horticulture la alt it* 
branches. 

THE GARDEN is conducted by William Roiinson, F.L.S., Author#! 
" Hardy Floweri," " Alpine Flowers for English Gardens,” ‘“nie Paths, 
Promenades, and Gardens of Parts,” fte.1 and the best Writer* in every de¬ 
partment of Gardening are contributors to It* page*. 

The following are some of the aubjecu regularly treated of In lu pegs* !— 


The Greenhouse and Stove. 


Thermit; Garden. 

Room’and WbJdow Garden*. 

Notes and Questions. 

Market Gardening. 

Trees and Shrubs. 

beobtained ^otq^i^allNewaagen ta an d at the Railway 

or a Quarter, 91 


td percopy It may Mao be had direct from the Office at g*. 
V Half-year t and ur fid for a Year, payable la a? 

Moathly Parts. Specimen Copies (post-free), tld 

37, Southampton Street, Covent Gajdoa^ W.C 
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B R O W N I N G’S 

NEW ROTATING BODY MICROSCOPE. 

The Model Microscope, with highly finished Brass Band, X s d. 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-piece, Concave Mirror, and i-inch Objective, 
and {-inch object glasses .. . 550 

The “ Complete ” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Ejc piece, and two high-class Objectives, i-inch and .{-inch 
of which the performance will be guaranteed , | to 4 

The above Instrument, Bihooular . .. 10 10 o 


Stephenson’s New Binocular. 

List of Microscopes free 

JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO TIIE ROYAL OBSERVATORY, &c. 
63, STRAND, WC and ill, MINORIES, LONDON, E 
ESTABLISHED 100 YEARS. 

An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 


J. F. PRATT, 

AGENT AND IMPORTER OF 

DR. E. STOHRER’S BATTERIES. 

420, OXFORD STREET, W. 

Orthopedic Mechanician to St Bartholomeiv's Hospital 

THE PEN OF THE DAY FOR ORDINARY WRITING, 

VERY STRONG AND DURABLE, 

as. 6d. PER GROSS. SAMPLE BOX CONTAINING 3 DOZEN, ktt. 

THE “NEEDLE” PEN. 

TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETTANDCO., 

GENERAL STATIONERS, 

33, BENNERS STREET, OXFORD STREET, LONDON, W 
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“ A CABINElr OF CURIOSITIES.” 




In Two Volumes, Royal Octavo, Price One Guinea, 

PROFUSELY ILLUSTRATED BY CURIOUS WOOD-ENGKAVINGS, HANDSOMELY BOUND IN CLOTH, 

Edited by ROBERT CHAMBERS, LL.D. 

THE BOOK OF DAYS. 

A WORK CONSISTING 01- 

i. MATTERS CONNECTED WITH THE CHURCH KALENDAR. 

Including the Popular Festivals, Saints’ Days, and other Holidays With Illustrations of Christian Antiquities m general. 

2 PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 

3 FOLK-LORE OF THE UNITED KINGDOM. 

Namely, Popular Notions and Observances connected with Times and Seasons. 

4 NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 

Connected with the Days of the Year. 

5. ARTICLES OF POPULAR ARCHAEOLOGY, 

of an Entertaining Character, tending to Illustrate the Progress of Civilisation, Manners, Literature, and Ideas in these Kingdoms. 

6 CURIOUS FUGITIVE AND INEDITED PIECES. 

7. CURIOSITIES of L TERATURE, and ODDITIES of HUMAN LIFE and 
CHARACTER. 

It has been'the desire of the Editor, by this work—while not discouraging the progressive spirit of the age—to temper it with 
affectionate feeling towards what is poetical and elevated, honest and of good report in the old national life; while m no way dis¬ 
countenancing great material mlciests, to evoke an equal activity in those feelings beyond self, on which depend remoter but infinitely 
greater interests, to kindle and sustain a spirit of patriotism, tending to unity, peace and prosperity in our own estate, while not 
exclusive of feelings of benevolence, as well as justice, towards others. It has been, further, the desire of the Editor that these 
volumes should be a repertory of old fireside ideas in genera!, as well as a means of improving the fireside wisdom of the present day. 
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THE MINERAL WATERS OP VALS. 


The Waters of Vais owe to their low temperature and to their richness in carbonic acid, the possession of a capacity which 
permits them to be transported to the longest distances without undergoing the least alteration. 

The springs Samf-Vean, Ptdntttse, Dhirie, Jhgolittt, Magddrint, by their alkalinity, fluidify the liquids of the abdominal orgstls, 
and communicate to them a reparative impulse. They increase and facilitate the urinary secretion and cutaneous perspiration. 
They disaggregate the molecules which constitute, by their union, gravel or calculus of the kidneys or of the liver, and pre-rent 
nephritic or hepatic colics; they ward off gouty attacks and lessen notably their violence; they prevent green sickness by restoring 
regular movements to the organs; they awake vital motion ; neutralise the acidities and dispel the heaviness Of stomach, prepare 
for easy digestion, and give, Tn short, to the whole economy a comfort that one would vainly seek elsewhere. 
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Egyptian Geese, yuung (Cheualope* agyptmea), each 
Can id i Geese, ft males (Beriuch canadensis), each .. 
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By the same Author 


p 7<jf>, with ’SoFngn 


iss, that wc possess 


TEXT-BOOK OF ZOOLOGY, 

FOR THE UM OF SCHOOLS 


LatJy puhlu/iiJ by Hi, mm, AtUhoi 

INTRODUCTORY TEXT-BOOK of ZOO 

LOGY, for the Use of^Junior Classes Second Edition Pp >19, 

EXAMINATIONS IN NATURAL HIS¬ 
TORY Hein* n Progressive Series of Questions adapted 10 the 
Author’s Text Books u 

A MANUAL OF PALEONTOLOGY, for 

Palaeontology Crown 8vo Pp Gao, with 400 Engravings 151 
of Paleontology and the study of Organic Remains ^—Atkoutuni, July n 
WM BLACK WOOD & SONS, Edinburgh and London 


Will be ready 15th October Extra fcap 8vo, doth, price m 6 J 
COLLINS' ADVANCED SCIENCE SFRIES 

ANIMAL PHYSIOLOGY: the Structure 

and Function, .f the Human Body By JOHN CLELAND, M D 
F R.S , Professor of Anatomy and Physiology in Queen's College, Gal¬ 
way With 150 Engravings 

London and Glasgow WILLIAM COLLINS, SONS, & COMPANY. 


FLORA AUSTRALIENSIS. A Descrip¬ 
tion of the Plants of the Australian Territory. By GEORGE 
BENTHAM, F R S , assisted by Boron Ferdinand Mueller, (MG, 
F R S Vol. 6 Thymetcic to Dioscondev not 

L. REEVE & CO, 5, Henrietta Street, Corent Garden 


PROF. FERRIER’S RESEARCHES on 

the FUNCTIONS of the BRAIN See West Riding Lunatic Asvlum 
Medical Report., 1873 Edited by J Crichton Brown*, M D, 
F.RS 

SMITH, ELDER, & CO, ij, Waterloo Place, London 


INTRODUCTORY TEXT - BOOK OF 
GEOLOGY. 

By DAVID PAGE, LL D. F G S 
Professor of Geology in the College of Physical Science, Nt wcastle-on- 

A New Edition, being the Tenth, revised and extended, with Engravings 
Ad a Glossary of Scientific Terms In crown 8vo, pnee a s f*/ 


ADVANCED TEXT-BOOK OF PHYSI¬ 
CAL GEOGRAPHY. 

By DAVID PAGE, LL D F fi S 
Second and Enlaiged Edition, wiili Engravings and Glossary 


THE CRUST of the EARTH A Handy 
GEOLOGY for GENERAL READERS. 
HANDBOOK of GEOLOGICAL TERMS, 

mingy, and Pliysu d Gcugi ifliy h ..Urged 71 (,/ 

I'dill Fdiliou 

INTRODUCTORY TEXT BOOK of Phy¬ 
sical GFOCiRAPHY With Sk-tcl. M ips u d Illustrations at 
WILLIAM BLACKWOOD & SONS, F dinburgh and London 


Eighth Thousand, with 70 PI ile* 4 ( oloured, cloth, jts 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Lionki Bvaj e, I Its 

immmg Objcet* under 


HARRISON, J 


1 Mill 


OWENS COLLEGE, MANCHESTER. 

Jhc SESSION 1873-4 Will l» OP* NLDm the New Ihuldings. Oxford- 
road on l’uesd ly, the 7th <)ctr>ber, it twelve o’clock it noon, by his Grace 
tin DUKE of DEVONSHIKJ K G , President of the ( ollegc 
In consequence of the limited aci ommod ition which can be afforded for 
this meeting only invited gu<sn and students holding tickets can l»e admitted. 

lhc Council invito all Grulu ite* attending this meeting to wear Academical 
Costume 

I ickets, not transferable, may be oh* uned by botiJ fide students nthcr of 
the day, evening, ur medical cln*wi (or persons proposing to Income *«th in 
the t nsuing session) on ipphcation to tht Registrar until tfir mim» cr allotted 
for* tudents is exhausted 

The Principal will attend at the College on Wtd’iesihy. the xst October, 
md following da ys except Saturday, at 103 m for the purpov-of FnroJUug 
Students for the Day Classes and Medical School 
( andtdates for admission must notin'* undei 14 yens of igc, and those 
under 16 will be required to pass a preliminary #v munition m hnglidj* 
arithmetic^ and the elements of Latm Prosper Lust.-, will bc^ sent on ^ppk* 

ships and entrance exhibitions, will lie found in the «. dcudor winch may be 
obtain fid from Mr Cornish, iPict adiiiv, Poufcsclh r to the C ullage, and at 
the College Price a s 6rf , by post a-> 10/ 

OWENS COLLEGE. 

EVENING CUSSES 

The EVENING SFSSION ulll commuite on Monday, lhc tub October. 
New Istuaenil (only) will be idumicd ou Wednesday, the 8th, uid two 
following days, from o )o lo n pm lo.mn slmlents m iv re-enter on 
Monday, the 13th, to I rally, the 17th Oclobc. inclusive, from 6 3010 9 p.m, 
J HOLME NICHOLSON, Registrar 
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BROWNING’S 

NEW ROTATING BODY MICROSCOPE. 


The Model Microscope, with highly finished Brass Band, £ 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-piere, Concave Mirror, and i-inch Objective, 
and £-inch object glasses .. 5 

The “ Complete ” Microscope 'l’his Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, i-inch and |-mch 
of which the perfonnance will be guaranteed . 7 i 

The above Instrument, Binocular 10 1 


JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c. 
63, STRAND, W.C and m, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 


Stephenson’s New Binocular. 


THE ONLY CHEAP FARMERS 1 NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

by John Algernon Clarkic, Secretary to the Central Chamber of 
Agriculture, 

J>votes special attention to the discimions and proceedings of the Cham- 
of Agriculture of Great Britain (which now number upward* of 
\tt,oo© members), beside* giving original papers on practical farming, 
vul a massuf intelligence of particular value to the agriculturist. 

I be London Corn, Seed, Hop, Cattle, and other Markets ef Monday 
are specially reported in this Journal, which is despatched the same 
evening so as to insure delivery to country subscribers by the first post 
on Tuesday morning Tnre 3/, or prepaid, 151 a year post free 
Published by W PICKERING, ax, Arundel Street. Strand, W.C. 


TWO COURSES OF LECTURES 


F GIVEN AI KING’S COLLEGE, LONDON, 


is gn«n on Wednesday and Friday mornings, from 9 to 100 clock, com¬ 
mencing Wednesday, Oct 8lh, and terminating at Faster, 1874 lhe other 
court*** Are given on TL hursday’eveumgs from 8 to 9, commencing Oct 9th. 
I he lectures ire illustrated by a very extensive collection of specimens 
Practical Instructions 111 Mineralogy and Geology is given by Prof 
'l bnnaht F G S , at his residence, 749, Strand, W C 


DU HARTWIG’S POPULAR WORKS ON NATURAL HISTORY 

*t-a. *•-- Fourth and Cheaper English Copyright Edition, enlarged 

1, with a coloured Hydrographic Map of both Hemispheres 
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TEXT-BOOK BY DR BEALE, F.R.S 

AN INTRODUCTION TO PHYSIOLOGY 

aud MEDICINE . Bioplasm. Pp 350, with aa Plates, 61 bd 
J ft A, CHURCHILL 


New Work by DR LIONEL BEALE, F R S 

DISEASE GERMS: and on the Treatment 

•f the Feverish State a» Plates, ,,, bd 
I Supposed Nature II Reel Nature III Destruetioa 
J & A CHURCHILL 


SUITED TO THE NEWLY-REVISED SYLLABUS 


Practical Work F or ist Stage Scu-iicc and Art Department s F x 
dons, and for General u*e By W 1 Pi ltd, (. i rutilated S 
Teacher Carefully rt vised by accredited uithoutu.* Ulus 


“ THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture in all Us 


_ies” and Gardens of Parts,’* &c , and the heat Writers in every tie’ 

partment of Gardening are contributors to its pages 
The following are some of the subjects regularly treated of in Us pages - 


Room and Window Gardens 
Notes and Questions 
Market Gardening 


The Kitchen Garden. 


The Garden may be obtained through all Newsagents and atthe Railway 
Bookstalls, at 4 d per copy It may also be had direct from the Office at 5s 
lor a Quarter, 91 grf for a Half-year, and tor bd for a Year, payable in ad¬ 
vance, and in Monthly Parts. Specimen Copies (post-free), sjd. 

17, Southampton Street, Covent Garden, W C 


HOLLOWAY’S OINTMENT and PILLS 

—Negligence, alwiys mcxcuwble. becomes altogether unpaulon iblc 
when a pestilence such as cholera threatens to stalk through the land, 
and rolentlessly claim all ages for its victims Have these remedy 
finitely let this O mtment be williniJy, bn:»kly, and persev cnngly rubbed 
upon the abdomen when disordered At certain reasons, when the nr 
ts rile with infection and the water provokes disease, it becomes the 
paramount duty of all invalids to kerp themselves ami then families m 
hiU health and vigour No wound or sore should lx* permitted to run its 
destructive course, when nil mu h predefining cause*, of daugt r m*ty Jx* 
effectually remo> ed by this, healing Ointment uid these purifying rills, 
without enervating or irritating the constitution 


MACMILLAN’S MAGAZINE. 

NO. 168. FOR OCTOBER. 

CONTENTS OF THE NUMBBK 
■ his Life, Times, and Work," By Mils Phillimore 

m Black. ... 
pters XIX- 


a.-"ApJmM» of Thule” By William Black. Atuhor of •< The Strange 
Adventures of a Phaeton Chapter 
j.—"Gothenburg Again ” By W D R 


' B/wr 

t—“ Masson's Iafe of Milton ” By Geo'rge Barnett Smith 
6.—"Mv Time,and what I ve done with it By F C Burnand. Chapters 
XXIV -XXVI. 

.—"The Pnest's Heart.” By Canon Kingsley * 

5,_"The Oxford Union ’’ By Edward H. Nicholson, late Librarian to the 

Society. 

MACMILLAN ft CO , LONDON 
Sold by all Booksellers, Newsagents, and at all Railway Stations 


SCIENTIFIC PUBLICATIONS. 


THE SPECTROSCOPE AND ITS APPLI- 

C AI IONS J NORMAN LOCKYLR, FRS With Coloured 
Hue and numerous Woodcuts liana Vol I of “ NAIURE 
SERIES/* a Sen. » of PupuKr Scientific Works now in rwwe of Pub- 


THE DEPTHS OF THE SEA . an Account 

of the General Results of the Dredging Cruises of H M S I'onufiine 
and I lehttum, dining th» Summer* of »8(>8, j86w, and 1870 undi r the 
Scientific Dncction ot l>r Carpenter, F R. S , J Gwyn Jeflieys 1' R S , 
and Dr WyvilU 1 homson, b R S By Dr WYVILLk THOMSON, 
F RS, Directoi of the Sucntihe Shift of the Ckallen^tr Expedition 
Ij 8vo, doth, extra gilt, with^ncailj 100 Illustrations and 8 Coloured 

"Nothing can l»c more 1 imtpk te than the i< count of the scientific results 

of life brought from the duk depth, ol tli< «coin, by charts of soundings, 
uni claboi ite table s of deep sei teinpu Uiirc ”— ihilly AVttn 

l oolmg at the engraving it is not too unit h to that no such illus* 
tiations of th« peeuhailv delu ite tnd complicated forms of lower animal life 
hive yet appeared ’ J inns. 


THE FORCES OF NATURE. A Popular 

Introduction to the Study of Physic 1) Phouonnni By AMEDEE 
GUI I LF MIN I ran 1 mil fr»m tin lmuh by Mm Nokman 
I iHKyFB, and ldmd, with \ddihoii uni Notes, by J Nonman 
1 (>f xar«, 1' K S IJIustrdcd by u Coloured Blue* md 455 Woodcuts, 
Sit ond l dition Royal *»vo cloth « xtra, iu f*/ 

‘ I ranslator ami Fdiior bwe done justice to their tmst The text hat 
all the force and llow of original w ruing combining faithfulness to the author’s 
im mmg with piuity and independence mregird to idmm while tin teehm- 
< il precision and »c«.uraty pervadim, the work throughout, Apeak of the 
m itf hful editorial supervision whirh his been givm to every sr entitle 
< 1 < lad Altogether, the woii- m tv he ml to lm< no pir did, either in point 
of lulutvi or attraction, «s a pojml ir in uiual of physic.il si tenet ”— Saturday 


THIRD EDITION OF PROF ROSCOE’S 

l FUTURES ON Tin SPEC 1 RUM \NAI VMS Revised 
throughout, with \ppcndiqcs. Lngrtvmjo, Mips, m«l l hromo I itho- 
graphs of the Spectia of the l hcoucal Elements and Heavenly Bodies 
Medium 8vo, cloth extra, ns 


The LIFE and LETTERS of JAMES 

DAVID FORBES F R S , lit. IVmui.il of the United L allege in the 
University of St Andrew's By I CAMIM1M L bllAIRP" 11. D , 


’ Not only a biognphy which all hould ri ij, hut i acientific treatise 
without which the shelves of no physicist *1. lihriryt an be deemed complete ’* 
- Standard 


( on 1 rnts —- Administrative Nihilism 'lhe School Board*, what 1 hey 
( m Do and What I hey May Do On Medit al Education Yenar On the 
] orniition of Coal On t oral and Coni Reef# On the Method* and 
Kr iiIls of Ethnology On some Fixed Points m British Ethnology 

Mr DarwinS Critics I he Geneadogv of AmmalJf Bishop Berkeley and 
the Metaphysics of beusation 

By the same Author, 

SERMONS, ADDRESSES, and 


The CONFLICT of STUDIES, and other 

Fwyt'm Subjects tunneled with FDUC ATION By ISAAC TOD. 
HUNTLR, M A. F R S, late Fellow and Principal Mathematical 
Lecturer of St John s College, Cambridge 8vo, iui bd 
Contents —The Conflict of Studies —t-ompctuive h xammatiouv Pri¬ 
vate Study of Mathematic, Academical Kclorm Flementary (.eoraetry. 
7 he Mathematical Tripos 

The BEGINNINGS of LIFE . Being some 

Account of the Nature, Mode* of Origin and Transformation* of Lower 
Organ MUM. By H CHARLTON BaSTIAN, MD F R S» With up. 
ward* of 100 ZUiutratfotu a vote crown 8vo, iHs 


MACMILLAN & CO., LONDON. 
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E. GALLAIS & CO., 

OWNERS OF THE ESTATES Of COS. LABAJRY AND POTEMAC (CLOSE TO THE CHATEAU LAFITTE) 
BORDEAUX, 

Beg to announce the following Wines of their own growth i 
GOOD SOUND ORDINAIRE i+r PER DOZEN. 

RICH FULL-BODIED POTEMAC 241 „ 

AFTER DINNER WINE. 

COS LAHARY, 1865 66s. PER DOZEN. 

IMPORTERS Of AIL OTHER RINDS OF WINE , Src 

27, M A RG A RET STREET, REGENT STREET, LONDON, W. 


THE PEN OF THE DAY FOR ORDINARY WRITING, 

VERY STRONG AND DURABLE, 

2S. 6d PER GROSS SAMPLE BOX CONTAINING 3 DOZEN, is. 

THE “NEEDLE” PEN. 

TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, LONDON, W 


PnUuhtd Monthly, Puce One Shilling 

A R T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAyUF HOMINIS” 

Contents for October— Our Illustrations —1. Infantile Amusements; 2. “Consolation,” by Henri 
Bource ; 3. “Art and Love,” by J. Berlin A Chapter in the History of recent English Art-Pottery Exhibition of 
the Art-Union Prices. Art Notes and Gossip Reviews. 

London . SAMPSON LOW, MARSTON, LOW, & SLARLE, 188, Fleet Street, E.C. 

Edinburgh MENZ1ES & CO. Dublin McGLASHAN & CO. 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 

“ Which gives abundance of Orone and ii not liable to be broken 

Natur«, June it and 19,1873, 
AND ALL KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 

Agents for Hartnoek's Mieroscofies, etc., recommended by Fred, 
Rutherford, M.D., F.R.S.E. 


RUPTURES.—BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

U allowed by upward, of 300 Medical Men Co be the most effec* 

M i&uu * Keel spring, so often hurtful ui it, effects, u here avoided, > 
9 soft bandage being worn round the body, while the requisite 

u> iby/UH resuttng power I, supplied by the MOC MAIN PAD and 
9 Mf, I PI PATENT LEVER, fitting with so much ease and closeness 
£d (i U/w that it cannot be detected, and may be worn during sleep. A 
IwV F descriptive circular may be had, and the Truss (which cannot 
I fail to fit) forwarded by post, on she circumference of the body, 
a Indus below the hipc, being sent to the manu&cturer, 
JOHN WHITE, aa8, Piccadilly. 

Price of a single Truss, 16*, aw., >&.&£, and jit 6 d.) 

“ , Double ,, jtr bd, 4m . and jm. id [Post-free 

Umbilical oar. and jar id. ) 

ELASTIC STOCKINGS, KNEE-CAPS, 

Ac., f M Varicose Veins and all cases of Weakness, and Swelling of the legs, 
Sonins. Ac. 1 Bey are porous, light in texture, and inexpensive, and drawn 
on over an ordinary stocking. Pnce 4 1. bet., yr id, lor , and lit. each. 
Postage Dm. 

JOHN WHIT*. Maaulacturer, nnS, PieeadUly, Londoo. 



A 'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

14 To the solid pound 

Of Nature trusts the mind it huh builds tor aye ."— Wordsworth 


No. 205, Vol. 8] THURSDAY, OCTOBER 2, 1873 [Price Fourpenci 


Registered »a Newspaper at the General Post Office [All Rights are Resetved. 


ROYAL SCHOOL OF MINES. 

, Professor FRANKLAND, DCL, FRS, will commence acoun 
Forty Lectures on INORGANIC CHEMISTRY at the Near Duitdi 
Exhibition Road, South Kensington, on Monday next, the 6th Octobei 


TWO COURSES OF LECTURES 

ON GEOLOGICAL MINERALOGY 
WILL BE GIVEN AT KING'S COLLEGE, LONDON. 
BY PROF TENNANT 


instruction, £6, 

TRENHAM REEKS, Repstrar 

Ts«nant Pf.h.st his residence, 149, Strand, W C 

UNIVERSITY of DURHAM COLLEGE 

OF PHYSICAL SCIENCE, AT NEWCASTLE-UPON-TYNE 

KING’S COLLEGE 

EVENING LECTURES. 

Chsmistxy —Mr W N HARTLEY 


(lava attained the age o 
■ will be held as in form 
a respecting the Exat 


e, Laboratory Regulations. Scholarships, Exhibitions, Hours of At- i 
ice, &c, will be found in the Prospectus of the College, to be had ; 
n application to Mr. Titeo. Woon Bunking, Secretary to the 


ANIMAL PHYSIOLOGY. 

KING’S COLLEGE. 


College. EVENING CLASSES. 

----- Dr URBAN PRITCHARD will commence his Winter Course or 

SCIENCE TUITION BY CORRESPON- Mftfc k 

PENCE —Mr. ROUTLEDGE, B Se F C S, Bowdon, Cheshire the Unitersity of London. 
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MACMILLAN & CO., CAMBRIDGE, 

List of Second-hand Scientific Books ( continued ). 

Meteorological Papers pub¬ 
lished by authority of the Board of Trade, 4 


■857-601 

Monge, G., Application de 

1'Analyse h la Geometric, revue et cotngie par 
Liouville, 4to, half calf, very scarce, 76, 


Quarterly Journal of Pure and 

* - -- Edited byj I Sylv 1 

d by Profess 


ter and N M Ferrers, 

Stokes and Cavley, and h 
5 half calf, vole 6 to 9 in a vols half calf, to 
gether 9 vols in y. not uniform, >/ 


Murray, A., the Geographical 

Distribution of Mammals With upwards of 100 
plates and maps, and many woodcuts, 4to, cloth, 
(pub 3/ 34 ), i8i i860 

Naturalist’s Library, edited 

plates, 40 vols , leap 8vo, cloth, new, gilt tops 
(pub 1 a/), 5/ 5/ Birds *4 vols Animals, 13 
vols Insects, 7 vola Fishes, 6 vols 

New York, Report of Geolo- 

peal Survey, bv De Kay, L C B*ck, T A 
Conrad, W W Mather, E Emmons, L 
Vanuxen, and James Hall a vols m 1, royal 
8 vo, half calf, 1 at Albany, 1838-9 

Observations Meteorolo- 

giques faites !i Monts Oural, 1839 45, and 1850- 
5» 54. 9 P* rts , 8vo, sewed, 8r 

Owen, D.D., Report of a Geo¬ 
logical Survey of Wisconsin, lows, and Mmne . 
sola , and incidentally of a portion of Nebraska 
territory With a large number of maps, pUtes 
and woodcuts Roysd 4to, cloth, 78s 

Philadelphia, 185a 

Owen, Prof., Papers read 

before the Geological ^Society, 410, sewed, ' 

Palaeontological Society’s 


Steinhauer, On Fossil ReH- 

quia of unknown Vegetables In the C »1 Strata, 
— Maclure, W , Observations on the Geology if 
the United States With geological map and 3 
plates, 1 coloured, y< 6J. i8ig 

Swainson, W., Introductory 

ition* on the Natural System — Lea* I > 
it ion on the Genus Unto With *6 plates 
illy coloured. With 9 other Tracts by 


mgs of the Geological Society, 1830 and i8a», 
Bvo, is 64 —On the New Red Sandstone in the 
of the Eden, and North western Coasts of 




— Four Letters to the E 
f entry, in reply toR M ! 
Camb 1836 —On a propos 


('aradoc Snm. . . .... 

, <11 May Hill Sandstone, (a) Cara 
tvn is 183a -On the l lawfica 


■ •Tomrnclatiire o 
d end Wales 

, . .1 the Preside!..._ 

the Anniversary Meeting of the Geological Society 1 
of London, Feb 13,1856, it 

Sedgwick and Murchison 

On the Deposit* between the Primary Rocks 
the Ooofttic Series in the North of Scothnd — 
Darwin On Volcanic Phenomena in South 
Am*nci With other scarce Tracts by Sedg 
wick, Darwin, Lonsdale, and Winch * * 
numerous plates, 4a# 

Sedgwick and Murchison on 

’ Distribution and C lassification of lh« Older 
" ' Deposits of the North of Germany 


Forties, Henatow, S 
rol 4to hatf calf, 30/ 


Tyson, Dr. E., The Anatomy 

of a Pigmy compared with thst of a Monkey, 
an Ape and a Man , to which is added the Ana¬ 
tomy and Description of a Rattlesnake . also of 
the Musk Hug and ediuon, gto, calf, with 


184a —Viscount d’Arch 


: in the Hi 


...Vi Isles 


dons of Wirtemberg and Wi 
other Tracts by Owen Har 
Uarke In i Vo! 4to, calf gilt, 

Peclet, E , Traite de la Cha- 

leur considCrte dans ses applications *" 
edition 3 vols 8vo f half calf, a it 64 

Peirce, B , Physical and Ce-j 

Boston, 1855 

Phillips, J , The Rivers, 

Mountains, and Sea coast of Yorkshire With 

Phillips, W., Outline of the 
Pingre, Cometographie oul 

Traitd llistorique et Thdoriquc dcs Comites 
vols 4to, calf a as 64 Paris, 1783 

Pontecoulant, Theorie Ana- 

lytiqiie du System© du Monde, 4 vola 8vo, half 
nissia, 30J Pam, .8*9 1 

Prichard, J. C., The Natural 

illustrations engraved on steel, and 00 engravings 
On wood, royal 8vo, cloth Also, 6 Ethnographi¬ 
cal Maps, with a sheet of letterpres 


on the Fossils of the-—... 

nish Provides preceded by a cenciil Survey 
of the Fauna of the Palaeozoic Rocks, and fol-1 
lowed by a I ahular List of the Organic Remains 
of the Devonian System 111 Furopo A vol 
with plates, geological map, &c , 157 


Virchow, R., La Pathologie 

1 -’'ulaire baaie sur I’dtude Physiologtque et 
lologique des ti**u% Traduction Francaise 
Paul Picard jTroiaifcme edition, avec 150 
rea, 8vo, ss 64 Paris, 1868 

Westwood, J. O., and H. N. 

Humphreys, British Butterflies and their Trans- 
formations With 43 plates, beautifully hand- 
coloured, 4to. original edition, half calF, very 
scarce, Sat 64 1841 

-— British Moths and their 

Transformations With 194 plates beautifully 
hand coloured a vol. 4 to, hall morocco gilt, 
gilt edges, very scarce, £7 ,t 1851 

Wheatstone, C M An Account 

of some Experiments to measure the velocity of 
Electricity and the direction of Electric Light 

Murchlronf&c ^'hal/calf.T^W WW> 

Young, G., and Bird, J., A 

Geological Survey of the Yorkshire Coast, de¬ 
scribing the Strata and Fossils occurring between 
the Humber and the Tecs, fr< ^ 

Ocean to the Plain of York 


Shaipe, D., on the Arrange- 

of tho North of Scotland With geological map 
and plate, 4 to, ys 64 1832 

Sheepshank, R., Correspon- 

th Babbage, Ac, a vol nl Tracis, 8vo 
gilt top, with portrait, ia. 

Professor Sedgwick s copy 

Smith, C. Piazzi. Two Lee- 

tures on the present state of the longitude ques 
tion in navigation Square lamo, 4^6*/ ^ 

Smyth, W. H„ The Cycle of| 

illustration*, royal 4to, cloth (printed 

Sowerby, James, The Mineral 

t onchology of Ore it Britain or. Coloured 
Figures ind^Dew options of tlmse 11 ' 

fart'h V ' d wi t .h V “p^rtral , | oF fames' 1 ! 
serted G vols royal 8vo, half m 
I copy, /Cu ns 


..dr, 3 6r. 
Whitby, i8« 


BOOKS WANTED TO 
PURCHASE. 

FARADAY’S ELECTRICITY. 3 vol*. 
SUPPLEMENT TO SOWERBY’S 

BOTANY 1st edition, 4 vols 

WILLIS’S APPARATUS for the USE 

of LECTURERS 

FERUSSAC et D’QRBIGNY. HUt. de* 

Cephalopodes Acdsbuhthros a vols folioi W 

SOWER ByVGE^ fc.R a A° P Jf SHELLS. 

Odd parts to complete a copy 

MEMOIRES de la SOCIETE GEOLQ- 

GIQUE de FRANCE slid sene*, voL 8, part 

CAMBRIDGE MATHEMATICAL 

JOURNAL 4 vols or No. 7 and 13 to to 
CAMBRIDGE and DUBLIN MATHE¬ 
MATICAL JOURNAL 9 vols or any tepa- 
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With <$ Lithographic Plates, No LIT —New Senes, 4* 

QUARTERLY JOURNAL OF MICRO¬ 
SCOPICAL SCIENCE. 

Memoirs— 

The Structure of the Fye of the T/Ohster By Fdwin T Newton, Assis¬ 
tant Natural t. Her Majesty's Geological Survey 
Melhotls^ofJnvrvBg^hn£; ‘he ( enttal Nervous System in Man By Pro- 

New Contributions to the Theory of Ferment tUons By L Pasteur 
Arthebicsis and Hctcrogcncsis By Piof H L Smith, Nt w York 
A Ao//W of Recent Observations on Fattutu, Alg t. By W Archer, j 


THE ONLY CHEAP FARMERS' NEWSPAPER. 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS* CHRONICLE, 

Edited by John Algernon Clarks, Secretary to the Central Chamber of 

Devotes spedalattention to the discussions and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards cf 


u\d a mass of intelligence of particular value to the agriculturist 
Ihe London Corn, Seed, Hop, Cattle, and other Markets of Monday 
are specially reported in this Journal, which is despatched the same 
- -— delivery to country subscribers by the first post 


A Fi rthcr ( ontnbution to the Nituial History of II u ten i iml the 0<*rm 
Theory of f<enncntativr Chinees K\ Joseph Lister, F RS, Professor 
of Chnuul Surgery m th** University of T* dm burgh 
On a Peach-coloured Birtermm (Baitemim rubeserns) By F R.iy Lan 
ketter, M A , Fellow and I ccturer of It voter t ollcge, Oxiord 
Rev ikw— 

Illustritcd Guide to th<* hi h, Vinphibun Reptilian uni uppi ed Mam¬ 
malian Kemainn of the NortMim'wrlind l irbontf* rous Strui With 
Alla:, of Icq Pluc» By Ihomis Pulhsicr Barka-, IOS 


“THE GARDEN,” 

A Weekly Illustrated Journal Devoted Solely to Horticulture id all iu 

THE CARDEN is conducted by William Robinson, F L.S , Author® 
“Hardy Flowers," “ Alpine flowers for English Cardens," " Hie Pirks, 
Promcnades.^and Cardens of Pin a,” &c and the best Writers in every de- 

Ihe following are some of the subjects regularly treated of in its pages — 
The Flower Carden I Hardy Flowers 


PnOCHEDINCS of SortKTlKb— 
Medteal Microscopic d So< icty 
Dublin M luoscopicn) Club 
East Kent Natural History Society 


J and A CHURCHILL, New Burlington Street 


JOURNAL OF APPLIED CHEMISTRY. 

A MONTHLY PUBLICATION OF it. PALLS QUARTO, 
Devoted to Chemistry as applied to Arts ind M inufacturcs* Agriculture 
Metallurgy. &c &c 

At Two Dollars and rwenty live Cents per annum, or One Dollar and 
Seventy five Cents paid stridly m advance, including postage to United 
Kingdom 

Each number contains Original Articles on General 1 hemistry applied to 
Arts and Manufactures , Matter on Parncul »r * ibnuitiuus, as Pctiolcum, 
Soaps, Tanning, Dyeing, and numerous others 

A suitable space is also devoted to Practical Recipes and interesting Suen 
tific Facts 

full and carefully prepared Market Reviews and Prices Current of Drugs 
and Chemicals of every description are given m e ich number for New 
York, Boston, and Philadelphia, with lablth of Imports. 


Room and Window Gardens I he Greenhouse and Stove. 

Notes *ml Quest unit llie Household 

Market Gardening J Hie WihH.arden 

Tuk Gakijxn may be obtained through all Newsagents and atthe Railway 
ookstalls, at 4<f per copy It may also be hid direct from the Office at 54. 
ir a (Quarter, 9 s yd for a Half-year, and 191 6 d for a Year, payable in ad* 
slice, and m Monthly Parts. Specimen Copies (post-free), 

17, Southampton Street, Covent Garden, W C 


THE BREWERS’ GUARDIAN: 

\ fortnightly paperdevoted to the Protection of Brewers'Interests, Licensing, 


Ihe Official Organ of the Country Brewers’ Society. 

(Founded 18/a) 

"The Brewers’ Guardian" is published on the Evenings of every alternate 
luesday, and is the only journal officially connrt ted with brewing interests 
Subscription, 1 fix 6 d per annum, post free, dating from any quarter-day 
Single Copies, <1 each Registered for Transmission Abroad 
Officej—5, Bond Court, WaJbroolt, London, E C. 


NEWMAN’S ENTOMOLOGIST’ 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Newman, TLS.ITS.4c, 

Late President of the Entomological Society 
Th« object! of the Enlomolocut are to give every information about In- 
sects i more especially to wotk out the histonr of those which attack Fruit 
and Forest Iree*. Vegetables, Root and Seed Crop., Greenhouse and Gar 
den Plants, with a view to suggesting remedies Notes, Observations, and 


CHANGE OF PUBLISHERS 
On tha tat of every Month, pi> js, 8vo, with at least One Plat , 

THE JOURNAL OF BOTANY, 

BRITISH AND FOREIGN, 

Edited by Henry Trtmrn, M B, FIS, British Museum, xiiiated by 
J G Baker, F L S , Royal Herbarium. Kcw 
Subscriptions for 1873 (ia* pout free 111 the United Kingdom) payable m 
advance to the publishers, Messrs Ranken and Co , Drury House, St 
Miry l* Strand, London, W C , of whom may he obtained the volume for 
187? (price x6r 6 d bound in cloth) also cover* for the volume (price a). 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY. 
Conducted by Edwaed Newmaw, F L S. F Z S Ac. 

T/u ZwUsiit was established in iBy to iwcord —d »«.». ol, 
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RAY SOCIETY. 

The volume issued for the year 1871 -A Monograph of the Collembola 
and Thywumra, by Sir JOHN LUUtiUC K, llart, M P. t K S , 6a. 8>o, 
with 970 Pages, and 78 Plates <31 coloured) ;t> now ready. 


iual Subscription vs 
Further information with reference to Me 
of the Society can be obtained on applica 


m and the back Volume* 
live Secretary, the Rev 
irk, Lewisham, London, 


ROYAL COUNCIL OF EDUCATION.— 

The Laboratory and Class room, or Burner. College are open for 
Pjpils EVERY DAY and ^EVENING The subject, of the above 

estimations ^conducted.— A^ily to Prof 


moderate Analyses and investigation. < 
E V GARDNER, F E S , F S A„ ... B, 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

LABORATORY «nd CLASS ROOMS are now open or ANALYSES 
rupili. and Class and Private Studies Investigations connected wuh 
Patents Conducted Classes are now forming in Chemistry. Physics, 
and Steam —tor Fees and Syllabus apply to the Professor of Chcmu* 
tij, c vuufa. Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, IV. 

Directed by ARTHUR VACHER, F.C.S 

llu. Instruction is esnent ally practical, there are no Lectures. Ea< 


tie btudenis at 
: hours ate hu 
1 for Ladies 


Four. On Saturdays th 
li per Month This ir 


LADIES’ EDUCATIONAL ASSOCIA¬ 
TION. in connection with University College, London -Two Evening 
Courses of Lectures (adapted to teachers and candidates for examina¬ 
tions, will be given to Indies at University college, respectively on the 
btudy of English, by prof Morley, on Mondays at 6, beginning Oet 
13, and on English History, by Prof Bund, ou Wednesdays at 5 30# 
beginning Oct ij 


had at the efiLe m the College, < 


u Mylne, *7, Oxford Squai 


FRENCH.—Conversation, Reading, Special 

S.A.A. te,* 1 *" J .“ 


b."Ld ti.- 

List »f reference. .eat free. 


Chemist captible of taking charge of the maiiu- 

-j», 0tc , at their work, in Belfast Apply, with 

releiencc., and atadnf salary, to Richardson Bros and Co, Belfast. 


BRITISH EGGS AND BIRD-SKINS 

MR. J. C* STEVENS begs to announce 

that ha will Sell by Auction, at hi. Great Room., 38, King Street, 
Covuit Garden, on THURSDAY, Oct a., at half-past in precisely, 
the VALUABLE COLLECTION OF BIRDS’ EGGS formed for 
Wm, Marahall, Esq , at Clayhill, Enfield, principally furnished from tut 
ul. of the late W V .rail. Esq , «nd from the collection, made by 
Mew™ WoolUy, Ntwtoo, Wheelwright, fcc., alao about 5. Cam of 

Ualtntuet had oae week piirr. 


DR HARTWIG'S POPULAR WORKS ON NATURAL HISTOR* 

Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hem spheres 
of the Globe, upward, of Thr e Hundred Woodcut, m the Teat, and a 
Series of Eight Chromoaylographic Plates, in 8vo, cloth, price ior id 

THE SEA and its LIVING WONDERS; 

a Popular Account of the Marvels of the Deep, and of the Progress of 
Mantimc Discovery from the Earliest Ages to the Present lime By 
Dr GEORGE IIARIW1G 

Also, Latest Editions, uniformly illustratod - 
Hartwig’s “PolarWoUd.^pnce eir ^ 

. — *' Harmonics of Nature/’’pJice t8r 

-<• Subterranean World,, price sir 

London LONGMANS, GREEN, & CO PatomoXer Row. 


Will he ready 151b October Extra fcap 8vo, cloth, p icc er 6 J 
COLLINS’ ADVANCED SCIhNCE SERIES 

ANIMAL PHYSIOLOGY: the Structure 

and Functions of the Human Body By JOHN CLELAND, MD 
F R b , Professor of Anatomy and Physiology in Queen's College, Gal¬ 
way With ijo Engraving. 

London and Glasgow WILLIAM COLLIN! 


SONS, L COMPANY. 


Y DR. BEALE, F R 


J & A CHURCHILL 


New Work by DR LIONEL BEALE, FRS 

DISEASE GERMS : and on the Treatment 


J & A CHURCHILL 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, 111, 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr. Ltonat. Beale, FRS 

A M.nu il of Microscopical Mampulatioa Exa ulning Object, uader 
the highest powers, Photographing specimens, Ke 

HARRISON, Pall M ill 


PROFESSOR BAIN'S NEW WORK ON MIND AND BDOY. 
This day ts published, crown Bvo, with 4 Illustrations, cloth, price 4. 


A New Volume ol " The International Scientific Scries ” 
HENRY S KING & CO , 63, Cornhill, and xa, Paternoster Row. 


Now ready, royal 8vo, pp 94, cloth, 71 id 

CENTRIFUGAL FORCE and GRAVITA¬ 
TION A Lecture. By JOHN HARRIS, of Montreal, Canada. 
Also, royal 8vo, pp 04, cloth, jfr. 

SUPPLEMENT (A) to the above, Wuh Illustntloae 
3KUSNER & CO., j; gad 59, tud W t« H*H, tondw, X<«t 
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BROWN I N G’S 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THE ENGLISH AND CON Tils EN TAL MODFS. 

The Model Microscope, with highly finished Brass Band, £ s. d. 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-piece, Concave Mirror, and 1-inch Objective, 
and J-inch object glasses .5 5 o 

The “ Complete ” Microscope. This Instalment has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-picre, and two high-class Objectives, i-inch and -J inch 
of winch the peifoimancc will be guaranteed , 7100 

The above Instrument, Binocular . .. 10 o 

Stephenson’s New Binocular. 

List of Microscopes free. 

JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO THE ROYAL OBSERVATORY, &c. 
63, STRAND, W.C. and in, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Illustrated Descriptive Catalogue of Spectroscopes , 18 Stamps. 

VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 

The use of the Natural Waters of Vichy is extending vastly They are most efficacious in all complaints arising from acidity 
They make the blood more alkaline and less coagulablc, and promote Us circulation. In the derangement of the digebtive 
functions, and m all the chronical disordeis of the abdominal organs, their good effects are shown The Waters of Vichy are 
alkline and gaseous, and although medic.ntl they are agreeable to the palate, from their slightly acid taste. Of all mineral waters 
they are the most exported. 

E. DENT & CO., 61, Strand, & 34, Royal Exchange. 

(FACTORY, SAVOY ST.), LONDON. 

MANUFACTURERS OF CHRONOMETERS, WATCHES, ASTRONOMICAL AND 
4 TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C., 
to Her Majesty and H.R.H. the Prince of Wales, and H IM. the Emperor of Russia, 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich, 

Cotakgmi tr £it\tmto on 
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MACMILLAN AND C O/S 


ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.R S. 

With numerous Illustrations Royal 8vo, uniform with Roscoe’s “ Spectrum Analysts,” Thomson’s “ Depths of the Sea,” and 
Ball’s “ Mechanics " 

CAVE-HUNTING : Researches on the Evidence of Caves respecting the Early 

Inhabitants of 1'uropc By W BOYD DAWKINS, F.R S I Unstinted Royal 8vo 

GLAUCUS ; or, the Wonders of the Shore. By the Rev, CHARLES KINGSLEY 

With numerous Coloured Illustrations New and Revised Edi'ion. Clown 8vo. 

FIRST PRINCIPLES of MORAL SCIENCE; or, a First Course of Lectures delivered 

in the University of Cambridge By the Rev. T R B1RKS, l’rufessoi of Moral Philosophy, Crown 8vo, 8r 61/. 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOl.D, D C I, Crown 8vo 

COMPARATIVE POLITICS By EDWARD A. FREEMAN, D.C.L. Lectures at the 

Royal Institution, 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. By the Rtv J R GREEN, M A. Crown Svo 

Arw Volume of Macmillan' r Sen nhfii Class Iiooh\ 

STEAM. By J. Perry, Assistant Master at Clifton College. 

The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 

Owens College, Manchester. 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 

and in MAN. By J. BELL PETTIGREW, M D , F R.S., with 150 Engravings on Wood Second Edition, Svo. 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 

1'igures of the Earth from the time of Newton to that of Laplace. By I. 1ODIIUN TER, M A., F R S 2 vols. 8vo. 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev G 1IENSLOW, M A , F.L S 

SIMPLE PRACTICAL METHODS Of CALCULATING STRAINS on GIRDERS, 

ARCHES, and TRUSSES , with a Supplementary Essay on Economy in Suspension Bridges By E. W YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers Svo 

A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS: or, Organic 

‘ Chemistry By C. SCHORLRM MER, F R S. 8vo. 

1Veto Volumes of “ Native " Sans . 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F.R.S With numerous Illustrations, Crown 8vo. 

The BIRTH of CHEMISTRY. By G. F. Rodwell, F.R S. With numerous Illustra¬ 

tions. Crown 8vo.____ 


THE ELEMENTS OF EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 

In Physiology at Trinity College, Cambridge; and F. M. BALFOUR, Scholar of Trinity College, Cambridge, 

MACMILLAN ANP C 0 7 London. 
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FLETCHER’S NEW UNIVERSAL 
FURNACE (GAS), 




TISLEV'S IMPROVED FORM OF 

OZONE GENERATOR, 


Eleotrtcal, Physical, & Chemical Apparatus 


TISLEY AND SPILLER, 

172, BROMPTON ROAD, S.W., 

{Three minutes’ walk from South Kensington Museum) 


For Muffles, Crucibles, Ladles, and general purposes, requiring neither 
blast nor attention, and working at any required temperature with certainty 
Small sues for Laboratory work Large sues for brass and iron castings, 
reducing photo waste, photo enamelling, assaying, and ad purposes wrlieve 

hundred of these furnaces are now m use Drawings and description free 
by poet 

THOS FLETCHER, F C.S , Bold Street and Suer Street, Warrington 


FRY’S 


CARACAS 


DRAPER’S INK (DICHROIC). 


THE NEW BLACK INK 

DIFFERING FROM ANYTHING ELSE EVER PRODUCED 
Writing becomes a pleasure when this Ink is used It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

It writes almost instantly Full Black I Flow! easily from the Pen 
Daei not corrode Steel Pens blotting paper may be applied at the 

Is desnly to use, and not liable to I moment of writing 
Blot. I 

TO SR If AD OF Af.L KT4 TfONFRS 


nit. PF.N OF THE DA V FOR ORDINARY WRITING. 


is 6d per Gross Sample Box containing 3 Dozen, la 

THE “ NEEDLE ” PEN. 

10 BE HAD OF 'iHE MANUFACTURERS, 


BEWLEY AND DRAPER, DUBLIN. J- A. KENNETT AND CO., 

__ GENERAL STATIONERS, 

RUPTURES.-BY ROYAL LETTERS PATENT 2 3, BERNERS STREET, OXFORD STREET, 


RUPTURES.—BY ROYAL LETTERS PATENT 

WHITE’S MOC-MAIN LEVER TRUSS 

f si allowed by upwards of 500 Medical Men to be the most effec- 

a steel spring, so often hurtful in its effects, is here avoided. a 
soft bandage being worn round the body, while the requisite 
resisting power is supplied by the MOC MAIN PAD and 
PATENT LEVER, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep A 
descriptive circular may bo had, and the Truss (which cannot 
fail to fit) forwarded by post, 00 the circumference of the body, 
a inches below the hips, being sent to the manufacturer, 
JOHN WHITE, ssS, Piccadilly 
Price of a single Truss, id* , its., 96* 64, and 31* 64. . 

„ Double,, 311 . 4w , and 53s 64. Post-free 

„ Umbilical 49s. and 3a a 64 . 1 

ELASTIC STOCKINGS, KNEE-CAPS, 

Ac, far Varicose Venn and all cases of Weakness, and Swelling of ths leg., 
Sprain*, Ac 1 bay are porous, light in Mature, and inexpensive, and drawn 
ou over tut ordinary stocking Price 4*. M, ye. 64, ton, and tit each. 
Postsga baa.. 

JOHN WHITE, Manufacturer, as8, Piccadilly, London, 


ELECTRIC APPARATUS FOR SALE- 

\ large Induction ( ml by Apps, to give ten inch spark* m sir. mountc 
tn Ebonite, highly fiimhul, and in perfect condition, m lock up cas 

A Thermopile of twenty elements, by Aqips, with iitrtveablr rimes, mountt 
on massive hnss pilhr and stand, with bill iml socket joint Priced 


i, Market Place, Manchester, where the instruments may In 


HOLLOWAY’S OINTMENT and PILLS 

combine both samtivc ami sanative powers in a high degree—bv the 
former term is understood their ibtlity to preserve health, uy the latter 




df nr herself through ^hc many 

!e opportunity for self nurging 
via and whooping cough, can be 
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APPARATUS 


EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 40s, carnage paid to any railway station m England. Price Lists on Application. 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST. MARY’S GATE, MANCHESTER. 


NEARLY READY. SUPER ROYAL QUARTO 

THE LIFE AND HABITS OF 

WILD ANIMALS. 

ILLUSTRATED BY DESIGNS BY 

JOSEPH WOLF. 

ENGRAVED BY J. W. AND EDWARD WHYMPER 
With Descriptive Letterpress by DANIEL GIRAUD ELLIOT, F.L.S, F.ZS. 

This is the last Senes of Drawings which will be made by Mr Wolf upon wood or upon stone, and itunquestionably contains the 
>ost beautiful and original designs that have ever proceeded from his pencil The sue of the Engravings is 8 x 6 inches, and they 
re pnnted on the finest toned paper. 

MACMILLAN & CO, LONDON. 


DUGALD STEWART’S COLLECTED 

WORKS Edited by Sir WlLl 1AM Hamilton, Bart 
EDMONSTON ft DOUGLAS, Edinburgh. HAMILTON, ADAMS, ft 


AGRICULTURAL PUBLICATIONS. 


i Crown 8vo, pneo 6 s 

! A HANDBOOK OF THE HISTORY OF 

PHILOSOPHY By Dr ALBER1 SCHWEGLER Fourth Edi¬ 
tion Translated and Annotated by J Hutchison Stirling, LL.D , 
Author of the “ Secret of Hegel " 

“ The German* arc fortunate, in consequence of their philosophical^ crstl* 

be mentioned ' Schwegler’s History of Philosophy 1 "—Professor RosaN- 
kkanz in “ Handbook of Speculative Philosophy " 

‘ • Schmglor’s is the best possible handbook of the history of philosophy, 
and there could not possibly be a better translator of jt than Dr Surling.”— 
ftrvrnv. 

EDMONSTON St DOUGLAS, Edinburgh HAMILTON. ADAMS, & 
CO, London 


“ A very useful table The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
tableaubhahed by the Agricultural and Horticultural Association.’ 1 —£nn<f 


SUITED TO THE NEWLY-REVISED SYLLABUS. 

FIRST PRINCIPLES of HUMAN PHY- 

SIOLOGY, and a faw Applications of them , wuh Suggestion* for 
”—tied Work. For lit Stage Science and Art Depart menus Examine- 
, and for General use By W T Pilter, Cert 


encouragement of Ce-eperauoa in Agriculture 
















A 'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To tht solid ground 

Of Nature trusts tht mind which builds tor aye ."— Wordsworth 


No. 206 , VOL. 8 ] 


THURSDAY, OCTOBER 9, 1873 


[Price Fourpence 


CRYSTAL PALACE COMPANY'S 

SCHOOL OF ART, SCIENCE, AND LITERATURE. 


KING’S COLLEGE. 


^hW?&c.. P ™:} Mr ' EDWARD SQUALL 


a™ Ac., ..• [Mr.w.K shenton LADIES’ EDUCATIONAL ASSOCIA- 

Modelling in Glay, &c ..) TlON, in conne ction with University College, London.-Two Evening 

Punting m Oil from Life.J £ ARMITAGE Courses ^ofLccturc* (adapted to ^teacher* and^candidate* for^examma- 

«•* alfred ainger - M A 

French do. and Elocution. Prof A MAN DRON, M A. bcgmumg Oct. .5 

German do do . Dr HEINKMANN The Day Claasea will open on Monday, October a 7 Pro.pectu.ee to 

Italian do do ... Prof VOLPE had at the office in the College, or of J K My Inc, 07, Oxford Square, W. 

Lath, do do. .» Rev ALFRED AINOER, M A. 

General Hiatory. Dr. G. G ZERFFI 

SSStroSShfa^atic;} Mr A - SONNENSCHEIN SCIENCE TUITION BYCORRESPON- 

Eaperunental Pbyatca .. Prof W F BARRETT, F C S. DENCE -Mr ROUTLEDGE, B.Sc. F C S , Bowdon, Cheahire. 

Botany. Mr. ALFRED W. BENNETT, M A B Sc 

Domeatfc Economy . Mr . LINDSAY SLOPER, Sir JULIUS 

IWort * . \ benedict, Mr Arthur sullivan SCHOLASTIC or Otherwise —A Situation 

Harmony and Composition JOHN STAINER, Mu.. Doe, M A WJ |I b! requmd ,j tcT Christmas by an Analytical Chemist, an F C S. 

. Mdme. ST. GERMAINE, Sig RIZZELLI well accuatoroed to Tuition At preacnt Aasiatant Chemical Master in a 

Ballad Singing . Mr. ARTHUR SULLIVAN Public School Highest te.tirapmals, prue medal. Ac.-Addreae- 

. M LOUIS D’EOVILLE A ’ P ’ S ' Mr. Bilhngton. Rugby. 

. { Mr GEORGE GILBERT 

Artistic Wood Carving ... Mr. G. A. ROGERS 

BRITISH INSECTS, CABINETS, AND BOOKS 

The Studies and Clata-rooma am strictly private. $?<' 

Prospect** on application m the office of the Secretary’s Department, neat Mr. J. C. STEVENS begS tO announce he 
th» Reading-room, Crystal Palace will SeU by Auction, at his Great Rooms 38, King Street. Covent Gar¬ 

den, on Friday, October 34, at half-past is o clock precisely, the choice 
By order of the Committee, Collection of BRITISH LEPJDOPTKRA and other Insects, together 

F. K J. SHENTON, fomed*:byWdimT'hSShilL&^t 

Clay Hili; Infield. , . 

Superintendent Literary Dep^ment. ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 


By order of .the Committee, 

F. K J. SHENTON, 


DULWICH COLLEGE.—Assistant Mss --- 

^i£oi 3 s£ 2 ^^ MICROSCOPE FOR SALE.-First-class 

ichoolTrms. SalaryAiSoa^ar Further mformatio?may be ob- Stand, s Eyepieces, ■, J, i. J objectives, &c . in handsome Cabinet, 

t^edfrot^die Maiiter ^ oTto,wbwnj^hcsigiope and testi- Pnca^ SuKeej Guineas, cost doublt.-K., a 4 6, Kenmngton Road, 
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DB HARTWIG’S POPULAR WORKS ON NATURAL HISTORY 

Now ready, the Fourth and Cheaper English CopvTi'ght Edition, enlarged 
and improved, with a coloured Hydrographic Map of both Hemisphere* 
of ihe Globe, upwards of Three Hundred Woodcuts in the Text, and a 
Series of Eight Chromoxylographic Plates, ui 8vo, cloth, pnee to s 6d 

THE SEA and its LIVING WONDERS} 

a Popular Account of the Marvels of the Deep, and of the Progres* CJ 
Man time Discovery from the Earliest Ages to the Present Time By 
Dr. GEORGE JIARTWIG 

Also, Latest Editions, uniformly illustrated — 

Hart wig's “ Pol ir World/’pnee an 

-“Tropical World/ pnee iox 6J 

-“ Harmonies of Nature." once 181 

— - — “ Subterranean World/, pnee axx 

London LONGMANS, GREEN, & CO Paternoster Row 


Just published, in 8vo, price 5X cloth 

ON the PURSUIT of TRUTH as Exem¬ 
plified in the PRINCIPLES of EVIDENCE, Theological, 
tur"soacty‘ d w“* C NoU* Sd Autliomte "'By^ U ELLEY U FI^CH? 
London. LONGMANS, GREEN, & CO , Paternoster Row. 


NEW EDITION 

A New and Revised Edition (the Second) of 

ELEMENTS of MINERALOGY, contain¬ 
ing a Generd Introduction to the Science, with Descriptions of the 
Species Hy JAMES N 1 COL, Professor of Natural History in the 
University of Aberdeen, Illustrated with nearly 300 Wood En- 

London LONGMANS 


F NICOL'S MINERALOGY 


idinburgh A & C. BLACK 


New Work by DR LIONEL IIEAI.E, F R S. 

DISEASE GERMS: and on the Treatment 

of the Feverish State 48 Plates, rsr 6rf 
I Supposed Nature 11 Real Nature III Destruetton 

J & A CHURCHILL. 


Eighth Thousand, with 70 Plates, 4 Coloured, cloth, art 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr Lionel Beale, F R S 
A Manual of Microscopical Manipulation Examining Object!, under 
the highest powers, Photographing ‘.pccmiens, &c 
HARRISON. Pall Mall. 


Just published dvo , ix 

DENTAL SURGERY and THE PUBLIC : 

A Series of Papers reprinted from *e " British Journal of Dental 
Science ” By AN OLD PRACTITIONER and L D S 

j ft A CHURCHILL, New Burlington Street 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Prico Sixpence monthly, a, pages 8vo , with occasional Illustrations 

Conducted by H. G Knaggs, M.D. F.L S , R McLachlan, F L S , 
K. C. Ryk, and H T StAINToh, F R S , &c 
T his Magaxine, 
nesBntisi Isles 

Subscription—Six Shillings per Volum 
lienee with the Tu- 1 -'. 


igly bound in cloth) . , 

t, at tlie increased price of tor each , the 
uatcly or together at 7J. each 


ist-free The 
be obtained by 


London JOHN VAN VOORST, t, 

is, &c, should be sent lo'the Editors at the above 


METALLURGY.—ROYAL SCHOOL OP 

MINES, Jerrayn Street—Dr. PERCY will commence a Course of 
Fifty Lectures on Metallurgy on Tuesday mHu 14th instant, at 
e o’clock, to bawntlnued on each succeeding Wednesday, Thursday, 
Monday, and Wwday at the same hour Fee fob the Course, ^4 

TRENHAM REEKS, RtgUirmr. 


ROYAL COUNCIL OP EDUCATION.- 

Laboratory 
lEVERY I 

moderate Analyse* 

X V. GARDNER, ] 


- -r Privately or in Classes. Fee* 

ivestigatlons conducted-—Apply to Prof. * 
F S A., 44. Berners Street, W. 


ROYAL POLYTECHNIC INSTITUTION, 

309, REGENT STREET, W 

iw open or ANALYSES 
instigations connected with 

___ _... ... -.eg in Chemistry. Physics, 

and Steam —For Fees and Syllabus apply to the Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic InantutiDa. 


SCHOOL OP CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHER, F.C.S. 

The Instruction it esirntially practical, there are no Lecturea. Each 
Student works independently 

The Course of Study is arranged to qualify tho Student as an Analyst 
and to enable him generally to apply the science to any branch of Industry. 
But the Students are free to pursue their own particular object. 

The hours are from Ten to Four On Saturdays the Laboratory is re¬ 
served for Ladies 

The Charge ta Five Pounds per Month This includes InstrxctlMI, 
Chemicals, Apparatus, &c Occasional Students are received at the same 

te, namely. Ten Shillings per Month for each Halfday m the Week, 
*"*'-nng personal instruction pay Half-feea. 


T/SLEY'S IMPROVED FORM OF 

OZONE GENERATOR, 

“ Which gives abundance of Ozone and is not liable to be broken/'— 

Nature, June is and 19,1873. 
AND ALL KINDS OF 

Electrical, Physical, & Chemical Apparatm 

MADE BY 

TISLEY AND SPILLfeR, 

172, BROMPTON ROAD, S.W., 

(Three minutes' walk from South Kensington Museum). 

Agents for HartnocEs Microscopes, etc, recommended if A& 
Rutherford, M.D, F.RS.E. 


THE PER OF THE DA Y FOR ORDINARY WRITING, 

VERY STRONG AND DURABLE. 

29. 6 d. per Orosg. Sample Box containing 3 Dozen, 1 %, 

THE “ NEEDLE ” PEN. 

TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND CO. % 

GENERAL STATIONERS, 

S3, BERNERS STREET, OXFORD STREET 

LOSBON, 17, 
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RUPTURES.—BY ROYAL LETTERS PATENT 

WHITE'S MOC-MAIN LEVER TRUSS 

f l* allowed by upwards of 300 Medical Men to be the most effec 
live invention in the curative treatment of Hernia. The use of 
a steel spring, so often hurtful m its effects, is here avoided, a 
soft bandage being worn round the body, while the requisite 
resisting power 11 supplied by the MOC MAIN PAL) and 
PATENT LEVEE, fitting with so much ease and closeness 
that it cannot be detected, and may be worn during sleep A 
descriptive circular may be had, and the Truss (which cannot 
fail to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer, 
JOHN WHITE, 228, Piccadilly 
Priceof a single Truss, itt.au.att td. and ait td j 

„ Double „ 312 6 d , 4*2 , and 32s 6 d Post-free 

„ Umbilical 42 1 and 522 td* » 

ELASTIC STOCKINGS, KNEE-CAPS, 

fee , Cor Vancoee Vein, and all cases of Weakness, and Swelling of the legs, 
Sprawl, &C. 1 hey are porous, light in texture, and inexpensive, and draws 

on over an ordinary stocking Price 4 1 td, it td, tor , and i&r each 
Poetage free „ 

JOHN WHITE, Manufacturer, »S. Piccadilly, London. 


THE ONLY CHEAP FARMERS’ NEWSPAPER. 

THE CHAMBER OP 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by Jokh Alqernoh Clarkk, Secretary to the Central Chamber of 

Devotes special attention to the discussion* and proceedings of the Cham¬ 
bers of Agriculture of Great Britain (which now number upwards ol 
18,000 members), beside* giving^ onpnal ^papers^ou practical Jarnung, 

^The London Corn* Seed, rfop. Cattle, and other hfarketsef Monday 
an specially reported m this Journal, which is despatched the same 
evening so at to insure dehverv to country subscribers by the first post 
on Tuesday morning Pnee 3 d , or prepaid, 15* ayear post free 
Published by W PICKERING, tt, Arundel Street. Strand, W C. 1 


AGRICULTURAL PUBLICATIONS. 


THE PROPORTIONATE FATTENING 

and Flesh-forming Qualities of nearly all the heeding Substances in 
general use by farmers also the Manorial Value of the Residue from 


“ II is clearly a very useful indicator of the values ol tho foods 0 


“ A very useful tabic The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a .billing, and procure one of the 
tabbwjxiblMhed by the Agricultural and Horticultural Association "—Land 

Price One Shilling, Post Free 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agri¬ 
cultural and Horticultural Association, and devoted to the advocacy and 
encouragement of Co-operation in Agriculture and in general Trading 


THE MINERAL CONSTITUENTS Re¬ 
moved FROM AN At RE OF SOIL by an Average Crop of 
Wheat, Oats, Barley lumips, &c also the Proportionate Kefemlising 
Effect, of Guano Superphosphates, Potash, halts, Farmyard Manure, 
Ac Price One bhdirag post free 


“THE GARDEN," 

A Weakly Illustrated Journal Devoted Solely to Horticulture in all ite 
branches. 

THE GARDEN is eonductsd by William Rosinson, F L.S , Author ef 
“Hardy Flowers,"“Alpine Flowere for English Gardens," “The Parks, 
Promenades, and Gardens of Pans,” Ac., and the best Wntere in every de¬ 
partment of Gardening are contributors to us pages. 

The following are tome of the subject* regularly treated of in Us pages :— 

The Flower Garden. Hardyflowers. 

^9 < Fruft 8 (Sden im£ The Conwmuory. 

Garden Structure* Public Garden* 

Room nnd Window Gardens. The Greenhouse and Stove 

Notes and Questions ' The Household. 

Market Gardening. The Wild Garden 

Trees and Shrub*. The Kitchen Garden. 


Th* Gaxdkn may be obtained through all Newsagents and at the Railway 
Bookstalls, at 4d per copy It may also be had direct from the Office at 51. 
hr a Quarter, gt gd. for a Half-year, and igt td for a Year, payable in ad- 
ranae, And in Monthly Parts. Specimen Copies (post-free), 4i*« 


J7, Southampton Street, Covent Garden, W C. 


1EXT-BQOK BY DR BEALE, F R-S 

AN INTRODUCTION TO PHYSIOLOGY 

and MEDICINE Bioplasm Pp 350, with 22 Plates, 62 td 


LESSONS IN ELEMENTARY ANA- 

TOMY By bT GEORGE MIVAR1, F R S &c , Lecturer on Com- 
garutivC' Anatomy nt St Mary’s Hospital, Author of “ The Genesis of 


le mode of treatment, also to fit them for students m 


THE BREWERS’ GUARDIAN: 

Afortuightlypaperde^o^ ^ Parliamentary mature, 
tlxviiw op the Malt ahp Hop TiAdxs . And Wiki and Stout txAbts 
Rxcokd. 

The Official Organ of the Country Brewer! 1 Society. 

(Founded i8») 

“The Brewers’ Guardian— is published on the Evenings or every elteruate 
Tuesday, end u the only journal officially connected with brewing Interests 
Subscription, idf. td. per annum, poet free, dating from any quarter-day 
Slugl* Copies, is, each. Registered for Trtntmlulon Abroad. 

Office*—j, Bond Court, Walbrook, London, B.C 


MATURE.—Wanted dean Copies of Nos. 

10 and >}. Natch Office, eq, Bedford Street, Strand, W.C 


^ It may be questioned whether any other work on ana 

1 ‘ rho work is excellent, and should ba in the hands of 
human anatomy ."—Mtdtcal Timer 

MACMILLAN & CO , LONDON 


HOLLOWAY’S OINTMENT and PILLS 

—Tumour. Scrofulous and Glandular Swellings —While the tempera 
ture It variable—the days hot, and mornings ana evenings very chilly- 
snoh diseases are constantly presenting themselves m sanguine am 
feeble frames Ail sufferers have placed within their reach the anti 
dote to these dreadful scourges, which at their commencement may 0 
readily checked and cured, but, if neglected, resist for a long time th 
most appropriate remedies Holloway s Ointment, rubbed on th 
affected parte, will thoroughly eradicate ihe cause of these maladies 
and expel their seed from the system Scurvy, scrofula, and all kin 
dred disorders disappear before this cleansing Omtment and these pun 
lying PiUs, which cleanse and invigorate 
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E. GALLAIS & CO., 


Beg to Announce the following Wine* of their own growth: 

GOOD SOUND ORDINAIRE . i ±s PER DOZEN. 

RICH FUEL-BODIED POTEMAC .. . . 24 j. 

AFTER DINNER WINE. 

COS. LABARY, 1865 66/. PER DOZEN. 

IMPORTERS OF ALL OTHER RINDS OF WINE, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 


BROWNI N G’S 


NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THE ENGLISH AND CONTINENTAL MODES. 

The Model Microscope, with highly finished Brass Band, £ s. d. 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-piece, Concave Mirror, and i-mch Objective, 

and ;J-mch object glasses .5 5 9 

The “ Complete ” Microscope. This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, r-inch and |-inch 
of which the performance will be guaranteed ... . 7 10 o 

The above Instrument, Binocular .1010 o 



Stephenson’s New Binocular. 


LIST OF MICROSCQPES FREE. 

JOHN BROWNING, 

OPTICAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 

63, STRAND, WC. and in, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS. 

An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 

Published Monthly. Price One Shilling. 


ART 


PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

\ REPRODUCED BY THE HELIOTYPE AND OTHER PERMANENT PROCESSES. 

Edited by JOHN FORBES-ROBERTSON. 

“ARS ARTIS CAUSA, ITAQUE HOMINIS.” 

Contents for October — Our Illustrationsi. Infantile Amusements; 2. “Consolation,” by Henri 
Bource ; 3. “ Art and Love,” by J. Berlin. A Chapter in the History of recent English Art-Pottery. Exhibition of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLE, 188, Fleet Street, E.C. 

Ed inburgh ■ MENZ1ES & CO. Dublin: McGLASHAN & C O. 

& Taylor, at ? and 8, Bread Street Hill, m the City of London, end publi 
it Office, *9, tad 30, Bedford S tree t , Cerent Garden.— Thuuday, October 9, 



A 'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 

“ To the solid pound 

Of Nature trusts the mind which builds tor ayt ’’— Wordsworth 


No. 207, VOL. 8] 


THURSDAY, OCIOBER iG, 1873 [Price. Fourpence 


Registered as a Newspaper at the General Post Office 


QUEEN’S COLLEGES, IRELAND_The 

Professorship of Materia ^Medics irnhe Queen s Colley. f.tlwiy^ being 


ROYAL COUNCIL OF EDUCATION.— 

Laboratory and Class rooms of Berners College are open for 
lla EVERY DAY and EVENING The subjects of the al 


ROYAL POLYTECHNIC INSTITUTION, 


LADIES’ EDUCATIONAL ASSOCIA 

TION, in connection with University College London 

Classes for Ladies, at University College will open Monday 
sets foMhis Session ^are h n^l ih Literature Freneh^Literature, 

rslology and Hygieno, Trench History English Constitutional 
athematics (ratio and pi oportions). Practical Physics and Archt 


KING’S COLLEGE. 


LABORATORY and CLASS ROOMS are now open or ANALYSES 
Pupils and Class and Private Studies Investigations connected with 
Patents C inducted Classes are now forming id Chemistry, Physics, 
and Ste ra — For Foes and Syllabus apply to the Professor of Chemis¬ 
try, Scientific Department, Royal Polytechnic Institution. 


SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 
LONDON, W. 

Directed by ARTHUR VACHEB, FCS 

The Instruction is essentially practical there ate no Lectures E 
Stu lent works independently 

1 he Course of Study is arranged to qualify the Student as an Anal 


pursue their own particular object. 

0 Four On Saturdays the Laboratory u 
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MACMILLAN AND C O/S 

ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J. NORMAN LOCKYER, F.R.S. 

With numerous Illustrations. Royal 8vo, uniform with Ro.cue’s “ Spectrum Analysis,” Thomson’s “ Depths of the Sea,” and 
Ball’s “ Mechanics.” 

CAVE-HUNTING: Researches on the Evidence of Caves respecting the Early 

Inhabitants of Furopc By W BOYD DAWKINS, F.R S Illustrated Royal 8vo. 

GLAUCUS ; or, the Wonders of the Shore. By the Rev. CHARLES KINGSLEY 

With numerous Coloured Illustrations. New and Revised Edition. Crown 8vo 

FIRST PRINCIPLES of MORAL SCIENCE; or, a First Course of Lectures delivered 

in the University of Cambridge By the Rev T. R. BIRKS, Professor of Moral Philosophy. Crown 8vo, Ss 6tl. % 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, D C L Crown 8vo 

COMPARATIVE POLITICS By EDWARD A. FREEMAN, D.C L. Lectures at the 

Royal Institution. 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools. By the Rev J. R GREEN, M A Crown 8vo 

New Volume of Macmillan's Scientific Class-Hooke 

STEAM. By J. Perry, Assistant Master at Clifton College. 

The PRINCIPLES of SCIENCE. By W. Stanley Jevons, Professor of Logic in 

Owens College, Manchester. 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 

and in MAN By J BELL PETTIGREW, M D , F.R S , with iso Engravings on Wood. Second Edition, 8vo. 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and the 

Figures of the Earth from the time of Newton to that of Laplace. By I. TODIiUNTER, M.A , F.R.S. 2 vols. 8vo. 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty. By the 
Rev. G HEN SLOW, M A., F.L S. 

SIMPLE PRACTICAL METHODS of CALCULATING STRAINS on GIRDERS, 

• ARCHES, and TRUSSES , with a Supplementary Essay on Economy in Suspension Bridges By E W. YOUNG, Associate 
of King’s College, London, and Member of the Institute of Civil Engineers 8vo. 

A MANUAL of the CHEMISTRY of the CARBON COMPOUNDS; or, Organic 

Chemistry. By C. SCHORLEMMER, F R.S gyo. 

New Volumes of “1 Nature " Settee. 

The ORIGIN and METAMORPHOSES of INSECTS. By Sir JOHN LUBBOCK, 

F R S. With numerous Illustrations Crown 8vo. 

The BIRTH of CHEMISTRY. By G. F. Rodwell, F.C.S. With numerous Illustra¬ 

tions. Crown 8vo. __ 


The ELEMENTS of EMBRYOLOGY. By Michael Foster, M.A. F.R.S., Praelector 

m Physiology at Trinity College, Cambridge. and F. M. BALFOUR, Scholar of Trinity College, Cambridge. 

MACMILLAN AND CO., London. 
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AGRICULTURAL PUBLICATIONS. 


I THE PEN OF THE DA Y FOP ORDINARY WRITING. 


THE PROPORTIONATE FATTENING 

and Fieih-forming Qualities of nearly all the \ ceding Substances in 
general use by farmers also the Mammal Value of the Residue from 


*'It i« clearly a very useful indicator of the values of the food* 01 


j—..vv», —— •- »«. many who will perceive how it 

I* they have been so often disappointed after giving large prices for fancy 
foods "—Sporting Times 

M A very useful table The system is a very capital one, and we recom¬ 
mend our agricultural friends to invest a shilling, and procure one of the 
t«Met^ublished by the Agricultural and Horticultuial Association "—Land 

Price One Shilling, Post Free. 

THE AGRICULTURAL ECONOMIST. 

A Monthly Journal, containing Reports and Prices Current of the Agn- 


28. 6d. per Gross. Sample Box containing 3 Dozen, xt, 

THE “NEEDLE” PEN. 

‘ TO BE HAD OF THE MANUFACTURERS. 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, 


THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Aloiwoii Clarxx, Secretary to the Central Chamber i 


Vola I, II, and III ofthe "Agricultural Ecr 



... . .. .._ow epidemic, __ 

would bo well nibbed upon the chest, both before and behind, night and 
norains, the bowels should be slightly relaxed by appropriate doses of 
his puu . demulcent drinks, as barley water or linseed tea, should 
always be at hand. exposure to variations of temperature guarded 
agMnst, while a light cooling diet should maintain the strength. Hollo¬ 
way’s remedies ate alike available by the poor and neh. 


NATURE.—Wanted clean Copies of Nos. 

to and sj. Natuks Office, a* Bedford Street, Strand, W C. 


Office*—5, Bond Court, W*!brook, Loudon, E C. 


THE ELEMENTS OF EMBRYOLOGY. 

By MICHAEL FOSTER. M A , F R S, 

Pnelector in Physiology at Irintty College Cambridge and 
F. M BALFOUR, Scholar of Trinity College, Cambridge 
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SAMPSON LOW, MARSTON AND CO.'S 
NEW BOOKS. 


lh Maps and Illu.l 


The THRESHOLD of the UNKNOWN 

REGION By n KM ENTS R. MARKHAM, O B F R.S , Secre¬ 
tary of the Boy'll Geographical Society 
*»* Tile object of this work is to Rive the pnbltc a correct 
lV '- r '-‘— the known from the unknown 


the line of hi 


th Pole 

Important New Wo* by Professor Guyot 

PHYSICAL GEOGRAPHY. By Arnold 

GUYOT, Author of " Earth and Man " In r vol large 4to, pp x»8, 
pnee iof 6 d strong boards [Ready this day 

Magnificent Work on China 

ILLUSTRATIONS of CHINA and its 

By f THOMSON, P RGS Being Photograph! from 
*'s Negatives, printed, m Permanent Pigments by the Auto- 


TEUPL] 

the Author's Negatives, pt 
type Piocess, and Notes fr 


ENGLISH MATRONS and their PRO- 

FESSION , with some Consideration* as to the various Branches, the 
National Value, and tin* Education required By L * w * ' 

“ My Life, and whut vhjill I dt» with it*” “ — e 

phtet.,” &c Crown 8vo, cloth extra, 7i 


if the Two Phiio&o- 


MILITARY LIFE in PRUSSIA. First 

Scries 1 he Soldier in Time of Peace Translated (by permission) 
from t)ie German of F W IIALKLANDEk Grown 8vo, doth eatra, 

New Work by W C Prime 
Ill 1 vol small post Bvo, cloth extra, 5* 

I GO A-FISHING By W. C Prime. 


1EXT-BOOK BY DR BEALE, FES 


J & A. CHURCHILL 


New Work by DR LIONEL BEALE, F R.S 

DISEASE GERMS: and on the Treatment 

of the Fevenah State ol Plates, xer 64 
I Supposed Nature II Real Nature III Destruction 
J. fc A CHURCHILL 


Now ready, illustrated, fcap 8vo, cloth, 6 s 

OUTLINES of PHYSIOLOGICAL CHE- 

MISTRY. including the Qualitative and Quantitative Analyst, of the 
Tissues, Fluids, and Excretory products By CHARLES H RALPE, 
M A M B , Cantab, Physician to the Seamen's Hospital. 

" fins little book will supply, want which is acutely felt by teachen of 
practical physiology It is a ahort and simple laboratory guide, containing 
no more theory than is necessary for the comprehension of the lacts, and no 
more facts than are really wanted by student! —La net, May 187, 

” No bettor guide to phyaiologtcal chemistry, practical and theoretical, is 
now available for the English reading student ’’—Mcdtcal Ttmes and 
Cavite, Aug a, 1873 

London; H K LEWIS, ijd, Gower Street 


Eighth Thousand, with 70 Plate*. 4 Coloured, cloth, :u 

HOW TO WORK WITH THE MICRO- 

SCOPE By Dr. Lionet. Brack, F R.S. 

A Manual of Microscopical Manipulation, Examining .Objects under 


HARRISON, Pall Mall 


Just published, in Bvo, price 34. doth. 

ON the PURSUIT of TRUTH aa Exem¬ 

plified in the PRINCIPLES of EVIDENCE, Theological, 

Scientific, and Judicial, a Discourse delivered before the Sunday Leo- 
ture Society with Notes and Authorities. By A ELLEY FIN£H. 
London •. LONGMANS, GREEN, & CO , Paternoster Row, 


On Saturday, October 18, in One Volume, 8vo, cloth, with >6 Permanent 
Illustrations by the Autotype Process, price air 

A PHRENOLOGIST amongst the TODAS; 

r, the Study of a Primitive Tnbe in South India, History, Character, 
ustoms, Religion, lnfantinde, Polyandry, I aneuage. By WILLIAM 
MARSHALL, Lieutenant-Colonel of Her Majesty's Bengal Staff 


DR HARTWIG'S POPULAR WORKS ON NATURAL HISTORY 

Now ready, the Fourth and Cheaper English Copyright Edition, enlarged 
and improved, with a colomed Hjrdrographu^Map of both hemispheres 

Senes of Eight’chromoxylographtc Pletes, in 8vo, cloth, price tor 64 . 

THE SEA and its LIVING WONDERS; 

a Popular Account of the Marvels of the Deep, and of the Progress of 
Maritime Discovery from the Earliest Ages to the Present Time By 
Dr. GEORGE HARTWIG 

Also, Latest Editions, uniformly illustrated — 

Hartwig's “Polar World," price an 

-“Tropical WorltT,'' price tor 64 

- " Harmonies of Nature " price t8» 

- " Subterranean World,', price air 

London LONGMANS, GREEN, & CO Paternoster Row. 


NEW EDITION OF NICOL’S MINERALOGY. 

Now ready, tn mown 8ve, cloth, price js 64 
A New and Revised Edtuon (the Second) of 

ELEMENTS of MINERALOGY, contain- 

~ tl Introduction to the Science, with Descriptions of the 
^JAMES NICOL, Professor^ of Natural History^m Uie 


Species By JAMES : 
University of Aberdet 


sen. Illustrated with nearly ■ 

AC BLACK London LONGMANS. 


SCIENTIFIC APPARATUS FOR SALE. 

A THERMOPILE OF TWENI Y ELEMENTS, byApps, with mow- 
able cones, mounted on massive brass pillar and stand, with ball and 
socket joint pricers 


Apply to MOTTERSHEAD A CO, Scientific Apparatus 
s. Market Place, Manchester , where the instruments may be se 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 

“ Which gives abundasee of Osone and is not liable to be broken.’*—' 
Natvxx, June it and if, ilfj. 
AND ALL KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND 8PILLER, 

172, BROMPTON ROAD, S.W., 

(Three minutes’ walk from South Kensington Museum). 
Agents for HartwuXs Miens topes, tie., retmmmiei bp 
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BROWNING’S 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF THF ENGLISH AND CONTINENTAL MODES 

The Model Microscope, with highly finished Brass Band, SL s d. 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-picce, Concave Mirror, and i-inch Objective, 
and ^-inch object glasses .. 5 S • 

The “ Complete " Microscope This Instrument has a highly 
finished brass Stand, Rack, and fine adjustment to body, 
and Mechanical motions to stage, and is supplied with an 
Eye piece, and two high-class Objectives, r-inch and ^-inch 
of which the performa ica will be guaranteed .. 7 10 o 

The above Instrument, Binocular „ . 10 10 o 

Stephenson’s New Binocular, 


/_/S T OF MICRO S L.OPLS PREF 


JOHN BROWNING, 

OrTIOAL AND PHYSICAL INSTRUMENT MAKER TO 
THE ROYAL OBSERVATORY, &c. 

63, STRAND, WC and xxi, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS, 

An Illustrated Descriptive Catalogue of Spectroscopes, 18 Stamps. 



RUPTURES -BY ROYAL LETTERS PATENT 

WHITE'S MOC-MAIN LEVER TRUSS 

S flV if allowed by upwards of 500 Medical Men to be the most effee* 

M WJJm tive invention m the curative treatment of Hernia. Theuscof 
3 H rnT fc a rt ® el *P rin *» *° Hurtful in its effects, is here avoided , a 
* Offlxk *oft bandage being worn round the body, while the requisite 
If /im resisting power is supplied by the MOC MAIN PAD and 
iUjJjM PATENT LEVER, fitting with so much ease and closeness 
flKgJ/l that it cannot be detected, and may be worn during sleep. A 
f descriptive circular may be had, and the Truss (which cannot 
P fiul to fit) forwarded by post, on the circumference of the body, 
a inches below the hips, being sent to the manufacturer, 
JOHN WHITE, *a8, Piccadilly. 

Price of a single Truss, x6r ,#xr.,a6r.6<f., and 3« 6 d \ 

- , Double,, 31* 6 d . 43J , and 59/ Post-free 

, Umbilical 4«*. and 5 w 6d » 

ELASTIC STOCKINGS, KNEE-CAPS, 

*C., for Varicose Vow, and all cuu of Weakness, and Swelling of the legs, 
Sprain,, Ac, Jl bey are porons, light in texture, and inexpensive, and drawn 
On over an ordinary nocking. Price 41. id., 7/ id , 10 1, and 161 each 

Peetage free. 

JOHN WHITE, Manufacturer, «!, Piccadilly, London. 


P D 9 ^ “A most delicious and valuable ai 
ff f ^ Standard. 

CARACAS 


' ’ delicious, refreshing. and nourishing beverage, with delicate Savour 

# tti An* It certainly surpasses anything that hA9 yet been offered to 


DRAPER’S INK (DICHROIC). 

THE NEW BLACK INK 

DIFFERING fROM ANYTHING ELSE EVER PRODUCED 
Wntmg becomes a pleasure when this Ink is used It has been adopted 
by the principal Banks, Public Offices, and Railway Companies throughout 

Is cleanly to use, and not liable to i 
Blot | 

TO BE HAD Ob ALL STATIONERS 

BEWLEY AND DRAPER, DUBLIN. 


Lately published, m r8mo, cloth, pnee fv (xf 
With upwards of 400 Illustration* 

LESSONS IN ELEMENTARY ANA- 

TOM Y By ST Oh ORGE MI VAR f.IRSSc, lecturer on Com- 
joarniive Anatomy at St Mary's >I»«™**1- And-— •• ,L - " " 

These Lesson, ore m.endcd for teat 
already acquainted with anatomy T1 
additions and by the mode of treatment 


Hospital, A 

and students of both se 


“The Work is excellent, old sh 


the structure of other animals, 
sr work on anatomy contains In 
ss of information Lattcrt 
tn the hands of every student of 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY »nd MAGNETISM. By J. C. Maxwell, M.A., 

F.R.S., Professor of Experimental Physics in the University of Cambridge 2 vols. 8vo. 

ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof P G TAIT. Part I 8vo gs 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Professor of Geology in the University of Oxford With Coloured Map and numerous Illustrations 8vo 21 s 
“ It does not often fall to our lot to open a booh devoted to Science, and to derive from it the large amount of pleasure, and at 
the same time of real instruction, which we have found in the pages of this volume ”—Athemrum 

“ We believe that the book will remain for a very long time the standard work on geology of the secondary period .”—Pall 
Mall Gaidte 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo lot 6 d 

“ Professor Phillips has undertaken to give an authentic history of Vesuvius from the days of Crnssus to the end of 1868, and to 
explain the phenomena of the burning mountnn according to the laws of a rigid induction His plan has been successfully carried 
out, and has resulted in a work of high value ”—Pall Mall Gazelle 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work With 224 Illustrations and numerous Tables By G. F CHAMBERS, F.R A S , Barrister-at- 
law. Demy 8vo doth, 856 pp , price 21 s 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc, Professor of 

Chemistry, University College, London, New Edition, with Solutions. I-xtrafcap 8vo Cloth, price Sr 6 d 

“ A too rare example of what a good elementary text-book m any science ought to be the language brief, simple, exact, the 
arrangement logical, developing 111 lucid order pi maples from facts, and keeping theory always dependent upon observation ; a 
book that keeps the reason of the student active while he strives to master details difficult but never without interest."— 
Examiner 

EXERCISES IN PRACTICAL CHEMISTRY. By A. G. Vernon Harcourt, M.A., 

F R S , Senior Student of Christ Church, and Lee’s Reader in Chemistry, and If G MADAN, M A , Fellow of Queen’s 
College, Oxford. Senes I, Qualitative Exercises Crown 8vo pnee ft od Second Edition, 

“ The volume is intended as a companion to the valuable and suggestive work on ‘ Theoretical Chemistry,’ by Professor 
Williamson It constitutes a complete guide to qualitative Chemical Analy.is Ample instructions are given to the student 
at every step, and the instructions are further enforced by excellent illustrations The first portion consists of an examination 
of the principal gases, and of the principal radicles and their salts , whilst the second treats of the systematic analysis of a 
single salt The appendix contains a variety of useful tables Many useful practical hints are dispersed throughout the 
volume, which is one worthy in evciy respect of a place in the Clarendon Press Senes ’’—Medical Times. 

AN ELEMENTARY TREATISE ON HEAT By Balfour Stewart, LL.D., F.R.S., 

Professor of Natural History in Owens College, Manchester Extrafcap 8vo with numerous Woodcuts and Diagrams, ft. 6d. 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well-timed, it includes within narrow limits the leading facts and pnnctples of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only requires ordinary intelligence on 
the part of the reader ''—Spectator 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figures. By GEORGE ROLLESTON, 
M.D , F.R S., Luiacre Professor of Physiology, Oxford Demy 8vo. price l6r. 

“ Teacher and student alike- will rejoice over this volume It supplies us in a thorough, yet easily-mastered, manner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world.”— Spectator. 

“ A book of the highest character and value.”— Athenaeum. 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S., Savilian Professor of 

Astronomy in the University of Oxlord Crown 8vo price ft. 64 

A SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerou* 

Illustrations drawn by A. Macdonald, 01 the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap. 8vo. price ft 6d 

“ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written that no one can mistake its rules.”— Lancet, 

A TREATISE ON NATURAL PHILOSOPHY. By Sir William Thomson, F.R.S., 

Professor of Natural Philosophy in the University of Glasgow, and P G TAIT, M A., Professor of Natural Philosophy in ' 
the University of Edinburgh Volume I [A New Edition iff the Prat. 

MACMILLAN & CO., LONDON. 
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Journal of applied chemistry. 

*A MONTHLY PUBLICATION OP it PAGES QUARTO, 


At Two Dollars sod Twenty-five Cents per annum, or One Dollar and 
Seventy-five Cents paid strictly in advance, including postage to United 
Kingdom 

Each number contains Original Articles on General Chemistry applied to 
Arts and Manufactures , Matter on Particular Fabrications, as Petroleum, 
Soaps, Tanning, Dyeing, and numerous others. 


SCIENTIFIC PUBLICATIONS. 


This day, in crown 6vo, price 31 6,t 

THE SPECTROSCOPE AND ITS APPLI¬ 
CATIONS By I NORMAN LOCKYf R, F 1< S With Coloured 
Plate and numerous Woodcuts Being Vol 1 of "NATURE 
SERIES," a Series of Popular Scientific Woihs now in course of Pub¬ 
lication. 

THE DEPTHS OF THE SEA : an Account 


on, and Philadelphia* with Tablet of Imports 
EIGHTH VOLUME, commenced with January number 
DEXTER & CO, PUBLISHERS, 

Spruce Street, New York , 48, Hanover Street. Boston , and 149, 


NEWMAN’S ENTOMOLOGIST- 

A MONTHLY ILLUSTRATED JOURNAL OF BRITISH INSECTS 
Conducted by Edward Nbwman, F L S F Z S &c , 

Late President of the Entomological Society 
The objects of the Entomologist are to give every inform ition about In 

and Forest Trees, Vegetables, Root and SeecT Crops, Greenhouse sod (»ir 
den Plants, with a view to suggesting remedies U ote*, Ob ervution^, and 
Queries on every branch a? the Stunoe are solicited To pr* srrve a con¬ 
tinuous record of the occurrence of rarities To improve collections by 


lJiremon o! Ur Carpenter, r K. ^ J Owyn Jeffreys, r k , 
and Ur Wyvillc lhomson, f R S By Dr WYVILLE 1HOMSON, 
if RS, Director of the Scientific Staff of the Challenger FxDcditiun 


•* Nothing can be more complete than the account of the scientific results 
of these voyages, which are fully illustrated by aoodcutsof the strange forms 
of life brought from the dark depths of the ocean, \>J diarts of soundings, 

'* Looking at the engravings it is not too mu« h to say that no such illus- 
tritions of the peculiarly dclicaie and complicated forms oflower animal life 
have yet appeared / wits 

THE FORCES OF NATURE. A Popular 


** 1 ranrlator and Editor have done justice to their trust The text has 
all the force and flow of original writing combining fauhfulnesH^to the author's 

cal precision and accuracy pervading the work throughout, speak of the 
watchful editorial supervision which has been given to every scientific 
detail Altogether, the work nnv be said to have no parallel, either m point 
..e e..i -- “ - - popular manual of physical science. "—2>*turdaj 


SIMPKIN, MARSHALL, and Co , Stationers' Hall Court. 
Subscriptions for one year, post free, Six Shillings.payable in advance 
to Edward Newman, 9, Devonshire Street, Bishnpsgate, E Prepayment by 
the ^ear effectually removes the possibility of irregular delivery by provin- 


THE ZOOLOGIST. 

A MONTHLY JOURNAL OF NATURAL HISTORY 
Conducted by Edward Nbwman, F.L S F Z S &c 
Tht Zoologist was established in 1843 to record and preserve observations 
on^eubjecte similar to ‘I 105 ' treated of ln ^ White’s '^Natural History of S1 

11 acceptable to " out-of-door naturaliststhose who delight in observing 
the manners, habits, the private lives, the migrations, movements, nests, 
young and food of animals It contains onginalpapeis and records of facts 
relating to Quadrupeds, Birds, Reptiles, Fishes, and Insects, toother with 

has been assisted by more than two hundred of our very best zoologists 
Published on the First of every Month. 


THIRD EDITION OF PROF ROSCOE’S 

LECTURES ON THE SPECTRUM ANALYSIS Revised 
throughout, with Appendices, h ngravines Maps, and Chromo Litho* 
graph* of the Spectra of the Chemical Elements and Heavenly Bodies 
Medium 8vo, cloth extra, a if 

The LIFE and LETTERS of JAMES 

DAVID fORBES K U 8 , late Principal of the United College in the 
University of St Andrew's By J CAMPBELL SHAIRP, LL.D., 
Principal of the United College in the University of St Andrews, Pro¬ 
fessor TAIT, University of Edinburgh, and A AD AMS-REILLY, 
FKGS With Portraits, M ip, snd Illustrations 8vo, 161 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence monthly, 94 pages 8vo , with occasional Illustrations 


This Magatine, commenced m 1864, contains standard articles and notes 
the*B *hjft ** C0nncCtet * Wlt ^ Ontology, and especially on the Insects of 
S\ib*cription—Si* Shillings per Vo'ume, post-free The volumes com- 
yienoe with the June number in each ye-*r 
V©?e I to V (strongly bound in clothl may be obtained by purchasers of 
the entire set to date, at the increased price of 1 os each , the succeeding 
vols may be bad separately or together at 7 s, each „ 

London. JOHN VAN VOORST, 1, Paternoster Row. 

B.—Communications, See, -should be sent to the JJditors at the above 


PROFESSOR HUXLEY’S CRITIQUES 

and ADDRESSES 8vo, rez 6 d 

Contbnts —Administrative Nihilism The School Board*, what They 
( an Do and What They May Do Or. Medical Education Yeast Ontlie 
Formation of Coal On Coral and Coral Reef. On the Methods and 
Results of Ethnology On some fixed Points in Buti.h Kihnology 
Palaeontology and the Doctrine of Evolution Biogenesis and Abiegenesls 
Mr Darwin s Critics The Genealogy of Animals Bishop Berkeley and 
the Metaphysics of Sensation 

By the same Author, 

LAY SERMONS, ADDRESSES, and 

REVIEWS New and Cheapar Edition Cron n 8vo, 71 6rf 

The CONFLICT of STUDIES; and other 

Essays on Subjects comieted with EDUCATION By ISAAC TOD. 
HUNTER, M A F8S, late Fellow and Principal Matliema.icai 
Lecturer of St John's Collese, Cambridge 8vo, lot 6,1. 

Contbnts -T lie Conflict of Studies —( ompetitive Examinations Pri¬ 
vate Sillily of Matheinnlic* Academical Kelonil Elementaly Geom.Uy 
The Mathematical T npos 

The BEGINNINGS of LIFE : Being some 

Account of the N Uure. Model of Origin and IYan*fr>rmaiions of Lower 
Organisms By II CHARLTON BAbTlAN, M D IRb W.th up- 
wards of 100 Uluitrsitioiw. a voU trowu Svo, a8*. 

MACMILLAN * CO * LONDON. 
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E. DENT & CO., 61, Strand, & 34, Royal Exchange, i 

(FACTORY, SAVOY ST.), LONDON. % T 

manufacturers of chronometers, watches, astronomical an$> 

' TURRET CLOCKS (with or without Galvanic Contact Apparatus), COMPASSES, &C.1 
to Her Majesty and H.R.H. the Prince of Wai.es, and H I.M. the Emperor of Russia. 
MAKERS of the GREAT CLOCK of the HOUSES of PARLIAMENT. 

MAKERS of the NEW STANDARD CLOCK of the ROYAL OBSERVATORY, Greenwich. 

Catalogues or Estimates on Application. 

VICHY WATERS COMPANY, 

27, MARGARET STREET, REGENT STREET, LONDON, W. 

DEPOT FOR ALL FOREIGN MINERAL WATERS, VICHY. 


The use of the Natural Waters of Vichy is extending vastly They are most efficacious in all complaints arising from acidity 
They make the blood more alkaline and less coagulable, and promote its circulation In the derangement of the digestive 
functions, and in all the chronical disorders of the abdominal organs, their good effects are shown Tne Waters of Vichy are 
nlkalme and gaseous, and although medicinal they are agreeable to the palate, from their slightly acid taste Of all mineral waters 
they are the most exported 


CHEMICALS & APPARATUS 

EVERY REQUIREMENT FOR SCHOOL OR PRIVATE LABORATORIES. 

Orders exceeding 401, carriage paid to any railway station in England. Price Lists on Application. 

MOTTERSHEAD AND CO., 

LABORATORY FURNISHERS, 

MARKET PLACE AND ST. MARY'S GATE, MANCHESTER. 


W. LADD & CO., 

MANUFACTURERS OF SCIENTIFIC AND EXPERIMENTAL APPARATUS BY APPOINTMENT TO THE 
ROYAL INSTITUTION OF GREAT BRITAIN 

11 & 12, BEAK STREET, REGENT STREET, W„ 

AND 

199 , BROMPTON ROAD, SW 

ESTABLISHED 1S43. 

NEARLY READY , PRICE ONE GUINEA SUPER ROYAL QUARTO. 

THE LIFE AND HABITS OF 

WILD ANIMALS. 

ILLUSTRATED BY DESIGNS BY 

JOSEPH WOLF. 

ENGRAVED BY J W. AND EDWARD WHYMPER. 

With Descriptive letterpress by DANIEL GIRAUD ELLIOT, F.L S., F.Z.S. 

Thu is the last Senes of Drawings which will be made by Mr Wolf upon wood or upon stone, and it unquestionably contains ttv* 
most beautiful and original designs that have ever proceeded from his pencil The size of the Engravings is 8 x 6 inches, and thsy 
are printed on the finest toned paper. 

MACMILLAN & CO., LONDON. _ 

Prmted br R. Clay, Sons, & Tavlok, at 7 and 8, Bread Street Hill, in the CUy of London, and published by Macmillan 4k Co. ■ 
at the Office, >9, and jc, Bedford Street, Strand'—THvatCAY, October id, 1873. 






A'WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 

“ To ttu solid ground 
Of Nature trusts the mind which builds tor aye ."— Wordsworth 


No. 208, Vol. 8] THURSDAY, OCTOBER 23, 1873 


Registered as > Newspaper at the General Post Office. 




ROYAL POLYTECHNIC INSTITUTION, 

Prospectuses to be had in the office at the College, 
•7, Oxford Square, Hyde Park, W 

>r of J E Mylne, E>q . 

309. REGENT STREET, W 

LABORATORY and CLASS ROOMS are now open or ANALYSES. 

WORKING MEN’S COLLEGE. 

and Steam —For Fees and Syllabu* apply to the Prefeaeor of Cheaiia- 
try, Scientific Department, Royal Polytechnic Institution. 

GEOLOGY 

Mr J LOGAN LOBLEY. F G S , wtll comme 
Lectors* on Geology, at the Working Men'* * oil. 
Street, W C , on MONDAY, October eyth, 118pm 

ce a Course of Twelve 
je, 65, Great Ormond 

SCHOOL OF CHEMISTRY, 

SO, GREAT MARLBOROUGH STREET, 

Term* on application to Mr J Rigby Smith, Secre 

tary of the College 

LONDON, W. 



Directed by ARTHUR VACHER, F.C.S. 

SCHOLASTIC or Otherwise.- 

—A Situation 

The Instruction U essentially practical, there are no Lecturea. Each 


, Hammer*, Models of Crystals, Ac , ofj AMKS KING’S COLLEGE, 

eralogut, 13, Ruseell Street, Covent Garden, ^ 1 “ U ° CWODOUB. 

EVENING LECTURES 
' Chsmisisv— Mr W N HARTLEY 

WOLLASTON’S REFLECTING GONIO- Mondays and Thursday* at 7 o’clock Fee for the Course. £1 lU id 

MC7SR Wwt«d. Swond-lund, Suite maker, where bought, price, n.. ._ u. tj it m uirti IV 

&C., to “Delta," 4 re of Frederick May, and Son, Adverting Agent*, Chemical Ana lysis- Mr W N HARTLEY 

l6er Piccadilly, W. Tuesdays, from 7 tdl , o’clock. Fee, ». 

NATURE.—Wanted clean Copies of Nos. SCIENCE TUITION BY CORRESPON- 

leRBdij. Nature Office, * 9 , Bedford Street, Strand, W.G DENCE.—Mr ROUTLEDGE, B.Sc. F.C. 8 ., Bowdoa, Oieahir*. 
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MR. MURRAY’S 

LIST OF FORTHCOMING WORKS. ; 


The NATIONAL MEMORIAL to the 

PRINCE CONSORT AT KENSINGTON Illustrated 
class Engravings in line, meizotint ' * J r 

Text, ’Folio. Price taduiii 

The EARLY HISTORY of INSTITU- 

TION S, more particularly as illustrated by the Irish Brehon Law By 
Sir H SUMMER MAINE, K L S l 1>U «vu. 


LIFE and DEATH of BARNEVELD. In¬ 
cluding the History or the Primary Cause, an) Mownint. of'“Ihe 
Thirty Year.’ War " By J LOTHROP MllU,.Y, l> C L , Author 
of the “ Rue of the Dutch Republic,” 8.0 With Illustration, a vole 

The FOURTH VOLUME OF THE 

SPEAKERS COMMENTARY ON THE BIBLE By Bishops 
and Clergy of the Anglican Church Edited by Lauon I' L Look, 
M.A. Medium 8vo 

Content. The Poetical Books 


id Rev C. I Elliott, 

THE MOON. Considered as a Planet, 

a World, and a Satellite. By JAMES NASMYTH L E , and 
JAMES CARPENTER, F R A;s Wuh numerous Illustration. 4 to 

PERSONAL RECOLLECTIONS, FROM 

EARLY LIFE TO OLD AGE. By MARY SOMERVILLE With 

Selections from her Correspondence Edited by her Daughter, 
Martha Somkrvilli With Portrait Crown 8vo 

The MAINTENANCE of the CHURCH* 

OF ENGLAND AS AN ESTABLISHED CHURCH By Rev 
C HOLE, Rev R W DIXON, and Rev J LIOYD Three 
Euav. to which the Pnte. offered by H. W Peek M P , were 


The ORIGIN AND HISTORY of the 

GRENADIER GUARDS, from Document, in the Stale Paper Office, 
War Office, Home Guardi, &c By Lieuc-Gcn Sir F W HA MIL 
TON, KGB With Illustrations. 3 vols 8vo 

ENGLAND and RUSSIA in the EAST. 

By*MajorAieu Sir HEN RY KAWL^'hoN^K 1“ ‘’avu!" 1 ™ 1 A$ '“ 


MEMOIR of WILLIAM ELLIS, MIS- 

SIONARY in the Sruth Seas and Madagascar By his SON With 
an Estimate of hi. Character, by HENRY ALLON. DD With 
Portrait 8vo 

SHADOWS of a SICK-ROOM. i6mo. 

(Ready 

ETCHINGS on the MOSEL, with short 

Descriptive Letterpress. By ERNEST GEORGE, Architect, ao 
Plates bmall (olio 

WORDS of HUMAN WISDOM. Col- 

lected and arranged by w S With a Preface by Rev H P Lipoon , 
1> D , Canon of St Paul’s Ft-p 8vo 


LECTURES on the GEOGRAPHY of 

GREECE Py K F TOZER, M A ,Yltor of Exetor Coll, Oxford. 

Post 8vo 

The MINOR WORKS OF GEORGE 

GROVE With Critical Remark, on his Intellectual Character. Mint¬ 
ing. and Sperches By ALEXANDER BAIN, LL D. With For- 

SCHOOL - HOUSES for the PEOPLE. 

Directions for the Planning, Arranging and Building of Schoolrooms, 
fcc HvE * ROBSON, Architect 10 the London School Board. With 
Plans, &.C Post 8vo 

NEW JAPAN , the LAND of the RISING 

VUN , ,t. Anna's during the past Twenty Year*. By SAMUEI. 
MOSSMAN With Map hvo 

BRICK and MARBLE ARCHITECTURE 

OF THE MIDDLE AGES By 0 E STREET. RA Second 
Edition With Note, of Tour, north of the Apennines, including 
Aquilei Ldine, Vuna, Fcrr ira, ^Bologaa, Piacenza, Modena, and 

UNIVERSITY SERMONS. Preached at 

Cambridge. i8a,- 3 r By the latej. J BLUNT, B.D , Mar,met Pro- 
fejorot Divinity Pbit Bvo 1 

A POPULAR and UNIFORM EDITION 

of Canon Robert rod > History of the Christum ( hurch, from the Aooe* 
tohe Ajje to the Reformauon, 1317 8 vol* port 8vo (To be published 

The MODERN STYLES of ARCHITEC¬ 
TURE By JAMES kFROUSSON, FRS A new and revised 
Edition ) With 300 Illustration.. Medium 8vo. 

HORSE-SHOEING; AS IT IS, AND AS 

I r SHOULD BE By WILLIAM DOUGLAS, law of lothHussam. 
With llluitrattou. Post 8vo 

A HISTORY of the ROYAL ARTILLERY. 

Compiled from the Original Weco-d., By Capt DUNl AN, R.A. 
Vol II With Frontispiece and udex. Completing the Work. 8vo. 


(rations. Post 8va 

AN HISTORICAL ATLAS of ANCIENT 

GEOGRAPHY, Biblical and Clascal, Compiled under the Sunenn- 
tendence of Dr Wm hmi h and Mr George Grove Part III. Folia, 

SIGNS and WONDERS in the LAND Of 

HAM A Description of tho Ten Plague, of Egypt, with Ancient and 
Modern Parallel, and Illustrations. By Rev. T S. MILLINGTON. 


THE FRENCH PRINCIPIA. A First 

f rench Course, containing Grammar Delectue, Exercises, and Voatbu- 
Janes tamo On the plan of Dr William Smith'. " Principle Latina.* 

The HARVEST of the SEA. A Contribu- 

tiontothe Natural and Economic History of Bntish Food Ftshr*. By 
JAME^G BERTRAM New and revised Edmon With llltuura- 

ADVENTURES on the RIVER AMA- 

ZONS Willi Notices of Branh.n and Indian I lie timing KleVfn 
Year, or Travel Ry H w BATES, F K G s. New and reused 
Edition With illustrations. Po.t 8vo. 


JOHN MURRAY, Albemarle Street. 
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DR. HAUGHTON’S WORK ON ANIMAL MECHANICS 
Second Edition, with izz Woodcu a, 8vo, doth, price 21; 

PRINCIPLES of ANIMAL MECHANICS 

By the Rev SAMUEL HAUGH TON, FRS, Fellow of Trinity 
College, Dublin , M D Dublin and DCL Oxford 
London . LONGMANS, GREEN, & CO , Paternoster Row 


In One Volume, W cloth, with 26 Permanent Illustrations by the 
Autotype Process, price au 

A PHRENOLOGIST amongst the TODAS ; 

or, the Study of a Primitive Trite in South India History, C hammer, 
Customs, Religion, Infanticide, Polyandry, Language By WILLIAM 
E MARSHALL, Lieutcuant-Colonel of Her Majesty’s Bengal StaiT 
Corps 

London : LONGMANS, GREEN, & CO , Paternoster Row 


THE EDINBURGH REVIEW, 

No 98s, OCTOBER, 

Was published on Saturday Last, the t8th instant 
Contknt8 - 

I The Man in the Iron Mask ” 

II —” Work and Wages ” 

III —"Lives and Letters of Beethoven” 

IV—“The Cuban Insurrection" 

V The Breeding of Horses ” 

VI —" Old and New St Paul’s " 

VII Handbooks and Travellers ” 

VIII -“Kew Gardens’’ 

MC —" Ur. Strauss's Confeasion ” 

X.-" Affairs on the Gold Coast * 

London LONGMANS, GREEN, & CO . Paternoster Row 


MESSRS. TRUBNER & CO.’S 

NEW WORKS. 


A PRACTICAL TREATISE on MILK 

ANALYSIS (including the Analysis of Cream, Buller, and Cheese) 
By J A WANKLYN.M RCb Ciowu 8vo IShortly 

WATER ANALYSIS. A Practical Trea- 

tlse on the Examination of Potable Water By J At FRED WANK- 
1-YN, M RCS, and E I CHAPMAN, McCS Second Edilion. 

A PRACTICAL TREATISE on PURE 

FERIIL1SERS and the Chemical Conversion of Rock Guanos Marl. 

geiimsilly^iiilo^varioHus 1 vafua^Ie ^Proilucts llat Ky°C AMBP1HS L L^MOR- 
Tit, M D ICb Demy 8vo. cloth, with a8 Illustrative Plates or 
Construction Plans, drawn tohcalc Mcasur. menu, £4 4* 

A PRACTICAL TREATISE ON THE 

Manufacture of Soaps By the same Author Demy Svo, with mime- 
roui Woodcuts aud elaborate Working Drawings, pp xu -270, 

CENTRIFUGAL FORCE and GRAVITA¬ 
TION A Lcctuje By JOHN HARRIS, of Montreal, Canada 
Royal Pvo, pp 94, with lUustrauonz Cloth, 7 s bJ. Or with Supple¬ 
ment (A), pp 3^, I2X 6ff 


Just published, free by post for One Stamp 

THE NATURAL HISTORY & SCIEN¬ 
TIFIC BOOK CIRCULAR 

No 7 (OCIOBFR), 

Comprising Valuable Works on Agriculture and Horticulture, Astronomy, 
Botany, ConcMogy, General Natural History, On ithology, and General 

W WESLEY, 38, Essex Street. Stmnd, London. 

In 0vo, cloth, platen, <jz 

REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 

Appointed by the British Association for the Advancement of Science, 
REPRINTED By PERMISSION OF THE COUNCIL, 
Revised by 

Sir W Thomson, LL D K R S . Dr J P Joule, LL D FRS. 
Profs. J. Cler-c Maxwell M.A FJLb , and F Jen kin, FRS 


WITH A REPORT TO THE ROY^L SOCIETY ON 

UNITS of ELECTRICAL RESISTANCE, 

By Prof F JENKIN, F R.S , 

THE CANTOR LECTURES, 

DELIVERED BY PROF JENKIN BEFORE THE ROYAL 
SOCIEI’Y OF ARTS 

Edited by 

Prof Flebming Jenkin, FRS 

London. E. ft F. N. SPUN, 48, Chnruig Cross. 

Now York . 446, Broome Street 


SCIENTIFIC AND LITERARY SOCIETIES’ 

LECTURBS, MEETINGS, &c. 


THE LEEDS 

NATURALISTS’ FIELD CLUB AND SCIENTIFIC 
.ASSOCIATION 

President—T homas IIlCK, B A. B.Sc. 

Pounded March 1S70 , reorganised on a broader basis 
March 1872 


OBJECis —1 The thorough investigation of the Natural His¬ 
tory of the West Riding of Yoikshire, more especially of the 
immediate neighbourhood of Leeds. 

2 The tu tivation of a taste for Scientific Knowledge (in the 
widest sense of the term) among the tnhal itants of Leeds, the 
combination and strengthening cf individual effort, and the 
affording facilities for the discussion of papers on scientihc 
subjects 

M EKTINGS ei ery Tuesday evening at 8 t.M , at the Mecha¬ 
nics’ Institd'e , free to the public. ' 

FIELD EXCURSIONS during the Summer 

Subscnp’ion—4r a yet r. 

During the present quarter the following papers will be read t— 
Nov. 11 —“Snakes,” by Mr F Greenwood, M.R.CS E. 

„ 25 —"The Carboniferous Fauna,” by Mr, J, W. Davis, 
Dec. 9.—" The Study of Microscopical Su.nce,” by Mr. F. 

Hak.h. 

The Meetings on Oct 7. 21, and 28, Nov 4 and 18, and Dec. 
2, wiU be devoted to ** Exhibitions of Specimens, and Conver¬ 
sation ,” and the quarter will, be dosed by a Microscopical 
Sonce 

The Fauna and Flora of the country withm 10 miles of tie 
Town Hall is now in active preparation, and the Council trtit 
that ail Naturalists who are able to assist will at on.e communi¬ 
cate with the Secretaries. 


JAMES BROBIE, 


W D. ROEBUCK, 



Sunny Bank Tiriace, 1 eels. 


Oct 1873 
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SCIENTIFIC AND LITERARY SOCIETIES 

( Continued) 


THE METEOROLOGICAL SOCIETY. 

1873 AND I874. 


ROYAL GEOGRAPHICAL SOCIETY. 

Fellows are informed that the FIRST MEETING of the 
ensuing Session will be held (by permission of the Chancellor 
and Senate) In the hall of the University of London, on 
MONDAY, the 3rd, instead of Monday, the 10th of November, 
as announced in the Cards of the Sessional Mee'ings. 

The President, Sir H. Bartle Frere, K C B , in the chair 

The subject of the evening, after the President’s Opening 
Address, will be Remarks on the Countries recently visited in 
the region of the Upper Nile, by Sir Samuel W. Baker. 

The chair will be taken at half-past 8 


LEICESTER 

LITERARY AND PHILOSOPHICAL SOCIETY. 
Session, 1873 4. 

President—Rev John F Halford, M A 
First List of Papers. 

Nov. 3.—“ American Poetry,”* by John Nichol, Esq , LL.D 
Professor of English Literature, Glasgow University 
„ 17—“Some Observations on Architecture, Public and 
Private,” by James Thompson, Esq I 

Dec. j.—“The Sun,” 4 by J M Wilson. Esq., FRAS., 1 
assisted by G M Seabroke, Esq , F R.A S 
11 > 5 -—“The Vienna Exhibition," by C G. Merewether, 
Esq I 


* At the Temperance-hall at half-past 7 The remainder at 
the Museum at 7 o’clock. 

GEORGE HULL, )„ - 

F. J F. KIRBY, ( Hoh - 


NEWCASTLE-ON-TYNE 
LITERARY AND PHILOSOPHICAL SOCIETY. 
Lectures—Session, 1873-74. 

Nov 3*5—“The Roman Wall, Rpcent Investigations,” by 
Rev. J. C Bruce, LL.Df 

„ 10 & 12—’• Recent Explorations tn Moab, Physical and 
Archaeological,” by Rev. Canon TkisiRAM, LL.D. 
FRS. 

„ 21.—" Robespierre.” Nov. 24.—“Danton," by John 
Morley, Esq , of London. 

Dec. 1 & 3.—“The Piano its History, Mission, Influence,” 
by Carlo Tiessrt. Esq , R.A. 

„ 8.—“Assyrian Legends." Dec. 10—“Points of Contact 
between the Bible and Assyrian Inscriptions,” by 
G Smith, Esq., of the British Museum. 

„ 15.—“ The Histone Caves, and their place in Bmwh His¬ 
tory.” Dec. 17.—“The Neolithic Caves, and their 
Evidence as to the Andent Ethnology of Europe," 
by W. Boyd-Dawkins, Esq., of Manchester. 

1874. 

Jan. 3 & 10 —“ Stein, the Reformer of Prussia," by Prof. J. R. 
Seeley, of Cambridge. 

„ 18.—“Society in the North of England in the last Cen¬ 
tury,” by Edward Charlion, Esq , M D DC L. 
Feb. 9.—“On the Physical Geography of Inland Seas ’’ Feb. 

11 —“ Foramimferal Life, past and present,” by W. 
B Carpenter, M D LL.D. F.R S of London 
March 2 Sc 4.—“ Travels in the Disguise of a Dervish through 
vanous Countries in Central Asia,’’ by Prof. A. 
Vambery. of Pesth, Hungary. 

Each Lecture will commence at hall-past 7 P m. 

Admission—Free to Members. To others, One Shilling each 
Lecture. Members may purchase Lecture Tickets for tor. 6 d. 
each, which are transferable to the members of their families 
only. Teachers of Schools may purchase such Tickets, trans¬ 
ferable among their pupils. Non-members may purchase Lec¬ 
ture Tickets for the Session, at 12s. 6d each 

K. C CLAPHAM, 

R S. WATSON, 

Westgate Street, October 1873. 


| Non. Sees. 


MEETINGS to be held at 25, Great George Street, West¬ 
minster .— 

1873—Wednesday, Nov. 19, Dec. 17. 

1874 —Wednesday, Jan. 21* , Feb. 18, March 18, April 15, 
May 20, June 17. * 

Business will commence at 7 P M * Annual General Meeting. 


MAIDSTONE AND MID-KENT 

NATURAL HISTORY & PHILOSOPHICAL SOCIETY 
President—Rev. J. G. Wood, M.A. F.L S 
Lectures, &c., for the Season 1873-1874. 

Nov 14 —“ Spectrum Analysis.” 

Dec. 16.—“ Analysis of ‘ The Bible and the Doctrine of Evo¬ 
lution’ ” (W W. Sm>th), by Dr Monckton. 

1874 

Jan. 30--Annual Meeting—Address by President 

Feb 27 —“ The Brenchley Motto, * Vagor, miror et adors,’ ” 
by Rev. D. D Stewart, 

March 24.—The Present State of our Knowledge concerning 
Bacteria,” by E B. Baxter, M.D. 

Lectures have also been promised m the Summer by J. H. 

Martin, “On the Edible and Poisonous Fungi of the District 

by Dr. Lionel S Beale, FRS, by Mr Hinton, Rev H H. 

Dobney, and others 


ROYAL CORNWALL 

POLYTECHNIC SOCIETY 

In connection with this Society, classes will be carried on 
during the winter tor instruction in the vanous branches of 
Drawing , and Courses of Lectures will be delivered upon 
Chemistry, Physical Oeography, as well as occasional Lectures 
upon other scientific topics. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weekly Diary 
in Nature of the Meetings, &c. of the various provincial Scien¬ 
tific and Literary Societies would be found very useful, not only 
to the members of such Societies, but to all who are interested in 
scientific and literary subjects, the Publishers have determined to 
devote a portion of their advertisement columns to this purpose, and 
to insert NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, &-c., at the nominal charge of One S hilling for tack 
insertion. 

The Publishen of Nature will be glad if the Secretaries of 
Societies will aid them tn their endeavours to make this weekly 
Diary as complete and useful as possible . Notices intended for 
insertion therein must be sent, addressed to the Publishen, by 
Wednesday Mornings. 

OFFICE-29, BEDFORD STREET, STRAND. 
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B R O W N I N G’S 

NEW ROTATING BODY MICROSCOPE. 

COMBINING THE ADVANTAGES OF I'lIC ENGLISH AND CONTINENTAL MODES 

The Model Microscope, with highly finished Brass Band, X s. d. 
Rack and fine Adjustments to body, with Axis for inclina¬ 
tion, one Eye-piece, Concave Mirror, and i-mch Objective, 
and \ inch object glasses 550 

The *• Complete ” Micioscope This rnstiinnent lias a highly 
finished brass Stand, Rack, and line adjustment to body, 
and Met hanical motions to stage, and is supplied with an 
Eye-piece, and two high-class Objectives, i-inch and j-mch 
of which the pcrforman , 'i will be guaranteed . 7100 

The above Instrument, Bmoculai .. 10 10 o 

Stephenson’s New Binocular. 

11S7 0.J WKROSCOPl S /REE 

J O H N BROWNIN G, 

OPTICAL AN’I) PHYSICAL INST H CM ENT MAKER TO 
TIIE ROYAL OBSERVATORY, &c 

63, STRAND, WC and xxi, MINORIES, LONDON, E. 

ESTABLISHED 100 YEARS 

An IUvst rated Descriptive Catalogue of Spectroscopes, 18 Stamps. 

Nh 1REY READY, PRICE ONE f.L INI A SUPER ROY 1/ QUAKE 0 

THE LIFE AND HABITS OF 

WILD ANIMALS. 

TLLUSTRAUD BY DESIGNS BY 

JOSEPH WOLF. 

ENGRAVED BY J W AND EDWARD Win MPER 
Willi Descriptive Ltllcrpiess by DANIEL GIKAUD U.IIOr, KL S , h / S 
Thu is the last Scries of Drawings which will be made by Mr Wolf upon wood or upon stone, and it unquestionably contains the 
most beautiful and original designs that have ever proceeded from Ins pencil. 1 lit bi/e of the Engraving, u 8 \ 6 inches, and they 
are printed on the finest toned paper 

MACMILLAN & CO, LONDON 
PttUtshiJ ’lA-mkh Puce One S/iMtig 

A 11 T 

PICTORIAL AND INDUSTRIAL: A REVIEW. 

WITH CHOICE EXAMPLES FROM VARIOUS SOURCES, 

REPRODUCED BY THE HELIO l Yl'E AND OTHER PLRHANENT PROCESSES 

Edited by JOHN FORBES.ROBERTSON. 

“ARS ARTIS CAUSA, I i'AQUE HOMINIS ” 

Contents for October —Our Illustrations —1. Infantile Amusements, 2 “Consolation,” by Henri 
Bource 5 3. "Art and Love,” by J. Berlin A Chapter in the History of recent English Art-Pottery ExhibiUon of 
the Art-Union Prizes. Art Notes and Gossip. Reviews. 

London : SAMPSON LOW, MARSTON, LOW, & SEARLF, 188, Fleet Street, E.C. 

Edinburgh MENZIES & CO. Dublin McGLASHAN & CO. 







cxlii 


NATURE 


[Oct. 23, 1873 


POPULAR TEXT-BOOKS. 


NATURAL HISTORY. 

A MANUAL OF ZOOLOGY, for the Use of Students. With a General Introduction 

on the Principles of Zoology, ily HENRY A1.LEYNE NICHOLSON, M. D., F.R.S.E., F.G.S , Ac., Professor of Natu¬ 
ral History in the University of Toronto. Third Edition, revised and enlarged. Crown 8vo, pp. 706, with a8o Engravings 
on Wood, 120 6 d. 

TEXT-BOOK OF ZOOLOGY, for the Use of Schools. By the Same. Second Edition, 

crown 8vo, with 188 Engravings on Wood, <xr. 

INTRODUCTORY TEXT-BOOK of ZOOLOGY, for the Use of Junior Classes. By the 

Same With 127 Engravings A new Edition, 2r. 6d. 

This day is published, 

OUTLINES OF NATURAL HISTORY, for Beginners; being Descriptions of a Pro¬ 
gressive Senes of Zoological Types. By the Same Fcap. 8vo, with Engravings, is. 6d. 

A MANUAL of PALEONTOLOGY, for the Use of Students. With a General Intro¬ 
duction on the Principles of Palaeontology. By the Same. Crown 8vo, with upwards of 400 Engraving*, 15,. 

GEOLOGY. 

INTRODUCTORY TEXT-BOOK OF GEOLOGY. By David Page, LL.D., F.R G.S., 

&C-, Professor of Geology in the Durham University of Physical Science, Newcastle Tenth and enlarged Edition. 2r. 6d. 

ADVANCED TEXT-BOOK of GEOLOGY. By the Same. Fifth Edition, revised and 

enlarged, 7 1 6 d. 

GEOLOGY for GENERAL READERS. By the Same. Third and enlarged Edition. 

6s 

HANDBOOK of GEOLOGICAL TERMS, GEOLOGY, and PHYSICAL GEOGRAPHY. 

By the Same Second Edition, enlarged, 7 s 6d. 

THE CRUST of the EARTH: A Handy Outline of Geology. By the Same. Sixth 

Edition, is. 

PHYSICAL GEOGRAPHY. 

INTRODUCTORY TEXT-BOOK of PHYSICAL GEOGRAPHY. By David Page, 

LL.D., F R.S.E., &c., Professor of Geology in the Durham University of Physical Science, Newcastle. Fifth Edition, 
revised and extended, 2s. 6d. 

ADVANCED TEXT-BOOK OF PHYSICAL GEOGRAPHY. By the Same. Second 

Edition, enlarged, 51. 

COMPARATIVE GEOGRAPHY. By Carl Ritter. Translated by W. L. Gage. Fcap. 

3-f 6 d. 

SCHOOL ATLAS of PHYSICAL GEOGRAPHY. By A. Keith Johnston, LL.D., 

F.R.G S , &c. A new and enlarged Edition, with Index Half-bound, 12 s. 6 d. 

GEOGRAPHY. 

A MANUAL of MODERN GEOGRAPHY, Mathematical, Physical, and Political. By 

the Rev ALEXANDER MACKAY, LL.D , F.R G.S., &c. With a copious Index. A New Edition, showing the remit 
of the Census of the British Empire for 1871. 7 s 6d. 

ELEMENTS of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 

to the present time. Twenty-fourth Thousand. 3r. 

OUTLINES of MODERN GEOGRAPHY. By the Same. Twelfth Edition, revised 

to the present time. Sixty-second Thousand, is 

FIRST STEPS IN GEOGRAPHY. By the Same. Revised to the present time. 

Forty-first Thousand. 4 d. 

GEOGRAPHY of THE BRITISH EMPIRE, for Young Children. By the Same. 3d. 

SCHOOL ATLAS of GENERAL AND DESCRIPTIVE GEOGRAPHY. By A. Keith 

JOHNSTON, LL.D., F.R.G.S., &c. 26 Maps, with Index. A new and enlarged Edition. Half-bound, I2s. bd. 

SCHOOL ATLAS of CLASSICAL GEOGRAPHY. By the Same. An Enlarged Edi¬ 
tion, with Index. Half-bound, izr. 6 d, 

WILLIAM BLACKWOOD & SONS, Edinburgh and London. 
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MACMILLAN AND CO.'S 

ANNOUNCEMENTS. 


MILTON’S POETICAL WORKS. Edited with Text collected from the beat Authori¬ 
ties, with Introduction and Notes by David Masson 3 vols 8vo. With Two Portraits engraved by C. H. Jeens. (Uni¬ 
form with the Cambridge Shakespeare) 

MILTON’S POETICAL WORKS. Golden Treasury Edition. Edited, with Notes, 

&c , by Professor MASSON. Two Volumes i8mo 41 6d. each volume. 

LEONARDO DA VINCI AND HIS WORKS. Consisting of a Life of Leonardo Da 

Vinci, by Mrs. CHARLES W. HEATON, Author of “Albrecht Durer of Number*," &c An Essay on his Scientific and 
Literary Works, and an account of his more important Paintings and Drawings Illustrated with Permanent Photographs 
and Wood Engravings. Royal 8vo, 31a 6 d 

AN ARTjTOUR in the NORTHERN CAPITALS of EUROPE. By J. Beavington Atkin¬ 

son. 8vo. 

THOUGHTS ABOUT ART. By P G. Hamerton. New Edition, revised, with an In¬ 

troduction. Crown 8vo, 8f. 6 d 

SIR JOSHUA REYNOLDS AND HIS WORKS. By J. C. Collins, M A , Fellow of 

Balhol College, Oxford Illustrated by a Senes of Portraits of Distinguished Beauties of the Court of George III , repro¬ 
duced m Autotype from Proof Impressions of the celebrated engravings by Valentin Green, Thomas Watson, J R. Smith, E 
Fisher, and others. Folio, Sr. 

ESSAYS PHILOLOGICAL and CRITICAL. Selected from the Papers of James Hadley, 

LL.D , Professor of Greek in Yale College, &c 8vo, l6r. 

THE SOURCES of STANDARD ENGLISH. By T. L. Kington-Oliphant. Globe 8vo. 

A FRENCH-ENGLISH and ENGLISH-FRENCH DICTIONARY. By Gustave Mas¬ 

son, B. A, Assistant-Master in Harrow School Small 4to. 

ON SOME INFLUENCES OF CHRISTIANITY upon NATIONAL CHARACTER. 
Three Lectures delivered in Sc. Paul's Cathedral, February 1873 By the Very Rev F W CHURCH, Dean of St Paul's. 
Crown 8vo, 4» 6d. 

THE SILENCE and VOICE of GOD. University and other Sermons. By the Rev. P. 

W. FARRAR, B D , F R.S , Master of Marlborough College, and Chaplain w Ordinary to the Queen. Crown 8vo. 

QUEER FOLK. Fairy Stories. By E. H. Knatchbull-Hugessen, M.P., Author of 

“ Tales at Tea-Time,” &c With Illustrations by S E Waller Crown 8vo, $s 

SYBIL’S BOOK. By Lady Barker. Illustrated. Globe 8vo, 4s. 6d. 

YOUNG PRINCE MARIGOLD; and other Fairy Stones. By the late John Francis 

MAGUIRE, M P. With Illustrations by S. E. Waller. Globe 8vo, 4f. 6d 

The STRANGE ADVENTURES of a PHAETON. By W. Black, Author of “A 

Daughter of Heth," &c New Edition, with Illustrations by S. E Waller. 8vo, ior. 6 d. 

TRUE TO LIFE. A Simple Story by a Sketcher from Nature. Crown 8vo, 10s. 6d. 

[Just ready. 

The CHILDREN’S GARLAND, FROM THE BEST POETS. Selected and arranged. 

by Coventry Patmore. New Edition, with Illustrations by J Lawson. Crown 8vo, fir. 

PRINCESS of SILVERLAND. Illustrated by Sir Noel Paton and S. E. Waller. Globe 

A CHRISTMAS CAROL. Printed in Colours, from Original Designs by Mr. and Mrs. 

Trevor Crispin, with Illuminated Borders. Cheaper Edition. Imperial 4to, 2 it. 

A SECOND SERIES OF CABINET PICTURES. Reproduced in Colours by R. Clay, 
Sons, and Taylor, after J. W. M. Turner, Percival Skelton, E M. Wimpens, and T. Uwins. Oblong folio. 42r. 

JOHN GREENLEAF WHITTIER’S POETICAL WORKS. Complete Edition. With 

Portrait engraved by Jeens. i8mo, price 4s. bd.. [just ready. 

PRO^E IDYLLS. Old and New. By the Rev. Charles Kingsley, Canon of West¬ 
minster. Crown 8vo, 5 s. 


MACMILLAN AND CO., London. 
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TEXT-BOOK BY DR BEALE, F R.S 

AN INTRODUCTION-TO PHYSIOLOGY 

and MEDICINE . Bioplasm. Pp 350, with » Flatus, 6s 6 d. 

J & A. CHURCHILL 


W. LADD & CO., 

M VNUFACTURERS OF SCIENTIFIC & EXPERIMENTAL APPA¬ 
RATUS BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN 


New Work by DR LIONEL BEALE, F R S. 

DISEASE GERMS: and on the Treatment 

of the Feverish State s8 Plates, i« 

I. Supposed Nature. II Real Nature III Destruction. 

J. & A CHURCHILL. 


II & 12, BEAK STREET, REGENT STREET, W, 
199, BROMPTON ROAD, S.W. 

ESTABLISHED 1843. 


Eighth Thousand, with 70 Plates. 4 Coloured, cloth, air. 

HOW TO WORK WITH THE MICRO- 

SCOPE By D/ Lionel Beals, F R S 
A Manual of Microscopical Manipulation Examining Objects under 
the highest powers, Photographing specimens, &c. 

HARRISON. Pall Mall 


THE PEN OF THE DA Y FOE ORDINARY WRITING. 

VERY STRONG AND DURABLE 
23. 6d per Gross. Sample Box containing 3 Doxen, IS. 

THE “NEEDLE” PEN. 


AN EASY INTRODUCTION TO CHE- 

MISTRY For the use of those who wish to acquire an elementary 
knowledge of the subject, and for Families and fSchools ” J ‘—* 
the Rev Anmvn Rtou, M * ' " ' ' ” 


RIVINGTONS, Waterloo Place, London 


rrmcipal of The Collet 
Oxford and Cambridge 


TO BE HAD OF THE MANUFACTURERS, 

J. A. KENNETT AND CO., 

GENERAL STATIONERS, 

23, BERNERS STREET, OXFORD STREET, 

LONDON, W. 


OUTLINES of PHYSIOLOGICAL CHE¬ 
MIST KY including the Qualitative and Quantitaliie Analysis of the 
Tissues, Flu,ds,and Excretory Products By CHARI ES H KALFE, 


TISLEY’S IMPROVED FORM OF 

OZONE GENERATOR, 
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AGRICULTURAL PUBLICATIONS. THE entomologist’s monthly 

W _ MAGAZINE. 

Price Sixpence monthly, 94 pages 8vo , with occasional Illustrations. 

THE PROPORTIONATE FATTENING Conducted by H G Knaggs, M D F L S , R McLachlan, F L S , 

and Flesh-forming Qualities of nearly all the Feeding Substances in F C. Rva, and H T 5>tainton, F K S, &c 

* h * M “ Un *' ViJue ° ( ,h * H « du * from This Magazine, commenced in .864. contain, ztand.rd article, and note. 

* uwe on all subjects connected with Entomology, and especially on the Insects of 

the British Isles 


Pnce One Shilling, Post Free. THE BREWERS’ GUARDIAN: 

THE AGRICULTURAL ECONOMIST. Alnr.n.ghtlyp.perdevotedtoth.Pro.ect.onofBrewers lnt^u, Ltcmul. 

A Monthly Journal, containing Reporu and Pricea Current of the Agn- „ . p “‘‘amentary matter. 

cultural and Mnnieult.iml Aalnmatmn and H.v.red torhe.dvncae. nad R.VI.W OS TKI MaLT AND Hop TradU . AND WlN* AND Sl-IRIT T*AC 


Pit KFA KING rOK PUBLICATION (SrCOItd Edit"*) 

THE MINERAL CONSTITUENTS RE- 

Officti-j, Bond Court, WaJ brook, London, C C. 

MOVED FROM AN ACRE OF SOIL by an Average Crop of 
Wheat, Oats, Barley, Turnips, &c , also the Propoitionate Refertili.mg 
Effects of Guano, Superphosphates, Potash, baits, Farmyard Manure, 
Ac Price One Shilling post free 

London - 176, FLEET STREET, | C ,and 47, MILLBANK STREET 

Second Edition 

HOLIDAYS ON HIGH LANDS 

Rambles and Incident* in Search of Alpine Plants By 
HUGH MACMILLAN, LL D , Author of •• Bible Teachis 
lure,'* See Globe 8vo, 6# 

THE ONLY CHEAP FARMERS' NEWSPAPER, 

THE CHAMBER OF 
AGRICULTURE JOURNAL 

AND FARMERS’ CHRONICLE, 

Edited by John Alcssnom Clark*, Secretary to the Central Chamber of 
Agriculture, 

which broke off abruptly and was left unfinishedui the last, alar 
of additional information regarding the distribution of British an 
jpan plants, and the geological changes connected with them has 
incorporated, and severwl interesting and important facts borre 
classic story and from the records of zoology and geology, thro 
upon these changes have been given Seventy-four pages of n 
havo been added, and the whole work has been thoroughly revu 
it hoped greatly improved 

MACMILLAN A CO , London. 


Tuesday moraine. Pnce yl , or prepaid, 151 a year post free. 
Published by W. PICKERING, a«, Arundel Street, Strand, W.C. 


LESSONS IN ELEMENTARY ANA 

TOM V By ST GEORGE MI VAR r, F R 8 &c , Lecturer on Com 
parauve Anatomy at St Mary’s Hospital, Author of " The Genesis 0 


the 

JOURNAL OF APPLIED CHEMISTRY. &"£, 

A MONTHLY PUBLICATION OF 16 PAGLS QUARTO. |lk 'j* 
Dented, to Chemistry as applied to Arts end Manufacture*, Agriculture ‘T 


I HOLLOWAY’S PILLS. — Depression of 
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“A CABINET OF CURIOSITIES." 

In Two Volumes, Royal Octavo, Price One Guinea. 

Profusely Illustrated by Curious Wood-Engravings, 

Handsomely bound in cloth 

Edited by Robert chambers, ll.d., 

THE BOOK OF DAYS. 

A WORK CONSISTING OF 
I 

MATTERS CONNECTED WITH THE CHURCH KALENDAR. 

Including the Popular Festivals, Saints’ Day&, and other Holidays With Illustrations of Christian Antiquities in general. 

II. 

PHENOMENA CONNECTED WITH THE SEASONAL CHANGES. 

Ill 

FOLK-LORE OF THE UNITED KINGDOM. 

Namely, Popular Notions and Observance! connected with Times and Seasons. 

IV. 

NOTABLE EVENTS, BIOGRAPHIES, AND ANECDOTES 

Connected with the Days of the Year. 

V 

ARTICLES OF POPULAR ARCHEOLOGY, 

of an Entertaining Character, tending to Illustrate the Progress of Civilisation, Manners, Literature, and Ideas in these Kingdoms. 

VI. 

CURIOUS FUGITIVE AND INEDITED PIECES. 

VII. 

CURIOSITIES of LITERATURE, and ODDITIES of HUMAN LIFE and 
CHARACTER. 

It hat been the desire of the Editor, by thi* work—while not discouraging the progressive spirit qf the age — 
to temper it with affectionate feelingt towards what u poetical and A flevated, honest and of good report ink "the old 
national life, while in no way discountenancing great material interests, to evoke an equal activity "in those 
feelings beyond self, on which depend remoter but infinitely greater interests, to kindle and sustain a Spirit gf 
patriotism, tending to unity, peace, and prosperity in our own estate, while not exclusive of feelings cf'hsno-' 
valence, as well as justice, towards others. It has been, further, the desire of the Editor that these volumes Mould 
be a repertory of old fireside ideas in general, as well as a means of improving the fireside wisdom of thg present, 
day. _____ 

W. & R. CHAMBERS, LONDON & EDINBURGH. 

AND ALL BOOKSELLERS. 
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CLARENDON PRESS PUBLICATIONS. 


A TREATISE on ELECTRICITY and MAGNETISM. By J. C. Maxwell, M.A., 

F.R S , Professor of Experimental Physics in the University of Cambridge 2 vols. 8vo. 

ELEMENTS OF NATURAL PHILOSOPHY. By Prof. Sir William Thomson, F.R.S., 

and Prof F G TAIT. Tart I 8vo 9 r 

The GEOLOGY of the VALLEY of the THAMES. By John Phillips, M.A., F.R.S., 

Professor of Geology in the University of Oxford With Coluuied Map and numerous Illustrations 8vo 21 r 
“ It does not often fall to our lot to open a book devoted to Silence, and to derive from it the largo amount of pleasuie, and at 
the same time of real instruction, whuh we have found in the pages of this volume ''--Atkohium, 

“ We believe that the book will remain foi a very long time the standout woik on ecology of the secondary peiiod " —1 all 
Mall Gaaette 

VESUVIUS. By Professor Phillips. With numerous Maps and Illustrations. Crown 

8vo ioj Cd. 

“ Professor Phillips has undertaken to give an authentic history of Vesuvius Irom the diys of C rassus to the end of 1868, and to 
explain the phenomena of the burning mountain according to the laws of a ngid induction His plan has been successfully earned 
out, and has resulted in a work of high value "—Pall Mall Gazelti 

DESCRIPTIVE ASTRONOMY. A Handbook for the General Reader, and also for 

practical Observatory work With 224 Illustrations and numerous Tables Ity G. 1 < C 1 IAMBL' Kb, IRAS, Burrister-at- 
law. Demy 8vo. cloth, 856 pp , price 2rr 

CHEMISTRY FOR STUDENTS. By A. W. Williamson, Phil. Doc, Professor of 

Chemistry, University College, London New Edition, with Solutions. Extra fcap 8vo ( loth, price 8r 61/ 

“ A too rare example of what a good elementary text-hook in any science ought to lie the language liruf, simple, exact, the 
arrangement logical, developing m lucid order principles from facts, and keeping theory tIw \y% dependent upon observation , a 
book that keeps the reason of the student active while he strives to mastci details difficult but ne\ ei without interest 
Mxamtner 

EXERCISES IN PRACTICAL CHEMISTRY. By A G. Vernon Harcourt, M A., 

F.R.S, Senior Student of Christ Church, and Lee’s Rcadci in Chemistry, and II G MADAN, hr A , Fellow of Qiietn’s 
College, Oxford. Series I, Qualitative Exercises Crown 8vo price 7 s Cut Second Edition 

‘‘The volume is intended as a companun to the valuable and suggestive work on ‘'Ihcoietual Chcmistiv,’ by Professor 
Williamson It constitutes a complete guide to qualitative Chemical Analysis Ample instructions are givi n to the student 
at every step, and the instructions are fuither enforced by excellent illustiations The first poition consists of in examination 
of the principal gases, and of the principal radicles and their salts , whilst the second treats of ihe systematic analysis of a 
single salt The appendix contains a variety of useful tables Many useful practical hints are dispensed thioughuut the 
volume, which is one worthy in every respect of a place in the Clarendon Piess Senes "—Medual Timet 

AN ELEMENTARY TREATISE ON HEAT By Balfour Stewart, LL D. FRS, 

Professor of Natural History in Owens College, Manchester Extrafcap 8\o with numerous Woodcuts and Diagrams, 71 &l 
New Edition, revised and enlarged. 

“ The publication of this manual is exceedingly well-timed , it includes within narrow limits the leading facts and pnnciples of 
this younger-born of the Sciences, and for the mastery of the greater portion of the contents only reeiuircs ordinary intelligence on 
the part of the reader."— Spectator 

FORMS OF ANIMAL LIFE. Being Outlines of Zoological Classification Based upon 

Anatomical Investigation, and Illustrated by Descriptions of Specimens and of Figuies By GEORGE FULLEST ON, 
M D., FRS, Lmacre Professor of Physiology, Oxford Demy 8vo. price 16s 

“ Teacher and'student alike will rejoice over this volume It supplies us in a thorough, yet easily-mastered, m inner, with a 
vast amount of precise and important information concerning the structure of all animals save man, the descriptions being drawn in 
order from every sub-kingdom and each class of the animal world "—Spectalot . 

“ A book of the highest character and value ”—A then.ru m 

A TREATISE ON ACOUSTICS. By W. J. Donkin, F.R.S, Savtlian Professor .of 

Astronomy in the University of Oxford. Crown 8vo. price Js 6d. 

A-SYSTEM OF PHYSICAL EDUCATION : Theoretical and Practical, with numerous 

Illustrations drawn by A. Macdonald, 01 the Oxford School of Art. By ARCHIBALD MACLAREN, The Gymnasium, 
Oxford. Extra fcap 8vo. price 7 s 6d. 

“ The work before us is one which should be in the hands of every schoolmaster and schoolmistress. It is marked in every 
line by good sense, and is so clearly written thatmo one can mistake its rules.”— Lancet. 
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SCIENTIFIC AND LITERARY SOCIETIES' 

LECTURES, MEETINGS, &c 

TORQUAY 

NATURAL HISTORY SOCIETY. 
Programme of Lectures to be delivered on Mondays during the 
Session 1873-4, at Die Museum, Park Place, 
Commencing precisely at Twelve at Noon, and closing precisely 
at One o’clock. 

Nov. 3,—Introductory Address, by Rev T. R R S ccbbinc., 
M A , President. 

„ to—“ Ferns," by Dr Wll ks. 

„ 17.—" The Flint Implements found m Kent’s Cavern,” by 

W Peni.lhy, F R S, &e 

,, 24 & Dec 1.—"The Catacomb', of Rome” (two lectures), 
by Rev W R Bmavvimi, M.A 
Dec 8—“The Time of Pericles,” by Rev G. C Swsvnk, 
M.A 

„ 15 —“ Aquatic Birds and Naval Architecture,” by S. 

„ 22 & 29 —“ Electricity and Magnetism” (two lectures ; ex¬ 
periments by Mr Viccars), by E Vivian, M A 

1874. 

Jan. $—"The Greek Lyric Poets,” by Rev G. C Swwnl 
M A 

„ 12—"The Feudatory Chiefs of India,” by I, B Bow- 
RING C 8 I 

„ 19—“ Sound, scientifically and practically considered,” by 
W II Grattann. 

,, a6.—"The Natural History of the Ancients,” by Rev R. 
Ckesswkil, M A 

Feb. 2.—" Witches and Witchcraft,” by Rev G. T. Warner, 
M A 

„ 9—"Apes and their Allies," by Dr Wiiks 

,, 16.— "Things convenient for Social Life,” by Rev. Trea¬ 

surer lUwkrK, M A 

„ 23.—"The Life and Songs of Theodore Komer,” by W 
H. Grattann. 

March 2.—"The Picturesque,” by E Vivian, M A 
,, 9—" Physiology of the Brain,” by Di Wilks 

„ 16.—“Mysore,’"by L. B Souring, C S I 
„ 23.—"Characteristics of Language,” by Rev. G C. 
Swaynr, M A. 

„ 30—“Some Etymologies,” by Rev. s (’ Davis, M A 
April 6—“Fossil Organic Remains,” by W. 1 ’km.li ly, 
F R.S., Ac 

„ 13.—“The Ear , its Construction and Adaptation in Man 
and Lower Animals,” by Dr C 1 ’agli Blake. 

„ 20.—"The Punjaub,” by I B Bow ring, C S.l 
„ 27 Mont Blanc and its attendant Mountains,” by Dr 
Wilks 

Monthly Meetings of the Members, for reading and discussing 
Original Papers, are held at the Museum, at 8 pm, and on the 
second Wednesday m every Month 

WM. PENGF.LI.Y, Hon. See 

NOraNGHAM 

LITERARY AND PHILOSOPHICAL SOCIETY 
Tenth Session, 1873-74 
President—Rev J F. McCai 1 an, M.A 
Oct 23 —Conversazioni in the Rooms of the Art Museum 
,, 30 —Inaugural Address by the President 
Nov. 13.—Illustrated lecture by J. M. Wilson, MA,&c,of 
Rugby, on "The Sun.” 

„ 27 —Lecture by A S Wii kins, M.A , Professor of Latin 
and Comparative Philology at Owens College, on 
“ The Legend of Language ” 

Dec It.—Lecture by T Am fry Stephenson, M D., on 
“ Lord Lytton and his Works ” 

,, 18.—Lecture by E J Lowr, F RS, on “Scientific 
Researches.” 

A IRVING, lion S« 

The Natural Science Section holds its meetings m the Society’s 
room on alternate Fridays, at 8 o’clock. 


SQCIETY of BIBLICAL ARCHEOLOGY, 

9, CONDUIT STREET, W. 

On Tuesday, November 4, at 8 30 p m , the following papers 
will be read —" On F’ragments of an Inscription giving part of 
ilie Chionology from which the Canon of Berosus was copied,” 
by Gao Swim “ On a new Fragment of the Assyrian Canon 
belonging to the Reigns of Tiglath-Pilescr and Shalmaneser," 
by Gfo. Smith 

W. R. COOPER, Secretary. 

THE LIVERPOOL 

SCIl-NCE LECTURE ASSOCIATION. 

1’iesident—The Mayor 01 Livekiool. 

Session First, 1873-4 

The l ommittee have arranged for the following Lectures to 
be delivered duimg the ensuing Session — \ 

Nov 12—“On Spectrum Analysis and some of its Applica¬ 
tions," giving special attention to the astronomical 
results Illustrated with the electric light and dia¬ 
grams By Dr Huggins, F.R S , Ac. 

Dec. 19 —“On Kent's Cavern, near Torquay, Devonshire,” by 
William Pengklly, F RS, Ac Mr, Pengelly 
has devoted several years m exploring this cavern and 
bringing to light its piclnstoru. remains. 

1874. 

Jan. 14—“On the Analogy of Light and Sound,” by Prof. W 
F’ Barkfi r, F\C S Illustrated with numerous 
experiments. 

Feb. 21 —“ On Recent Advances in Solar Physics,” by J. Nor- 
man Lolkyfr, F.R&.&c. With electrical tllus* 

March 12 —"On Radiant Light and Heat.” by Prof. Balfour 
.Sifxvahi, F" R.S, Ac Professor of Natural Histoiy 
in Owens College, Manchester. Illustrated with 
the electric light and by numerous experiments. 

The Lectures will commence at haif-past 7 p.m. precisely, 
in the < oncert Room, St George’s, Hall. 

Season Tickets for ladies and gentlemen, price 8- 6 i each, 
entitling the holders to reserved seats, may be obtained by ap. 
plication to the Secretary or to the Treasurer, Mr JameB N. 
bhuolbrcd, C E, 3, York Buildings, 1 )ale Street, Liverpool. 
The seats will be reserved only until 7 25 p m 

Siugle Tickets, unreserved seats, Two Shillings each, may be 
had fiom the above, or from William Potter, 30, Exchange 
Street, F.ast, RocUtff Bros 44, Castle Street; A Abraham 
and Co., Optima's, 20, Lord Street, Clay and Abraham, 87, 
Bold Stieet, Mott and Sons, 32, Church Street. 

ISAAC ROBERTS, F G S , Hon. Set 

26, Rook Paik, Rock Feiry. 


TO SECRETARIES OF SCIENTIFIC 
AND LITERARY SOCIETIES. 

It having been suggested that the publication of a weekly Diary 
m Nature of the Meetings, &c of the variant provincial Scien¬ 
tific and Literary Societies would be found very useful , not only 
to the Mtinbeis of such Societies, but to all who are interested in 
scientific and literary sub/erts, the ,Publishers have determined to 
devote a portion of thar Adveihsement columns to this pin pose, and 
to insett NOTICES OF MEETINGS, SUBJECTS OF LEC¬ 
TURES, O-c , at the nominal charge of one shilling for each 
inset turn 

The Publishers of Nai URE will be glad the Secretaries of 
Societies will aid them in their endeavours to 'make this weekly 
Diary as complete and ustful as possible Notices tntebfitd for 
inset lion therein must be suit, addressed to the Publisbets, by 
Wednesday Mornings 

Officr—29, BEDFORD STREET, STRAND 
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DIARY OF SOCIETIES 

SUNDAY Novsmbbr a 

Sdndat Lecture Society at 4.—Recent Invest gations into the Funct ons 
of dtffere it parts of the Bra n Dr W B Carpenter 

WONDA1 November 3 

fcoVAL Institution at a —General Monthly Meet ng 

Societv op Bibl c* Archso lo v at 8 30 —On F gments of an Inacnp 
tion giving part of the l hrunology f om wh ch he ( anon f Be t»us »ut 
COpHtd George Smith —On a new Frugnie t of he Assyr a Ctno be 
\mgli g to the Re gas of f glath P Icser and SI al ane cr Geo Sm th 


j Tbo Sccreta y —On the Myology of the Ofi stho 
taint J Bciw ck Perr n De&c pt on f sevc al new spec es of I) mil 
Lepjdoptcra Mo Ugu R Butler 


Rqvau M ci 

—fruitier re ea ones nto ir 
Dallmger and Dr 1) sda c 


f the Monad Re W H 


In 8vo cloth plates 

REPORTS OF THE COMMITTEE ON 
ELECTRICAL STANDARDS, 

Appo nted by the Bnt sh As»soc ation for the Advancement of Sc ence 
REPRINTED fll PERMISSION OP THE COUNCIL 
Rev sed by 


WITH A REPORT TO 1HF ROYAL SOCIETY ON 

UNITS of ELECTRICAL RESISTANCE, 

Fly P of F JENK1V 1 R.S 

THE CANTOR LECTURES, 


Prof Ft HEM n Jenk n F R S 


TEXT BOOK BY DR BEALE F R.S 


J & A CHURCHILL 


New Work by DR LIONEL BEALE F R S 

DISEASE GERMS and on the Treatment 

of the Fevensh State a8 Plate* tu Gd 
I Supposed Nature II Real Nature III Destncton. 


Fy Profe 10 PARRISH 
London Pro ost and Co jfi Hen et i 1 


DR. HAUGHTONS WORK ON ANIMAI MECHANIC-, 

Second Ed t on w th Woodc a 8vo oil pr ce a s 

PRINCIPLES of ANIMAL MECHANICS 

By the Rev SAMUEL HAUGHTON F R S Tellov of I > 
College Dublin Ml) D bln and D C.L Ibrfo d 
Loudon LONGMANS GREEN ft CO Paternoster Row 

Now reidy llustrated cap 8 o cloth 6 

OUTLINES of PHYSIOLOGICAL CHE 

MISTRY lrn-1 d ng the (J al a vs nod O e An ty» a of he 

Ttsauea, Flu da t <1 Excretory 1 roduct By CHARLES II RALFt , 
KA. M B Cantab Phy dan to the be* nen ■ Hosp tal | 

This little book will supply a want wl ch s a ey felt by eachers of 
pntsticul physiology It s a short and sin pie Uborato y gi de on a n ng 
M more theory than is necessary for the comprehe son of the facts and no . 
more facts than are really wan ed by students 1 —Lan ,t May 873 
" No better guide to phys 0 og cal chem stry. pract cal and throrc cal s 
now available for the Engl sh read ng student —Medual r mes and ■ 
Gautit Aug a 1873 | 

London H K LFWIS 136 Gower Street 


T/SLEYS IMPKOVLD FORM OF 

OZONE GENERATOR, 

Wl ch gives abundance of Ozone and not 1 ble to be broken 

Nature J ne .sand 19 1879. 
AND Al L KINDS OF 

Electrical, Physical, & Chemical Apparatus 

MADE BY 

TISLEY AND SPILLER, 

172, BROMPTON ROAD, S W, 

(fhree minutes walk from South Kensington Museum) 


HOLIDAYS ON HIGH LANDS, 

l RU* indAmnt* \n Search of Alp ne Planu By tl 

LLD Author of Bible Teachings 


U MACMILLAN LLD Author of 
"'obe 8ro 6s 

;%g££S 


the author has completed the journal of his tour In Norway 

.1-- mx) wu left u„hn shed in the last a large amount 

v.—.— regarding the diatributlon of Bnt sh and Norwe 
the geological changes connected with them has alio been 
_jd several interesting and important Tacts bonowed from 
, story, and from the records or zoology and geology throwing light I 
a— -V—a.™ Le en g yen Seventy four pages of new matter 

„ ,___.... wholo work has been thoroughly revised and it 

greatly improved 


MACMILLAN ft CO London 


I THE PEN Or TIIF DA V FOR 01 D/A ARY WRITING 

VERY STRONG AND DURABI E 

I 2s 6d per Grogs Sample Box containing 3 Dozen, is 

: THE “NEEDLE” PEN. 

TO BE HAD OF THE MANUFACTURERS 

O’ A. KBNNBTT AND CO., 

GENERAL STATIONER^, 

23 , BERNERS STREI T, OXFORD STREET, 

IONDON W 
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MACMILLAN AND CO/S 

ANNOUNCEMENTS 


CONTRIBUTIONS to SOLAR PHYSICS. By J NORMAN LOCKYER, F.R.S. 

With numerous Illustrations. Royal 8vo, uniform with Roscoe’s “ Spectrum Analysis, Thomson’s" Depths of the Sea," and 
Ball’s “ Mechanics 

CAVE-HUNTING Researches on the Evidence of Caves respecting the Early 

Inhabitants of Europe By W BOYD DAWKINS, 1 RS Illustrated Royal 8vo 

GLAUCUS , or, the Wonders of the Shore By the Rev. CHARLES KINGSLEY 

With numerous Coloured Illustrations New and Revised Fdi'ion Ciown Svo I 7 usf ready 

FIRST PRINCIPLES of MORAL SCIENCE , or, a First Course of Lectures delivered 

m the University of Cambridge I3y the Rev 1 R BIRKS, Professor of Moral Philosophy Crown Svo, 8r 6 d Ifust ready. 

HIGHER SCHOOLS and UNIVERSITIES of GERMANY. By MATTHEW 

ARNOLD, D C L Crown 8vo 

COMPARATIVE POLITICS By EDWARD A FREEMAN, D.CL Lectures at the 

Royal Institution. 8vo 

HISTORY of the ENGLISH PEOPLE, for the Use of Colleges and Higher Classes in 

Schools By the Rev J R GREEN, M A Crown 8vo 

New Volume of Macmillan s Sctenti/U Class Boots 

STEAM. By J. Perry, Assistant Master at Clifton College 

The PRINCIPLES pf SCIENCE. By W Stanley Jevons, Professor of Logic in 

Owens College, Manchester 

The PHYSIOLOGY of the CIRCULATION in PLANTS, in the LOWER ANIMALS. 

and m MAN By J BELL TEfl IGRLW, MD.FRb, with 150 Engravings on Wood Second Edition, 8vo 

A HISTORY of the MATHEMATICAL THEORIES of ATTRACTION and ths 

Figures of the Earth from the time of Newton to that of Laplace By I 1ODHUNTER, M A , F R S 2 vols. 8ro 

The THEORY of EVOLUTION of LIVING THINGS, and the APPLICATION of 

the Principles of Evolution to Religion, considered as illustrative of the Wisdom and Beneficence of the Almighty By the 
Rev G 11LNSLOW, M A , F I S \Just ready 

SIMPLE PRACTICAL METHODS of CALCULATING STRAINS pn GIRDERS, 

ARCHES, and TRUSSES , with a Supplementary Lssay on Economy m Suspension Bridges By L W YOUNG, Associate 
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